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PREFACE 


In AD 628, Brahmagupta completed his monumental Brahmasphuta-siddhanta 
which, as David Pingree observes, ‘was enormously influential on later Indian 
astronomy as well as on Islamic and Western European’ astronomies. 1 The twenty- 
second chapter of this work describes the construction and use of several astronomical 
instruments, from the simple quadrant to mercury-driven perpetual motion machines. 
While studying this chapter," I wondered whether any specimens of these instruments 
are preserved today in museums. Such specimens, I thought, would help in 
understanding better the rather brief descriptions in Sanskrit texts. Therefore, a survey 
of Sanskrit astronomical instruments in various museums in India would a worthwhile 
task, I reflected. But gradually I came to realise that many Sanskrit instruments are 
closely related to Islamic astronomical instruments, that several Islamic astronomical 
instruments were also produced in India as well and that large numbers of specimens of 
Sanskrit as well as Islamic astronomical instruments are preserved in museums abroad, 
especially in UK. 

It was about this time that I came across a catalogue of the exhibition on ‘Science 
in India’ which was mounted by the Science Museum of London in connection with the 
Festival of India in 1982. The exhibition gave an admirable account of scientific activity 
in India from the earliest times up to the present day, by means of manuscripts and 
artefacts. The catalogue, compiled by Dr R. G. W. Anderson, who later became the 
Director of the British Museum, made me aware of the actual specimens of Indian 
astronomical instruments which are still extant in various museums in India and abroad. 
Encouraged by this catalogue and later by personal conversations with Dr Anderson and 
other scholars, I began studying Indian astronomical instruments in museums and 
private collections within India and outside. 

Thus began my exploration of pre-modern Indian astronomical instruments in 
1991 which lasted a quarter century and spanned three continents. 111 A descriptive 
catalogue of the extant instruments which I identified during the course my explorations 
in about a hundred museums and private collections is presented in the following pages. 
The majority of the surviving instruments are astrolabes. These are not simple 
measuring tools. Their fabrication from sheets of brass demands sophisticated 
workmanship. Engraving the various kinds of lines and circles on the plates and on the 
back requires high precision. Fashioning the kursT and the rete involves fine artistic 
sense. Furthermore, large quantities of astronomical, astrological and geographical data 


Pingree 1981, p. 21. 

Sarma 1986-87a 

I tried to cover all the known collections in India, Europe and USA; in India, the Asiatic Society, 
Kolkata, Indian Museum, Kolkata, and L. D. Institute, Ahmedabad, are known to own astronomical 
instruments, but they did not respond to my repeated requests for permission to study the 
instruments in their collections. New museums are coming up in Kuwait and in the United Arab 
Emirates, some of which are reported to possess Indo-Persian astrolabes and celestial globes, but 
I have not been able to contact these museums. 
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are engraved on them. Therefore, astrolabes have been carefully preserved by owners 
and eagerly collected by cognoscenti throughout the centuries in all the regions. 

In this catalogue, astrolabes are described in five sections A, B, C, D and E. Then 
follow celestial globes in three sections F, G and H. These are also products of excellent 
metal craft and artistic beauty. Thereafter are treated diverse kinds of instruments which 
exist in smaller numbers. 

I have personally examined and photographed many of the instruments described 
in this catalogue. In some cases, where I could not personally study the instruments, 
detailed information and photos were kindly sent to me by museums, auction houses 
and private collectors. The third source is archival. At the Museum of the History of 
Science, Oxford, Francis Maddison collected a large number of photos of astrolabes and 
of other instruments which were sent to him for evaluation by auction houses. Fikewise, 
Anthony J. Turner, Fe Mesnil-le-Roi, has a large collection of photos. Both very 
generously lent me photos of Indian instruments in their collections. These photos fill 
important gaps and help in a drawing a more comprehensive picture of instrument 
production in India. 

Astronomical instruments produced in India in the pre-modern period can be 
classified into two broad groups. In the first group are those with inscriptions and 
legends in Arabic and Persian. More specifically, the astronomical technical terms are 
in Arabic, and the inscriptions regarding the manufacture or ownership are often in 
Persian. These are classified as Indo-Persian instruments, because they were produced 
in a milieu where Persian was the official or scholarly language. The second group 
consists of instruments on which the legends are in Sanskrit language and in Devanagari 
script. These are called Sanskrit instruments. The original prototypes for the Indo- 
Persian instruments were derived from the Islamic world. Some of the Sanskrit 
instruments are indigenous to the Indian subcontinent and some others are adapted from 
Islamic models. There is also a small number of Sanskrit instruments derived from 
European models. 

Excluded from this survey are the modern or post-telescopic astronomical 
instruments which were directly imported from the west and did not undergo any 
substantial variation in India, even when they were manufactured here. A further 
distinction between these two groups of pre-modern and modern instruments lies in the 
manner and scale of production: the former were produced by traditional artisans and 
each item was a unique product, whereas the latter were industrial products on a mass 
scale with identical copies. This difference is somewhat akin to the difference between 
manuscripts and printed books. 

This does not mean that modern instruments like telescopes, sextants, transit 
circles have no historical value. Just as the copies of the first edition of a book are 
valuable as collectibles, so are also nineteenth century European instruments of 
historical interest. Universities and other academic institutions in India still possess 
many such historically interesting European instruments. These also deserve to be 
catalogued; in fact, even other kinds of scientific instruments and obsolete measuring 
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devices like steel-yards which are scattered in museum stores need to be studied; but it 
is beyond the scope of the present catalogue. 1V 

Had I known the enormity of the project, I probably would not have ventured in 
the first place. But the interest and encouragement shown by scholars and the 
enthusiastic cooperation of museum directors gave me the necessary confidence to 
continue with the project. Therefore, the list of persons to whom I owe deep debt 
gratitude is rather long. 

I am quite conscious of the many shortcomings in this catalogue, caused by my 
linguistic and technical limitations. But I do hope that this first ever attempt at compiling 
the information about pre-modern Indian astronomical instruments which are dispersed 
in many parts of the world will be of some use to the historians of science and to the 
curators of museums. 

Safavid astrolabe makers like Muhammad Mahdl al-Khadim al-Yazdl (Y008), 
c Abd al-A’imma (Y009), Muhammad Amin (Y010), c Abd al- c Al! (Y011) and others 
usually engrave on their richly decorated astrolabes a line from the Gulistan of the 
Persian poet Shaykh Sa c dT, which reads gharad ncikshist kaz ma bdz manad (the intention 
of this drawing is that it should remain after us), as can be been in this cartouche 
engraved on the back of the astrolabe by Muhammad Mahdl al-Khadim al-Yazdl (Figure 
Y008.6). 



This is indeed the hope nurtured by every astrolabe maker and every author, 
including the compiler of this catalogue. 


National inventories of scientific instruments, both pre-modern and modern, are being compiled 
elsewhere. In the 1950s, the History of Science Division of the International Union for History and 
Philosophy of Science set up a commission to promote the compilation of an ‘inventaire mondiale 
des appareils scientifiques historiques’. The first step in this direction was to compile national 
inventories. Accordingly, several European countries brought out national inventories of scientific 
instruments: Belgium (1959-1960), Italy (1963), France (1964), USSR (1968), Czechoslovakia 
(1970; unpublished), Ireland (1990). The last and the most comprehensive in this series is Science 
Preserved: A Directory of Scientific Instruments in Collections in the United Kingdom and Eire, 
compiled by Mary Holbrook, R. G. W. Anderson & D. J. Bryden, London 1992. 
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ABBREVIATIONS AND OTHER CONVENTIONS 

1. Abbreviations 

anon = anonymous 

attr = attributable 

ca = circa 

d = diameter 

ed = edited 

h = height 

L = terrestrial longitude 

mm = millimeters 

nd = not dated 

PC = private collection 

PLU = present location unknown 

r = reign 

s.v. = sub voce 

t = thickness 

tr = translated 

(p = terrestrial latitude 

O = instruments which I have personally examined 

; = (semi-colon) mark of separation in sexagesimal system between degrees and 

minutes of arc and between hours and minutes of time 

All linear measurements are in millimeters 

Material of almost all instruments is brass; in a few cases, it is wood or wood and ivory. 
Only such cases will be mentioned in the catalogue. Where no material is mentioned, it 
should be understood as brass. 

2. Other Abbreviations and Expressions 

CCA = Sharon L. Gibbs, Janice A. Henderson & Derek de Sola Price, A 
Computerized Checklist of Astrolabes, Yale University, New Haven 1973 
Astrolabes are identified with the serial numbers given here. 

CESS = David Pingree, Census of Exact Sciences in Sanskrit, Series A, vols. 1-5, 
Philadelphia 1970-1994. 

DSB = Charles Couston Gillips ^Dictionary of Scientific Biography, 16 vols, 1970- 
1980. 
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ESS = Emilie Savage-Smith, Islamicate Celestial Globes: Their History, 
Construction and Use, Washington, D.C., 1985. ESS followed by a serial 
number refers to the globe under this serial number in the catalogue part of 
the book. 

Khalili = Nasser D. Khalili Collection of Islamic Art, London 
MHS = Museum of the History of Science, Oxford 
NMM = National Maritime Museum, Greenwich 

Repertoire = Alain Brieux, Francis Maddison, avec la collaboration de Ludwik Kulus 
et Yusuf Ragheb, Repertoire des Facteurs d’Astrolabes, et leurs oeuvres. 
Islam, plus Byzance, Armenie, Georgie et Inde Hindoue (in press). I use the 
1993 version. Here the instrument makers are listed alphabetically and under 
each name the instruments by this maker are listed chronologically with 
serial numbers. Repertoire, followed by a serial number, refers to an 
instrument made by the instrument maker concerned. 

India, Indian = refer to the Indian subcontinent 

Indo-Persian = refers to artefacts produced in India where Persian was the official 
and/or academic language 

Islam, Islamic= refer to the culture of the Islamic world and not to the religion. 

3, Chronology 

AD = Anno Domini, Christian era 

AH/H = Hijrl era (lunar) 

Saka = Saka era (luni-solar) 

VS = Vikrama Samvat (luni-solar) 

Dates in Hijrl era are converted by the CALH (Calendar conversion program) developed 
by Benno van Dalen. 

http://www.bennovandalen.de/Programs/programs.html 
[also http://goo.gl/gFvLXO, last accessed in April 2017] 

Dates in Saka and Vikrama Samvat eras are converted by the ‘Pancanga’ program 
developed by Michio Yano and Makoto Fushimi 
http://www.cc.kyoto-su.ac.jp/~yanom/pancanga/index.html 
[also http://goo.gl/MN37FC, last accessed in April 2017] 

4. Languages 

The language of the engravings on the Indo-Persian instruments is mainly Persian 
with Arabic technical terms. The transcription of these Arabic terms is somewhat 
peculiar. Because of the limited space available for engraving, or even otherwise, the 
Arabic definite article al- is often omitted. Epithets in masculine gender are added to 
nouns even when the latter are feminine. The term ra ’s (head) is generally transcribed 
as rds. In order to retain the peculiarity of the language, the engravings are transliterated 
exactly, without making any attempt at assimilation or vocalization either according to 
the usage either in Arabic or in Persian. 
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As will be explained in the introduction to Sanskrit astrolabes, unlike in the Islamic 
and in Indo-Persian milieu in India, no professional class of Sanskrit instrument makers 
developed. Hindu or Jaina astronomers or astrologers, who used Sanskrit as the 
language of learning, when they wished to have instrument, themselves prepared the 
technical designs and the text of engravings and asked the willing brass worker, who 
may be barely literate, to prepare the instrument. Consequently, the Sanskrit engravings 
of star names and even place names are often incorrect. Therefore, I have added the 
correct version in most of the cases, for the sake of intelligibility. 

5. Transliteration 
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Transliteration Sanskrit 
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6. Numerical Notations 

Abjad | On Indo-Persian instruments, the numerical quantities are transcribed mostly in 
the Abjad alpha-numeric notation and occasionally with the common Arabic/Persian 
numerals. Khareghat published a very convenient table of the Abjad notation which is 
reproduced below. v 


From Khareghat 1950, pp. x-xii. In the argument astrolabe is misspelt. 
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Common Arabic/ Persian Numerals | used occasionally on Indo-Persian instruments 
' (1), Y (2), ? (3), f (4), * (5), ?(6), v (7), a (8), ^ (9), * (0). 

Devanagari Numerals used generally on Sanskrit instruments 
? (1), 3 (2), 3 (3), « (4),(5), $ (6), b (7), 4 (8), 8 (9), o (0). 
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The Sanskrit alpha-numeric system called Katapayadi is employed in two Sanskrit 
instruments (CO 15 and H003), in imitation of the Abjad notation on Indo-Persian 
instruments/ 1 
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Bhutasamkhya | A more widely employed notation, in Sanskrit texts on astronomy and 
mathematics, and also in inscriptions, is generally known as the Bhutasamkhya system, 
or ‘word numerals’, where Sanskrit words denoting the sky stand for zero, words 
denoting the moon etc., represent one, words denoting objects that occur in pairs, like 
eyes, ears, hands etc., express ‘two’ and so on.™ This notation is used in the inscription 
on H003. 


Sarma 1999b; Sarma 2012d. 

Blrunl 1910; SarmaKV 2003; Sarma 2009b. 
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Three other friends whose expertise in Sanskrit and Arabic sources on astronomy 
and mathematics I could always draw on are Professors Michio Yano (Kyoto Sangyo 
University), Takao Hayashi (Doshisha University, Kyoto) and Takanori Kusuba (Osaka 
University of Economics). Professor Hayashi read parts of this catalogue and made 
valuable suggestions for improvement. It is a pleasure to express my thanks to them. 


For this project, I received funding from the following sources, which is gratefully 
acknowledged. The Scientific Instrument Commission (Dr R. G. W. Anderson, 
President; Professor GL’ E. Turner, Secretary) awarded me a grant for studying Indian 
astronomical instruments in the museums in UK in summer 1993. 

Through the initiative of Professor Nalini Balbir (Sorbonne Nouvelle, University 
of Paris 3), I was offered Visiting Professorship at her department to study Indian 
instruments in Paris from mid-September to mid-October 1994. 

On the recommendation of Professor David A. King (Institute flir Geschichte der 
Naturwissenschaften, Goethe University, Frankfurt), the Deutsche Akademische 
Austauschdienst awarded me a scholarship to study the Indian instruments in Germany 
in the winter 1995-96. 

Through the initiative of Dr A. K. Bag, the Indian National Science Academy, 
New Delhi, awarded me a project to study the instruments in the various museums in 
India from October 1998- September 2001. 


Now I must record my deep appreciation and grateful thanks to the authorities of 
all the museums for opening the treasures of their collections for my study. 

Museums in India 

I began my exploration of museums in May 1991 at the Salar Jung Museum, 
Hyderabad, where I had my first glimpse of the astrolabes and globes of the Lahore 
Family, with the warm-hearted cooperation of the director Dr M. L. Nigam and the 
keeper of the manuscripts Dr Rahmat Ali Khan. The next director Dr I. K. Sarma invited 
me to deliver the Salar Jung Memorial Lecture in 1995 and published the lecture under 
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the title Astronomical Instruments in the Salar Jung Museum .During my third visit in 
2004, the director Dr A. K. V. S. Reddy treated me as a special guest of the museum. 

There are two other places in India which I visited frequently for the project. 
Sawai Jai Singh, aside from erecting huge astronomical instruments in masonry, 
collected some splendid masterpieces of Lahore astrolabes. His son Sawai Madho Singh 
designed some interesting instruments. A veritable treasury of these and several other 
instruments are preserved at the Jaipur Observatory. I went several times to Jaipur to 
study these instruments. I would like to thank the authorities of the Rajasthan State 
Department of Archaeology and Museums and, in particular, the Superintendent of the 
Observatory, Pandit Om Prakash Sharma. Pandit Om Prakash Sharma constructed a 
special gallery to display these portable instruments. 

The Rampur Raza Library owns important instruments which I studied with the 
warm support of the late Dr W. H. Siddiqi, officer on special duty. Akbar Ali Khan 
Arshizada and Abu Sad Ilahi deciphered and translated Arabic and Persian inscriptions 
on some of these instruments. Dr Siddiqi desired that I prepare a catalogue of the 
astronomical instruments in their collection with the photographs by Mirza Jamshed 
Agha; the catalogue was published quite elegantly by Tanzim Raza Qureshi, Islamic 
Wonders Bureau, Delhi. 

The other museums I visited, or collected information from, in India are listed in 
alphabetical order of the cities, with the names of the authorities in parentheses. 

Aligarh, Aligarh Muslim University, Ajmal Khan Tibbia College (principal). 

Hyderabad: Saidiya Library (Ahmad Athaullah); State Museum of Archaeology (S. 
S. Rangacharylu, assistant director). 

Jaipur: Government Maharaja’s Sanskrit College (Professor Vijay Kumar Sharma); 
Maharaja Sawai Man Singh II Museum, City Palace (Dr Giles H. R. Tillotson, director 
of research); Museum of Indology (Ramachandra Vyakul); Shri Sanjay Sharma 
Museum & Research Institute (Ram Kripalu Sharma and Tilak Raj Sharma). 

Lucknow: Nadwatul Ulama (M. Haroon Nadwi, librarian of the Shibli Nomani 
Library), 

Mumbai, Chatrapati Shivaji Sangrahalay (Dr Kalpana Desai, director; Arvind 
Fondekar, assistant curator); K. R. Cama Oriental Institute (Homai N. Modi, trustee). 

New Delhi: Mumtaj Mahl Museum (Archaeological Museum), Red Fort (Director- 
General of the Archaeological Survey of India); National Museum (U. Das, keeper; 
Anamika Pathak, C.A.). 

Patna: Khuda Bakhsh Oriental Public Library (Dr A. R. Bedar, director; Md. Atiqur 
Rehman, assistant librarian; Ata Khurshid, library assistant; Dr Mohammad Zakir 
Hussain, research scholar). 

Srinagar: University of Kashmir, Central Asian Museum (Nazir Ahmad Doshab, 
photographer). 
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Vadodara: MS University of Baroda, Oriental Institute (Professor M. L. Wadekar, 
director; Dr. Sweta Prajapati); Sanskrit Mahavidylaya (Professor Yogesh B. Oza, 
principal). 

Varanasi: Banaras Hindu University, Bharat Kala Bhavan (Dr R. C. Sharma, director; 
Yashodhara Agarwal, curator); Sampurnanand Sanskrit University, Sarasvati Bhavan 
Library (Professor Mandan Mishra, vice-chancellor; D. S. Mishra, assistant librarian). 


Museums in UK 

In 1989,1 attended the International Congress of History of Science at Hamburg 
and made a presentation on the ‘Astronomical Instruments in Mughal Miniatures. ,x In 
the course of my presentation, I spoke about the need of an inventory of the extant 
astronomical instruments produced in India. The audience included Dr R. G. W. 
Anderson and Professor G. L’ E. Turner, who were then the president and secretary of 
the Scientific Instrument Commission. They approved of my idea and suggested that I 
should begin the work in UK where there are large collections. But I could not make it 
to UK until the summer of 1993. 

A large part of my stay was spent at the Museum of the History of Science at 
Oxford, where the director Francis Maddison showed keen interest in my work. He 
allowed me access to a large collection of photographs of astronomical instruments 
which various auction houses sent him for his evaluation. He also allowed me to copy 
the relevant parts of the Repertoire he was then compiling. This work was never 
published, but the 1993 version I have has been very valuable for my work. I am highly 
indebted to him and also to Dr W. D. Hackmann, assistant director; A. V. Simcock, 
librarian and L. Norman, photographer. I was again in this museum in 2005 and the new 
director Dr Jim Bennett very kindly provided me all facilities to study the instruments. 
The present director. Dr Silke Ackermann, graciously permitted me to include several 
museum photos in this catalogue. 

The other museums I visited in UK are listed in alphabetical order of the cities. 

Cambridge: Whipple Museum of the History of Science (Dr J. A. Bennett, curator). 

Cardiff: Welsh Industrial and Maritime Museum (Alex Dawson, documentation 
officer). 

Edinburgh: Royal Museum of Scotland (Dr Alison Morrison-Low provided me 
excellent photos of instruments in the museum). 

Lancashire: Stonyhurst College (Elizabeth Robinson, Persons Fellow). 

London: British Museum (Dr R. G. W. Anderson, director; Dr Richard Blurton, Beatriz 
Waters); The Clockmakers’ Company Collection, Guildhall (Sir George White, 
curator); Horniman Museum (Ken Teague, assistant keeper); Nasser D. Khalili 
Collection of Islamic Art (Professor Nasser D. Khalili and Nahla Nassar, registrar); 
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National Maritime Museum, Greenwich (Dr Kristin Lippincott, Dr Gloria Clifton, Dr 
Louise Devoy); Science Museum (Kevin Johnson, Alison Boyle, Jeremiah Solak); 
Victoria and Albert Museum (Anthony North, Susan Strange). 

Oxford: Pitt Rivers Museum of Ethnology (Linda Mowat, assistant curator). 


Museums in USA 

Professor David Pingree offered me visiting associate professorship at his 
Department of History of Mathematics at Brown University Providence for the year 
1992-93. This gave me the opportunity to visit the various museums in the USA with 
collections of Indian astronomical instruments. More important, I read Mahendra Suri’s 
Yantrardja, the first Sanskrit manual on the astrolabe, with David Pingree and his 
students. I also had the opportunity to read the catalogue of Sanskrit and Indo-Persian 
astrolabes in the Adler Planetarium at Chicago, which Pingree was then preparing and 
which appeared posthumously in 2009 under the title Eastern Astrolabes. 

Chicago: The Adler Planetarium and Astronomy Museum (Roderick Webster and 
Marjorie Webster, honorary curators). I am highly thankful to Dr Pedro Raposo, the 
curator, and Lauren Boegen, digital collections manager, for their kindness in 
generously sending me more than a hundred digital images of the Indian instruments in 
their collection. 

New Haven, Yale University, Cushing/Whitney Medical Library (Dr Me lisa Graffe, 
librarian). 

New York: Columbia University, Butler Library, Rare Book and Manuscript Library 

(Rudolph Ellenbogen, assistant librarian). 

Rockford: Time Museum (Patricia H. Atwood, executive director). 

Washington, D. C.: National Museum of American History (Dr Peggy Kidwell, (late) 
Silvio Bedini, Deborah J. Warner, Drew Robarge). 

I must offer special thanks to Dr David Coffeen (Tesseract, Hastings-on-Hudson, NY) 
for many photos of instruments in his collection anf for valuable suggestions. 


Museums in France 

Paris: Institute du Monde Arabe (Jeanne Moulierac); Observatory of Paris (Dr Jean- 
Pierre Verdet, Dr Suzanne Debarbat. 

Anthony Turner and Dominique Brieux helped me in studying the instruments in 
private collections. 


Museums in Germany 

With a scholarship from the Deutsche Akademische Austauschdienst, I spent the 
winter 1995-96 at Professor David King’s Institut fur die Geschichte der 
Naturwissenschaften, where I could make use of the rich library of the Institute and 
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benefit from the expertise of Professor King’s students. Dr Francoise Charette, Dr 
Benno van Dalen, Dr Petra Schmidl and Dr Burkhard Stautz. 

At Frankfurt, I could also use the rich library of the Institut fiir Geschichte der 
Arabisch-islamische Wissenschaft where Farid Benfeghoul, Dr Carl Ehrig-Eggert, Lutz 
Kotthof and Dr Gesine Yildiz rendered me various kinds of help. 

Berlin: Museum fiir Indische Kunst (Regina Hickemann, Deputy Director). 

Bielefeld: Kunstgewerbesammlung der Stadt Bielefeld. 

Hannover: Kestner Museum (Prof. Dr. Rosemarie Drenkhahn, Director). 

Stuttgart: Linden Museum (Beate Siewart-Meyer, Wissenscaftliche Mitarbeiterin). 


Belgium 

In Belgium, there are several Indian instruments in private collections and it is to 
the credit of Jan De Greave that I could study and photograph these instruments. 


Netherlands 

Leiden: Museum Boerhaave (Tiemen Cocquyt). 


Pakistan 

I did not have the opportunity to visit the museums in Pakistan. Dr Nasim Naqvi 
(London) obtained for me some photographs of instruments through his contacts. Now 
Mubashir Ul-Haq Abbasi (Institute of Space Technology, Islamabad, Pakistan) kindly 
sent me detailed photos and information of instruments in the Islamabad Museum, 
Lahore Museum and National Museum of Pakistan at Karachi. He is also preparing a 
comprehensive catalogue of the astronomical instruments preserved in the museums of 
Pakistan. 


Qatar 

Doha: Museum of Islamic Art (Marc Pelletreau, Head of Multimedia) 


Russia 

St. Petersburg, The State Hermitage Museum (Dr Olga P. Deshpande, Senior Curator, 
Oriental Department; Zhanna Etsina, Manager, Rights and Reproductions Office). 
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Switzerland 

Geneva, Musee d'histoire des sciences (Laurence-Isaline Stahl Gretsch; Stephane 
Fischer). 


Turkey 

I did not have the chance to visit Istanbul. At Kandilli Observatory and 
Earthquake Research Institute, Professor Mustafa Aktar, professor of geophysics and 
in-charge of the collection of historical instruments, very kindly sent me photos and the 
exact measurements of the Indian instruments in the collection. 


Besides the museums mentioned above, many private collectors allowed me to 
study the Indian instruments in their collections; some have provided me with good 
photos. I am much obliged to them, but it is not appropriate to identify them with their 
names. 


Outside the museums, I am highly obliged to many scholars for arranging my 
lectures on instruments, for publishing my papers, for introducing me to the museums 
and private collectors and for various other favours. 

India: Professor Ishrat Alam (Aligarh Muslim University), Dr Vijay V. Bedekar 
(Chairman, Vidyaprasarak Mandal, Thane, India); Professor Ramkrishna Bhattacharya 
(Kolkata); Dr Divyabhanusinh Chawda (Jaipur); Professor Ratna Prabha Chivukula (M. 
S. University of Baroda); Professor Ashok Das (formerly Director, Sawai Mansingh 
Library and Museum, Jaipur); Dr Devangana Desai (Editor, Journal of the Asiatic 
Society of Mumbai)', Dr Sanjay Garg (National Archives of India, New Delhi); (late) S. 
A. K. Ghori (Aligarh); Dr Sudha Gopalakrishnan (formerly Director, National 
Manuscript Mission, New Delhi); Professor S. Irfan Habib (National University for 
Educational Planning and Administration, New Delhi); Professor Amina Kishore 
(Aligarh Muslim University); Professor M. A. Kishore (Aligarh Muslim University); 
Professor Rani Majumdar (Aligarh Muslim University); Dr Syed Liyaqat Hussain 
Moini (Aligarh Muslim University); Professor Shirin Moosvi (Aligarh Muslim 
University); Ghulam Mujtaba, Aligarh; Professor Jayant Narliker (Inter-University 
Centre for Astronomy and Astrophysics, Pune); (late) Professor Ahsan Jan Qaisar 
(Aligarh Muslim University); Professor Zillur Rahman (President, Ibn Sina Academy 
of Medieval Medicine and Sciences, Aligarh); Professor K. Ramasubramanian (IIT-B, 
Mumbai); Professor S. Balachandra Rao (Formerly Professor of Mathematics and 
Principal, National College, Bangalore); Abdul Rashid (Indira Gandhi National Centre 
for the Arts, New Delhi); Dr Mira Roy (Kolkata); (late) Yaduendra Sahai (Sawai 
Mansingh Library and Museum, Jaipur); (late) S. N. Sen (Indian Association for the 
Cultivation of Science, Kolkata); Subhash Sharma (Jaipur); Professor B. V. 
Subbarayappa (former President, International Union of History and Philosophy of 
Science, Bangalore); Dr Vijay Shankar Shukla (India Gandhi National Centre for Arts); 
Dr B. G. Sidharth (Director, B. M. Birla Science Centre, Hyderabad); Professor Romila 
Thaper (Jawaharlal Nehru University, New Delhi); Professor Radha Vallabh Tripathi 
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(formerly Vice Chancellor, Rashtriya Sanskrit Sansthan, New Delhi); Dr Lotika 
Varadarajan (New Delhi); Dr Kapila Vatsyayan (Founder-Director, Indira Gandhi 
National Centre for the Arts, New Delhi). 

Belgium: Ernesto Canobbio and Dr Jean-Michel Delire. 

Canada: Professor Ashok Aklujkar (University of British Columbia, Vancouver); 
Professor Dominik Wujastyk (University of Alberta, Edmonton). 

Egypt: Dr Flora Vafea (Cairo); Ayman Aly (Cairo). 

France: Professor Jan Houben (Ecole Pratique des Hautes Etudes, Paris); Dr Jerome 
Petit (Bibliotheque Nationale de France); (late) Dr Arion Ro§u (Versailles); Dr Fabrizio 
Speziale (Universite Paris 3 Sorbonne Nouvelle). 

Germany: Professor Willem Bollee (Bamberg), Professor Rahul Peter Das (Martin 
Luther University Halle-Wittenburg), (late) Professor Michael Hahn (Philipps 
University, Marburg), Professor Jurgen Hanneder (Philipps University, Marburg), 
Professor Oskar von Hinuber (Albert-Ludwigs University, Freiburg), (late) Dr Anthony 
R. Michaelis (Heidelberg); Professor Eva Orthmann (University of Bonn); (late) 
Professor Wilhelm Rau (Philipps University, Marburg); Dr Alexander Walland 
(Ingelheim); Karl Pohl (Cologne); Dr Jayandra Soni (Philipps University, Marburg); 
(late) Professor Claus Vogel (University of Bonn); Professor Albrecht Wezler 
(University of Hamburg). 

Iran: Professor Mohammad Bagheri (Institute for the History of Science, University of 
Tehran). 

Italy: Dr Paulo Brenni (President, Scientific Instruments Society); Dr Ileana Chinnici 
(Palermo Observatory, Palermo, Italy); Professor Mara Miniati (Curator Emeritus, 
Museo Galileo, Florence). 

Japan: Dr Yukio Ohashi (Tokyo); Satoshi Ogura (Kyoto University). 

Netherlands: Wilfred de Graaf and Professor Jan P. Hogendijk (University of Utrecht); 
Dr Saraju Rath (International Institute of Asian Studies, Leiden). 

Russia: Sergei Maslikov (Director, Large Novosibirsk Planetarium, Novosibirsk). 

Spain: Professor Emilia Calvo, Dr Roser Puig and Professor Julio Samso (University of 
Barcelona). 

Sweden: Dr Martin Gansten (Lund, Sweden). 

Switzerland: Dr Johannes Thomann (University of Zurich). 

Thailand: Professor Ampha Otrakul (Chulalongkorn University, Bangkok). 

UK: Dr Josefina Rodriguez Arribas (Warburg Institute, University of London); 
Professor Charles Burnett (Warburg Institute, University of London); Jeremy Collins 
(Christie’s, London); Dr Roy Lischel (School of Oriental and African Studies, 
University of London); Dr Edward Gibbs (Sotheby’s, London); Dr Willem Hackmann 
(Editor, Bulletin of the Scientific Instruments Society ). 

USA: Professor Muzaffar Alam (University of Chicago); Dr Owen T. Cornwall 
(Columbia University, New York); Dr Sharon Gibbs-Thibodeau (US National Archives, 
College Park, Maryland); Dr Toke Lindegaard Knudsen (State University of New York, 



Acknowledgements 


Oneonta); Professor Phyllis Granoff (Yale University, New Haven); Dr James McHugh 
(University of Southern California, Los Angeles); Dr Clemency Montelle (Brown 
University, Providence; now: University of Canterbury, Christchurch, New Zealand); 
Angur Patel (San Diego, California); Professor Sumathi Ramaswamy (Duke University, 
Durham, North Carolina); Professor Virendra Nath Sharma (University of Wisconsin); 
Profesor Michael Witzel (Harvard University). 


I must record my sincere thanks to the following friends whose help I sought 
frequently during the past two years while drafting this catalogue and who have readily 
and warm-heartedly responded: 

Dr Vijay Bedekar (Thane) and Jan de Graeve (Brussels) sent me, at short notices, 
rare published material; Dr Jean-Michel Delire (Brussels) very generously provided me 
detailed photos of instruments in Jaipur; Dr Martin Gansten (Lund) helped me with 
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collaborator during the past three years; the detailed descriptions and photos of the 
instruments preserved in the various museums of Pakistan are due to him; he also 
deciphered and translated some Persian inscriptions for me. When I asked Debasish Das 
(Gurgaon) for a photo of the sundial at the Jama Masjid in Delhi, he promptly sent me 
detailed photos of that sundial; not only that, he also made explorations throughout India 
and within a short time located several thitherto unknown sundials and became an expert 
in this process (see his very comprehensive and eminently readable report on the 
sundials in mosques in India at Das 2018). 
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cM<rf^o-4<HI <HHIcHl^dl TToToT3T$t 

O CN c v 

BTE^fT f^M'c^TT ^fcRf^ ^lo-^oi ^dl | 
f^TCTT ^JdA^dl 

d'sjT ^frf^rffen aicrf^r teu <v:uf£di || 

tanur netrair nyund nrpatirahitd rdjanagan 
sarasyo nispadma yuvatir api kdntena rahitd \ 
nisei nihsTtamsuh sarid api yathd cakrarahitd 
tatha jyotirvidya bhavati viphald yantrarahitd j| 

Like body without eyes, royal capital minus the king, 
lakes devoid of lotus flowers, a young woman without a lover, 
the night without the moon, a river bereft of Cakravaka birds, 
even so astronomical science is fruitless without instruments. 


Ramacandra Vajapeyin, 1428, Yantra-prakasa 
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In reconstructing the history of science and technology of any civilization, 
scientific instruments play as valuable a role as literary documents do. This is 
particularly true of astronomical instruments. As Francis Maddison, long-time curator 
of the famous Museum of the History of Science at Oxford, remarks: 

It was in astronomy that accurate measurement was first used systematically 
to obtain quantitative evaluations of observed phenomena. The instruments 
which were invented and which developed in response to this approach to 
scientific enquiry are (...) worthy of study as primary sources of the history 
of scientific thought and of technological achievement. 11 

In the Indian subcontinent, scientific instruments were used throughout history. 
The large number of weights, the remains of some metal scales and the fragment of a 
linear scale incised on a shell, which were recovered at the Indus Valley sites of 
Mahenjo-daro and Harappa, are some of the earliest specimens of Indian scientific 
instruments. 12 Unfortunately, neither a systematic inventory of these instruments was 
made, nor were they studied in the context of their historical development. On the other 
extremity of the chronological scale, even Sawai Jai Singh’s observatories, which must 
be ranked as unique astronomical monuments of the world, are in a sad state of neglect. 
The large masonry instruments which Jai Singh designed and erected in his 
observatories are indeed the culmination of a long process of development in 
astronomical instrumentation. But what sort of instruments were used until the 
eighteenth century, before the time of Jai Singh? 

SANSKRIT TEXTS ON ASTRONOMICAL INSTRUMENTS 

Sanskrit astronomical texts describe many instruments ( yantra ) for measuring 
time, for taking the altitudes of heavenly bodies, for measuring the angular distance 
between two celestial objects, for visually demonstrating the apparent motion of the 
heavens, and so on. Kautilya’s Artha-scistra, which was composed and expanded 
between the second century BC and the third century AD, speaks of measuring time by 
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Maddison 1963, p. 17. 

Bose, Sen & Subbarayappa 1971, pp. 137-138. 
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means of a water clock or with a gnomon. 13 At the beginning of the sixth century, 
Aryabhata described several interesting astronomical instruments in his Aryabhata- 
siddhanta. This work is now lost but the descriptions of the instruments survive in 
Ramakrsna Aradhya’s commentary on the Surya-siddhanta. 14 About the middle of the 
sixth century, Varahamihira discussed a few instruments in the fourteenth chapter of his 
Panca-siddhantika. 

The first systematic and comprehensive account of astronomical instruments 
(. kdla-yantras ) is provided by Brahmagupta in his Brahmasphuta-siddhanta, which he 
completed in 628 in western India. Here the twenty-first chapter is devoted to the 
armillary sphere ( Gola-yantra ) and the twenty-second chapter to the other instruments. 
The armillary sphere is treated separately because it is primarily a didactic device and 
not a measuring tool. Moreover, it appears that students of astronomy were encouraged 
to assemble their own armillary spheres, because by arranging the various imaginary 
circles in the heavens such as the celestial equator, the ecliptic and others as physical 
entities in the armillary sphere, they can grasp the purpose and function of these 
imaginary circles. Therefore, gola-bandha, i.e., tying together the different rings to 
constitute the armillary sphere, seems to be part of the traditional curriculum. 

In the twenty-second chapter called Yantradhyaya (chapter on instruments), 
Brahmagupta describes the construction and use of nine varieties of instruments, 
Dhanus, Turyagola, Cakra, Yasti, Sanku, Ghatikd, Kapdla, KartarT and PTtha. In 
addition, he describes eight types of accessories which are required when observations 
are made with instruments. He also describes some varieties of automata and perpetual 
motion machines ( Svay amvaha-yantra ). 15 

This procedure was adopted nearly in all the major astronomical texts in Sanskrit. 
In his SisyadhTvrddhida-tantra, Lalla (eighth or ninth century) devotes the fifteenth 
chapter Golabandhadhikarci for the construction of the armillary sphere and the twenty- 


Kautilya, Arthasastra, 1.19.6: ndlikdbhir ahar astadha rdtrim ca vibhajet, charydpramanena vet. 
‘[The king] shall divide the day, and also the night, into eight parts, by means of the water clock 
or by means of the shadow-lengths [of the gnomon]. This passage will be discussed in detail in 
sections O (column dials) and R (water clocks). 

These are retrieved and interpreted by Shukla 1967. 
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first chapter Yantradhyaya for the following instruments: automata. Gala, Cakra, 
Dhanus, Kartari, Kapdla, PTtha, Bhagana, Sanku, GhatT, Saldkd, Sakata and Yasti. Of 
these Bhagana, Saldkd and Sakata are new; these have not been described by 
Brahmagupta. 

In his Siddhanta-sekhara of 1039, Srlpati discusses the instruments somewhat 
briefly as compared to Lalla. The construction of the armillary sphere is treated in the 
fifteenth chapter entitled Goladhyaya. The nineteenth chapter entitled Yantradhyaya 
deals with the following nine instruments: Svayamvaha-gola-yantra, Cakra, Dhanus, 
Kartari, Kapdla, PTtha, Sanku, GhatT and Yasti. 

Closely following these predecessors, Bhaskaracarya devotes, in the Goladhyaya 
of his Siddhanta-siromani (1150), an exclusive chapter entitled Golabandhadhikara to 
the armillary sphere and a subsequent chapter called Yantradhyaya to ten different types 
of measuring instruments and three varieties of perpetual motion machines. The 
instruments discussed by him are Gala, NhdTvalaya, Ghatikd, Sanku, Cakra, Capa, 
Turya, Phalaka, Yasti and DhT. In addition, he discusses Nalaka-yantra in the 
Triprasnadhikhra of the Grahaganita. 

In his Siddhanta-sundara (1503), Jnanaraja also follows the same pattern of 
separate chapters for the armillary sphere and for other instruments; in the latter he 
describes Turya, Chakra, GhatT-yantra and Kdca-yantra, and several automata. 

CONTACT WITH ISLAMIC ASTRONOMY 

Contact with Islamic astronomy led, from about the fourteenth century onwards, 
to the composition of texts exclusively devoted to instruments. The earliest work of this 
nature is the Yantrardja composed by the Jaina monk Mahendra Suri at the court of 
FTruz Shah Tughluq in Delhi in 1370. In this first Sanskrit manual on the astrolabe, this 
instrument was called yantrardja, ‘king of instruments’. Astronomers also began to 
emphasise that astronomical studies remain incomplete without proper observational 
instruments. Thus Mahendra Suri declares in his Yantrardja: 
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Though hardened in fierce battles. 

The soldier is defeated when deprived of weapons. 

Though profound in the whole range of astral science. 

The astronomer is disgraced without his instruments.’ 16 

Writing about half a century later, in 1428, Ramacandra Vajapeyin echoes the 
same idea in his Yantra-prakasa, which is cited at the beginning of this Introduction. 17 
In the subsequent centuries also, several Sanskrit works were composed on instruments. 
The astrolabe was discussed in more than a dozen Sanskrit texts, some of which were 
exclusively devoted to this instrument. These texts will be discussed in the introduction 
to section C on Sanskrit astrolabes. 

Besides, there are also other texts which dealt with several instruments. Notable 
among these is Ramacandra Vajapeyin’s voluminous Yantra-prakasa of 1428 in six 
chapters. Here the first four chapters are devoted to the astrolabe, the fifth chapter deals 
with the gnomon and staff, while the sixth chapter describes the construction and use of 
as many as 36 different types of instruments. 18 Visrama’s Yantra-siromani of 1615 is a 
modest work which deals with six instruments, viz. Nara-yantra (gnomon), Jala-yantra 
(water clock), Yantrarcija (astrolabe), Capa-yantra (semi-circular instrument), Turya- 
yantra (quadrant) and Nalaka-yantra (sighting tube). Nandalala Misra’s Yantra-sdra of 
1772 discusses eleven instruments with special emphasis on the astrolabe and the 
quadrant. 

There are also exclusive works on other instruments. About 1423 Padmanabha 
composed an exclusive text on the Dhruvabhrama-yantra which he had invented. 
Probably in the first half of sixteenth century, Cakradhara composed the Yantra- 
cintdmani on the sine quadrant. The work must have been very popular; there exist 
several manuscript copies. Not so popular, but more comprehensive is Bhudhara’s 


16 

17 


18 


Mahendra Suri, 1.4. Extracts from this text, together with translation, will be added in an appendix. 
Ramacandra Vajapeyin, 1.10. 

Sarma 2008b. 
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Turya-yantra-prakasa of 1572 on the sine quadrant, which text is available just in a 
single complete manuscript. 19 

This overview of Sanskrit texts on astronomical instruments raises the following 
questions. Were any of these instruments ever constructed and used in observation? Are 
there any specimens extant in museums in India or outside? If yes, are these extant 
instruments mentioned or described in literature? 20 

The study of scientific instruments in other culture areas is well developed. In the 
West, there are excellent museums of history of science and technology, such as the 
Museum of History of Science at Oxford, the Adler Planetarium at Chicago, and the 
Deutsches Museum at Munich. Also the literature on medieval European instruments 
and instrument-makers is truly impressive, beginning with Ernst Zinner's classic study 
Deutsche und Niederldndische Astronomische Instrumente. 21 Islamic astronomical 
instruments like the astrolabe and the celestial globe have been catalogued and studied 
in several publications, notably in A Computerized Checklist of Astrolabes by Derek 
Price and his associates 22 and in the Islamicate Celestial Globes, their History, 
Construction, and Use by Emilie Savage-Smith. 23 Professor David King embarked on a 
path-breaking work of cataloguing medieval European and Islamic astronomical 
instruments, 24 and published a vast corpus of highly valuable work. 25 


19 SaKHYa 2014. It is beyond the scope of this catalogue to discuss these Sanskrit texts and the 
instruments mentioned there in greater detail. Some of these texts will be referred to while 
describing the extant instruments. Extracts from a few texts will also be reproduced with translation 
in the Appendices. For more information on the instruments described in these Sanskrit texts, see 
Das 1928, Rai 1985, SarmaKV 1990, and all the papers by Yukio Ohashi listed in the bibliography. 

20 Rai 1985, after giving a lucid account of the instruments described in Sanskrit texts, concludes on 
p. 336: ‘None of the instruments described by Indian astronomers before the time of Maharaja Jai 
Singh survive today. Perhaps they were made of perishable materials like wood and bamboo. 
Admittedly they were not very sophisticated. But it must be remembered that mechanical clocks 
had not been devised up to that time and it was not possible to measure time accurately.’ Luckily, 
several specimens of the instruments described in the Sanskrit texts survive. 

21 Zinner 1979. 

22 CCA. 

23 Savage-Smith 1985. 

24 King 1991. 

25 See, in particular, his recent publications like King 1999b, King 2004, King 2005. 
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In India, no comparable work has been done on the existing instruments. While 
studying Jai Singh’s masonry instruments in the early part of the last century, Garrett 
and Kaye severally paid some attention to the portable instruments at Jaipur. 26 In 1921 
Kaye also studied the four instruments acquired by the Archaeological Museum at 
Delhi. 27 In 1935 Sulaiman Nadvi brought to light a hitherto unknown family of 
instrument makers of Lahore by listing 8 astrolabes and 4 celestial globes manufactured 
by the various members of this family. 28 In the 1970s, S. N. Sen undertook a survey of 
‘Astronomical Instruments of Historical Importance,’ and published an interesting study 
on the astrolabe. 29 Beyond this, nothing more came out of the project. 30 

However, the first steps towards a descriptive catalogue were taken by R. T. 
Gunther in his pioneering work. The Astrolabes of the World, where he published the 
descriptions of 25 Indo-Persian astrolabes and 9 Sanskrit Astrolabes, together with 
excellent photos. 31 Likewise, Emilie Savage-Smith’s catalogue of Islamicate Celestial 
Globes of 1985 contains descriptions of several Indo-Persian celestial globes. 

Following this lead, I began the survey of extant astronomical instruments 
produced in pre-modern India and now preserved in museums and in private collections 
in India, Europe and USA, and identified some 555 instruments of diverse types, 
belonging to the two broad categories of Sanskrit instruments and Indo-Persian 
instruments. 

INDO-PERSIAN ASTRONOMICAL INSTRUMENTS 

Muslim astronomers in India cultivated the Middle Eastern tradition of 
astronomical instrumentation. They avidly studied and copied the Arabic and Persian 


Garrett & Guleri 1902, pp. 60-65; Kaye 1918, pp. 16-36. 

Kaye 1921. 

Nadvi 1935. 

Sen 1990. 

Vijai Govind, Sen’s assistant in this project, published two more papers: Govind 1979; Behari & 
Govind 1980. But there are serious flaws in these two papers in the identification of instruments. 
For the sake of comprehensiveness, three other papers may be mentioned here: Dvivedi 1923; 
Dube 1928; Stone 1958. 


31 


Gunther 1932: Indian astrolabes, nos. 67-91, 74a, pp. 179-220; Hindu astrolabes, nos. 92-98, pp. 
221-228. 
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texts on astronomy, astrology and astronomical instruments composed in the various 
parts of the Islamic world; this is attested by the rich collections of manuscripts in 
various libraries in India. 32 They may also have composed original works on 
astronomical instruments either in Arabic or Persian, but such texts are yet to be 
surveyed. Immediately relevant for us is the fact that the Muslim astronomers in India 
produced a substantial number of Islamic, or more precisely Indo-Persian, astronomical 
instruments, mainly astrolabes and celestial globes, and a small number of other 
instruments like sine quadrants. 

The production of Indo-Persian astrolabes in India may have begun at the court of 
FTruz Shah Tughluq at Delhi in the second half of the fourteenth century, but the earliest 
extant dated astrolabe is of 1567. It was made by Allahdad of Lahore. He and his six 
descendants dominated the production of astrolabes and celestial globes in the sixteenth 
and seventeenth centuries. Compared to the instruments made by this family, very few 
instruments by others outside this family are extant today. The instrument production in 
the Allahdad family ceased after 1691. Hardly any Indo-Persian instruments bearing 
dates in the eighteenth century came to light. But this does not mean that the production 
of astrolabes or celestial globes ceased completely in the eighteenth century, because 
there exist quite many instruments fabricated in the nineteenth century. It is possible 
that some of the extant unsigned and undated astrolabes and celestial globes may have 
been produced in the eighteenth century. But what seems to be certain is that with 
gradual decline of the Mughal empire, patronage also declined for astronomical 
instruments, as a consequence of which not many large and ornate astrolabes and 
celestial globes with the names of makers and dates may have been made in the 
eighteenth century. 

Although there is a kind of vigorous revival of the production of Indo-Persian 
astrolabes and celestial globes towards the middle of the nineteenth century, as will be 
shown below, the geographical extent of their production was limited only to the Panjab- 
Delhi region. 33 


Rahman, Alvi, Khan & Murthy 1982; see also a critical review of this by Ansari & Fatima 1984. 

For a solitary case of commercial production of astronomical instruments with Urdu legends at 
Madras ca. 1915, see Q003. 
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SANSKRIT ASTRONOMICAL INSTRUMENTS 

On the other hand, one would expect that Sanskrit astronomical instruments, 
unlike the Indo-Persian instruments, were manufactured throughout India. But 
surprisingly, their production, with the exception of the armillary spheres and water 
clocks, was also largely confined to the region comprising Gujarat, Rajasthan and 
Panjab, where it continued in the eighteenth and nineteenth centuries as well. I am 
unable to explain this anomaly. After all, there has been no discernable break in the 
study of Sanskrit astronomy in the southern and eastern parts of India. This is attested 
by manuscripts of all of major Sanskrit texts copied in all parts of India and in all 
regional scripts. In the fifteenth and sixteenth centuries Kerala made great advances in 
mathematical astronomy. A central figure of these advances, the great Nllakantha 
Somayajin enjoins that only such astronomical treatises should be followed which agree 
with actual observations. 34 This statement presupposes the existence of instruments for 
astronomical observation. Yet no astronomical instruments of any consequence were 
found there. 

The earliest dated Sanskrit instrument is an astrolabe (C001) which was completed 
on Sunday, 25 December 1605, at Ahmedabad. It was commissioned by the astrologer 
Candldasa for his son Damodara. One may wonder why no Sanskrit astronomical 
instrument made earlier than this date is available. I have shown elsewhere that the 
custom of engraving the name of the maker and the date of production on metal 
instruments and other objects was introduced into India along with the astrolabe. 35 Of 
course, stone epigraphs in India carried often the date and the name of the king who 
issued the epigraph, the name of the poet who composed the text and the name of the 
artisan who incised the inscription. The practice was followed later in copper plate 
epigraphs and in manuscripts as well. But there was no custom of engraving the name 
of the maker and date on metal artefacts before the introduction of the astrolabe. 36 


Nllakantha Somayajin, Jyotirmlmdmsd, p. 6: yah siddhantah darsanavisamvadi bhavati so 
’nvesamyah, quoted in: Subbarayappa & Sarma 1985, p. 7; for similar statements by other 
astronomers, see ibid, pp. 5-8. 

Sarma 2010. 

Interestingly on a Sanskrit astrolabe of 1605 (C001), the style of the inscription followed that of 
Sanskrit manuscript colophons, even though the custom of engraving the date and the name of the 
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Another reason for the absence of Sanskrit instruments made before the seventeenth 
century is that often brass instruments not in use were recycled to produce other objects. 

As mentioned above, the earliest extant Sanskrit astrolabe was made in 
Ahmedabad in Gujarat. Some other early astrolabes also emanate from Gujarat. From 
there, the production spread to Rajasthan, where it received an impetus at the court of 
Sawai Jai Singh in the early eighteenth century. It is well known that Sawai Jai Singh 
(1688-1743) designed huge masonry instruments for accurate observations and with 
these he set up five observatories at Delhi, Jaipur, Varanasi, Mathura and Ujjain. But he 
did not neglect portable instruments. He was a great admirer of the astrolabe. He 
collected some of the best Mughal astrolabes, to some of which he caused Sanskrit 
legends to be added. He also appears to have established a workshop at Jaipur to produce 
Sanskrit astrolabes. Here were produced some ornate astrolabes with multiple plates, 
designed after the Indo-Persian astrolabes of the Lahore family (C021 and C022). But, 
the main products of this workshop are astrolabes with single plates calibrated to the 
latitude of Jaipur at 27°. Jai Singh seems to have got a large number of such astrolabes 
fabricated and distributed them among the astronomers of his court, so that they became 
proficient in the science of the astrolabe. In the stores of Jai Singh’s Observatory at 
Jaipur, I discovered a number of unfinished astrolabes belonging to this workshop 
(D077 - D089). 

But production of Sanskrit astronomical instruments was not confined to Jaipur in 
the eighteenth century. Instruments were made and collected also at several other 
kingdoms in Rajasthan, and also in Gujarat. 

In the nineteenth century, western sciences, including astronomy, began to be 
taught in universities and colleges throughout India and modern observatories were set 
up at several places with telescopes and related instruments. But these activities did not 
completely replace the Sanskrit and Islamic traditions of astronomical learning and the 
production traditional astronomical instruments. At some places, the traditional Sanskrit 
or Islamic learning flourished side by side with western sciences; at others there is an 
amalgamation of both the streams in varying proportions. This is true also of scientific 


person who caused to be made was borrowed from Islamic practice. Therefore, Pingree dismissed 
the astrolabe as late production. For his arguments and for my refutation, see Sarma 2012c. 
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instrumentation. Sanskrit astronomical instruments continued to be manufactured 
mainly in Rajasthan. A new centre of production came up at Kuchaman, which is 
situated some 130 km west of Jaipur, but roughly on the same latitude of 27°. Here were 
produced Sanskrit astrolabes, the last of which (D037) was completed on Monday, the 
sixth day of the bright half of Kartika in the year 1960 of Vikrama Samvat (= Monday 
26 October 1903). 37 

Indo-Persian astrolabes and celestial globes continued to be made in Panjab, 
mainly at Lahore, in the nineteenth century. At Aurangabad in Maharashtra (19;53 N, 
75;23 E), there flourished an astrolabe maker Muhammad Musa AsturlabI in the 18th 
century. A celestial globe made by his grandson Muhammad Fadl Allah in 1808 
(presumably at Aurangabad) survives today. This globe is mounted on a European style 
stand into which a magnetic compass is incorporated. 38 In the east, at Tikari in Bihar 
(24;57° N, 85;53° E), Ghulam Hussayn Jaunpurl made a celestial globe in 1816. 39 But 
these are exceptions and not the rule. The production of Indo-Persian astrolabes and 
celestial globes was centred primarily at Lahore. Towards the middle of the nineteenth 
century, there was a sudden upsurge in the manufacture of these traditional astronomical 
instruments at Lahore under the aegis of a Hindu by name Lalah Bulhomal Lahorl, who 
crafted astrolabes and celestial globes with legends either in Arabic-Persian or in 
Sanskrit. He also crafted Sanskrit instruments like Dhruvabhrama-yantras and Turvya- 
yantras, signing his name in pretty Sanskrit verses. He even created some new 
instruments of his own design. Some forty-five instruments of diverse types at Lahore 
made by him and by his Hindu and Muslim associates are known. Bulhomal can be 
regarded as the last representative of both Islamic and Sanskrit traditions of 
astronomical instrumentation. 40 


In the latter half of the nineteenth century, Samanta Candrasekhara designed in Orissa his own 
astronomical instruments out of bamboo and wood and made systematic observations and 
composed the Siddhanta-darpana in Sanskrit; on his work, see Misra 1996; Naik & Satpathy 1995 
Naik & Satpathy 1998; Naik 2000. 

Preserved at the Salar Jung Museum, Hyderabad; cf. Sarma 1996a, pp. 27-28, pi. 15. 

Cf. Ansari & Sarma 1999-2000. 

For a comprehensive study of his oeuvre, see Sarma 2015b. 
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Although the telescope and the pendulum clock were widely available, it is 
interesting to note that Indian craftsmen copied European models of naked eye 
instruments, like ring dials, and engraved on them Persian legends for the sake of 
Muslim astrologers and Sanskrit legends for the use of Hindu jyotisTs. A scientific 
instrument that is still produced today at Muradabad in Uttar Pradesh, quite elegantly 
and in large numbers, is the perpetual calendar. Two nineteenth-century prototypes are 
preserved in the Victoria and Albert Museum at London and in the Rampur Raza 
Library. These will be described in section T. 

To sum up, the instruments which are extant today were produced between the 
mid-sixteenth century and the end of the nineteenth century, mainly in the region of 
Gujarat, Rajasthan and Panjab. 

CATALOGUING ASTRONOMICAL INSTRUMENTS 

In his The Astrolabes of the World of 1932, Robert T. Gunther described 317 
standard astrolabes, 8 mariner’s astrolabes and 11 astrolabe clocks. He also included six 
ancient and medieval texts on the construction and use of the astrolabe, which is indeed 
laudable. 41 Derek J. de Solla Price of Yale University and his associates, Sharon L. 
Gibbs and Janice A. Henderson, prepared in 1973 A Computerized Checklist of 
Astrolabes (= CCA). This list provides the date, reference number, diameter, equinox, 
precession, type and maker for over 1700 extant astrolabes produced in several cultural 
areas. Alain Brieux and Lrancis Maddison embarked on the compilation Repertoire des 
Facteurs dAstrolabes, et leurs oeuvres. Islam, plus Byzance, Armenie, Georgie et Inde 
Hindoue (= Repertoire) as an expanded version of L. A. Mayer’s Islamic Astrolabists 
and Their Works (Geneva 1956). This compilation is arranged by the names of 
instrument makers and lists under each name the various instruments made by this 
maker in a chronological sequence. The value of the compilation lies in the fact that it 
provides, besides the date, size, components of the instrument and the bibliography on 


These texts are: John Philoponus of Alexandria, ca. AD 625, English translation of the Greek text 
(pp. 61-81); Severus Sebokt, ca. AD 650, English rendering of the Syriac text (pp. 82-103); Henry 
Bates, Malines, Belgium, Magistralis Composite) Astrolabii of 1274 (pp. 368-376); Hermannus 
Contractus, b. 1013, Reichenau, Germany, De Mensura Astrolabii (pp. 404-408); idem, De 
Utilitatibus Astrolabii (pp. 409-422); Robert Tanner, The Travailer's Joy , facsimile of the London 
print of 1587 (pp. 502-508). 
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it, also the full text of maker’s signature in original language together with a translation 
in French. Unfortunately, this very useful compilation was never published. 42 David 
King began to extend the CCA list by assigning numbers beyond 4000 in some of his 
publications under the rubric ‘International Instrument Checklist’ (= IIC). But this new 
list has not been published in a consolidated form so far. 

The Mariner’s astrolabe is a drastically simplified version of the standard astrolabe 
for taking altitudes at the high seas. As mentioned above, Gunther described 8 extant 
specimens (nos. 318-325) in his work. A complete inventory of all the extant specimens 
was published in 1988 by Alan Stimson in his The Mariner’s Astrolabe. A Survey of 
known, surviving Sea Astrolabes. Mariner’s astrolabes were not made in India, but an 
undated specimen survives in the Raza Library of Rampur. 43 

Emilie Savage-Smith prepared a descriptive catalogue of 132 Islamic celestial 
globes, which include several pieces made in India. 44 In a subsequent publication, she 
mentions that the total number of extant Islamic celestial globes stands at 175. 45 

In his publication mentioned above, Gunther describes 25 Indo-Persian astrolabes 
under the heading ‘Indian astrolabes’ and 9 Sanskrit Astrolabes as ‘Hindu astrolabes’. 
Otherwise Sanskrit astrolabes have not been discussed systematically so far, but for the 
few specimens at the Time Museum described by Anthony Turner 46 and at the Adler 
Planetarium by David Filigree. 4 Other Sanskrit instruments were not discussed at all in 
any of the publications. A large group of over 200 Sanskrit astrolabes and other kinds 
of instruments are described here for the first time. As Derek Price aptly remarked, 

‘ [e]ach instrument is a valuable document in itself, yielding historical and scientific data 
often unobtainable elsewhere. ... however ... the full significance of any one instrument 


Francis Maddison allowed me in 1993 to copy the pages dealing with Indian instrument makers. 
In early 2013, somebody told me in Paris that the Repertoire was being printed, but I did not hear 
anything concrete thereafter. 

See Sarma 2003, pp. 58-59. 

Savage-Smith 1985. 

Savage-Smith 1990. 

Turner 1985. 

Pingree 2009. 
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cannot be properly realised except by comparison with the corpus of all such 

• a 

instruments extant. 

PRESENT CATALOGUE 

The present descriptive catalogue aims to study each instrument in the context of 
all the related extant specimens. Therefore, each instrument type is organized in a 
separate section identified by the letters of the alphabet. These sections begin with 
introductory essays on the history of the instrument type and its varieties, followed by 
the catalogue of the extant specimens. There are also introductory essays on instrument 
makers. Extracts from some Sanskrit texts describing the construction and use of certain 
instruments will be given in appendices, together with translations. In the descriptions 
of individual instruments, all engraved data are reproduced and interpreted as far as 
possible. 49 

The Lahore instrument makers generally engrave their names and the year of 
production. Such instruments are arranged chronologically. But sometimes they omit 
the dates. Such pieces are arranged by the size. Several astrolabes and celestial globes 
carry neither names nor the dates, some of which can be attributed to a particular maker 
on stylistic grounds. These too are arranged by size. 

Sanskrit instruments do not always carry the names of the makers and the dates of 
manufacture. Where these are available, the instruments are arranged in chronological 
order. Otherwise, sometimes instruments with similar features are grouped together, 
some other times according to the place of production and so on. 

The listings in the CCA and in the Repertoire are not based on personal 
examination, but often on the basis of the data provided by the authorities of the 
collections. The CCA assigns sometimes two separate numbers to the same instrument, 
other times it wrongly attributes instruments to a specific collection. Such discrepancies 
are corrected to a certain extent in the Repertoire. Therefore, under each astrolabe, I 


Price 1955, p. 243. 

The working conditions and the time at my disposal varied from place to place. In several 
museums, I had to study and photograph the instruments in the display rooms in the midst of 
visitors who paused to stare at me, or in the open sun. Consequently, the extent of my descriptions 
and the quality of my photos also vary. 
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give the reference number from both these compilations. Likewise, in the case of Indo- 
Persian celestial globes, I refer to the serial numbers in Emilie Savage-Smith’s work 
with the prefix ESS. In this catalogue, each instrument is given an identification code, 
beginning with a letter of the alphabet and followed by a three-digit serial number. 
Instruments which I have personally examined are marked with the symbol ®. Thus the 
fitst entry in the catalogue is marked A011®. 
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A. INDO-PERSIAN ASTROLABES BY THE LAHORE FAMILY 


'isliq usturlab israr-i khuda ast 

Love is the astrolabe of the mysteries of God. 

— Jalaluddln Rum! (13th century) 


cb^melcbclc^ f^cT ^f^TII 
yasmin kardmalakavad vidite viditam bhaved visvam 
When you know the astrolabe well, 
you will know the universe 
like a fruit on the palm of your hand. 

— Ramacandra Vajapeyin (1428) 

A Mirror for Mathematiques, a Golden Gem for Geometricians, 
a Sure Safety for Saylors, 

and an auncient Antiquary for Astronomers and Astrologians. 

— Robert Tanner (1587) 
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INTRODUCTION 

1. Planispheric Astrolabe 

The astrolabe is a highly sophisticated astronomical instrument of the Middle 
Ages, which held its sway from Geoffery Chaucer’s England in the west to Firuz Shah 
Tughluq’s Delhi in the east. 50 It was widely used for observation and computation. As 
an observational instrument, it was employed in measuring the altitudes of the heavenly 
bodies and also for ascertaining the heights and distances in land survey. As a 
computational device, it can be made to simulate the vault of the heavens at any given 
locality and time. Then one can read off from the dial the time and also note the times 
of Islamic prayers. One can also directly read off the ascendant for that moment and the 
other three points where the ecliptic intersects the horizon and the meridian, without 
resorting to complicated calculations. The knowledge of the these four points (called 
‘pivots’, atwad in Arabic) on the ecliptic is essential for casting horoscopes, or for 
determining the auspiciousness or otherwise of a given moment. More important, the 
astrolabe works as an analog computer and can be used to solve a number of 
trigonometrical problems. Jabir al-Sufi is said to have listed one thousand problems that 
can be solved with the astrolabe. 51 

No wonder, the Jaina monk Mahendra Suri bestows on the astrolabe the Sanskrit 
name yantra-rdjci (the king of instruments). Ramacandra Vajapeyin declares that if one 
knows the astrolabe well, one will know the universe like a small fruit on the palm of 
one’s own hand ( yasmin karamalakavad vidite viditcim bhaved visvam). For Jalaluddln 
Rum!, the famous mystic poet, astrolabe is the sublime metaphor for measuring the 
immeasurable and for comprehending the incomprehensible. Thus he says: ishq usturlab 
israr-i khudd ast, ‘love is the astrolabe of the mysteries of God.’ Robert Tanner invested 
his book on the construction and use of the astrolabe with a double title, heaping 


The literature on the astrolabe is voluminous, running into some 2000 titles. For the best technical 
introduction, see Hartner 1968a; Hartner 1968b; North 1974; Pingree 1985; Turner 1985; Proctor 
2005; Morrison 2007; Graaf 2011; an important Indian contribution is Khareghat 1950. 

Michel 1976, p. 83, quips: ‘We should be thanked for not taking up the 25 questions expounded by 
Severus Sebohkt about the year 650, the 43 of al-Khwarizml about 840, the 21 of Hermann le 
Boiteux in 1054, the 64 of Blundeville in 1613, to say nothing of the 103 problems of Clauvious 
and 1000 of Jabir al-Suf.’ 
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rhyming epithets on this wonder-instrument. He named the book The Travailers Joy and 
Felicitie, with a subtitle, A Mirrorfor Mathematiques, A Golden Gem for Geometricians, 
A Sure Safety for Saylors, and an auncient Antiquary for Astronomers and 
Astrologians . ,52 

The astrolabe, or more correctly the planispheric astrolabe, is the representation 
of the three-dimensional celestial sphere on a two-dimensional plane by stereographic 
projection. Stereographic projection is a projection of the sphere from one of its points 
onto the plane which is parallel to the plane tangent to that point. This projection has 
two essential properties. First, the circles on the sphere are projected on the plane as 
circles; or, if the circles on the sphere pass through the centre of projection, they are 
projected as straight lines. Second, the angles between intersecting circles on the sphere 
remain unchanged when projected on the plane. 53 

Besides the planispheric astrolabe, there are two other varieties, viz. the spherical 
astrolabe 54 and the linear astrolabe, 55 where the projection of the heavens is made 
respectively onto a sphere and onto a straight line. But these are mere theoretical 
curiosities and do not have much practical relevance. Therefore, generally whenever the 
word ‘astrolabe’ is used, it means the planispheric astrolabe. 

Again, the planispheric astrolabe itself can be of different types. The most 
common type is the northern astrolabe (Arabic: asturldb shamdli). Here the 
stereographic projections on the rete and on the plates are so made that the celestial 
North Pole becomes the centre of the astrolabe and the outermost periphery is formed 
by the Tropic of Capricorn. Therefore, on the rete of such an astrolabe, the positions of 
only those stars can be shown that lie to the north of the Tropic of Capricorn. 

In the southern astrolabe ( asturldb janiibt), on the other hand, the centre is formed 
by the celestial South Pole and the outer periphery by the Tropic of Cancer. On its rete 


Printed at London in 1587; reproduced in facsimile in Gunther 1932, pp. 524-534. 
Morrison 2007, pp. 45-57. 

On spherical astrolabe, see Hartner 1968b, pp. 317-318; Maddison 1962; Canobbio 1976. 
Morrison 2007, pp. 287-293. 


55 
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can be shown those stars lying to the south of the Tropic of Capricorn and visible to an 
observer in the northern temperate zone of the earth. 56 

On the relative advantages of the two varieties, Henri Michel states as follows 57 
The sky north of the Tropic of Capricorn contains almost everything 
visible in northern temperate latitudes. Clearly, the northern astrolabe is 
much better suited for representing the stellar vault for the northern 
hemisphere, at least for us who live here. 

In both the northern and southern astrolabes the instrument provides 
the north face of the plane of projection. Therefore, we see constellations in 
the same order as on the southern astrolabe with the apparent motion of the 
heavens always moving clockwise and longitude and right ascension 
[increasing] in the opposite direction. The sense of declination is reversed in 
the southern astrolabe with positive declinations outside the equator. 

The southern astrolabe offers advantages if we consider only the 
apparent position of the Sun. The daily motion of the Sun in summer, when 
it is between the equator and the Tropic of Cancer, is projected along a longer 
arc than in winter and the Sun appears higher above the horizon. The 
apparent motion, therefore, approximates what we are accustomed to seeing. 
When construction of large clocks began in the fourteenth century, the 
clockmakers tried to reproduce the Sun’s apparent motion. To this end, they 
used stereographic projection and gave preference to the southern astrolabe 
projection for these reasons. The oldest astronomical clocks were configured 
in this way. The primary use of southern astrolabe face has been on 
monumental clocks and few examples exist on hand held instruments. 

The features of the northern and southern astrolabes are combined in the 
composite astrolabe, called the north-south astrolabe (asturlab shamalT wa janubi), so 
that it can display the stars belonging both to the northern and the southern celestial 
hemispheres. These last two varieties are again theoretical curiosities. Very few of such 


56 


57 


On southern astrolabes, see Morrison 2007, pp. 155-158. 
Michel 1976, pp. 12-14. 
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southern or north-south astrolabes were actually manufactured. Thus the standard 
variety is the planispheric northern astrolabe. This is the type which was commonly 
used and which was produced in great numbers in all the cultures where the astrolabe 
was cultivated. Therefore, henceforth we use the expression ‘astrolabe’ in the sense of 
this standard astrolabe, viz. the planispheric northern astrolabe. 

1.1. The Astrolabe in Antiquity 

The astrolabe was invented in Hellenistic antiquity, but it is not known precisely 
when or by whom. However, the stereographic projection underlying the construction 
of the astrolabe is said to have been developed by Hipparchus of Alexandria in the 
second century BC. Claudius Ptolemy in the second century AD was familiar with the 
instrument but not with its present name. In the sixth century AD, John Philoponus of 
Alexandria wrote a treatise in Greek on this instrument; it is the earliest extant text to 
describe the construction and use of the astrolabe. 58 By this time, the astrolabe was fully 
developed, for Philoponus mentions all the principal components. In the seventh 
century. Bishop Severus Sabokt of Nisibis in Syria composed a treatise in the Syriac 
language, which also survives. 59 Otto Neugebauer is of the view that both these treatises 
were based on a fourth-century work by Theon of Alexandria which is no more extant. 60 
Nor did any actual specimen survive from this period. 

1.2. The Astrolabe in the Islamic World 

From Hellenistic antiquity, the science of the astrolabe spread, through Syriac 
stages, to the Islamic world where it attained the highest popularity. Like much of Greek 
science and philosophy, the science of the astrolabe was also preserved, elaborated upon 
and disseminated further by the Islamic world. 61 By the n in th century, the astrolabe 
attained such a pre-eminent position in Islamic civilization that several treatises were 


Philoponus, ‘Treatise on the Astrolabe, in: Gunther 1932, pp. 61-81; see also Drecker 1928. 
Sabokt, ‘Treatise on the Astrolabe’ in: Gunther 1932, pp. 82-103. 

Neugebauer1949. 

On the reception of Greek science in the Islamic world, see, among others, Gingerich 1986; Sabra 
1987; Gutas 1998. 
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composed in this century in Arabic on this instrument. 62 It has been thought for long that 
Masha’allah, a famous astrologer and astronomer at the court of the Caliphs at Baghdad, 
composed one of the earliest treatises on the astrolabe which survives in Latin 
translations. But Kunitzsch has shown that ‘nothing of the popularized treatise on the 
composition and the use of the astrolabe generally ascribed to Messahalla can be traced 
back to this author.’ 63 However, there are several other works on the astrolabe that were 
composed in Arabic in the ninth century. Al-KhwarizmI (ca. 825) wrote two small 
treatises, one on the construction and the other on the use of the astrolabe. The larger 
one on the use of the astrolabe is the earliest extant Arabic text on this subject. 64 A literal 
translation of this treatise on the use of the astrolabe was incorporated in the Sententie 
Astrolabii, a Latin text which was compiled in Spain in the late tenth century. This is 
the oldest extant medieval western text on the astrolabe. 63 Of the other texts composed 
in Arabic in the ninth century, there survive a treatise, entitled al-Kamil, by Ahmad ibn 
Muhammad ibn Katir al-Farghanl (ca. 857) on the construction of the astrolabe and 
another on its use by C A1I ibn Tsa al-Asturlabl al-Harranl (ca. 880). 66 Al-Farghanl was 
at the court of the Abbasid Calif al-Ma’mun in Baghdad; later he moved to Egypt where 
he composed the al-Kamil in 7 chapters. 67 In the earlier chapters of this work, he 
discusses the mathematical principles of stereographic projection and provides elaborate 
tables to help the construction of astrolabes. In chapter 5, he teaches how to construct 
the northern astrolabe. Interestingly, in the following chapter, he also teaches the 
construction of the southern astrolabe. Al-Farghanl also compiled a set of tables to 
facilitate the production of latitude plates; these tables, containing over 13,000 entries, 


For an overview of the literature on the astrolabe, see Lorch 2005b. 
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provide the radii and centre distances of altitude circles and azimuth circles for each 
degree of altitude and each degree of azimuth, for each degree of terrestrial latitude. 68 

In the production of the astrolabe also, the Islamic world achieved high excellence. 
Indeed, the production of precision instruments can be said to originate in the 
manufacture of astrolabes in the Islamic world. Thus the Islamic world did not just 
receive and preserve the science of the astrolabe, which in itself would have been 
remarkable. It made significant contributions to the theory and practice of the astrolabe. 
Moreover, the Islamic world also disseminated the science of the astrolabe, westwards 
up to England and eastwards up to India. As North observes, ‘[bjefore the end of the 
13th century the planispheric astrolabe was known and used from India in the east to 
Islamic Spain in the west, and from the Tropics to northern Britain and Scandinavia.’ 69 
Therefore, the astrolabe can be regarded as the finest gift of the Islamic world to 
scientific instrumentation. Oliver Hoare has correctly observed that ‘[t]he ability of 
Islamic civilization to perfect what it inherited, and to endow what it made with beauty, 
is nowhere better expressed than in the astrolabe.’ 70 

In the Islamic world, the astrolabe (asturlab or asturlab) and the celestial globe 
( al-kura ) were the most popular astronomical instruments, and the usual mode of 
describing a good astronomer was to say that he was adept in the use of the astrolabe 
and the celestial globe. Astrolabe making became an important profession in the ninth 
century and the sobriquet al-Asturlabi indicated a high professional status because the 
construction involved not just skill in metal-craft but also sound knowledge of 
astronomy and trigonometry. 

Of the early astrolabes made in the Islamic world, there survive some Abbasid 
astrolabes, but these are not dated. 71 The earliest dated astrolabe which is extant is by 
Muhammad ibn c Abd-Allah Nastulus. Four astrolabes by him are known. One of these 
is dated in 315 AH (AD 926-27). It is preserved in the Islamic Archaeological Museum, 
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Kuwait. It has a diameter of 173 mm. The rete and alidade are lost, but the mater and 
one plate are extant. The two sides of the plate are calibrated for latitudes 33° (Baghdad, 
Damascus) and 36° (Mosul, Rayy, middle of the fourth climate). The rim of the front is 
marked for 1° and 5°. On the back, there are four altitude scales on the rim and one 
circular shadow scale. Otherwise, the back is blank. 72 

The second astrolabe by Nastulus is in Cairo; here only the mater survives with a 
gazetteer on the front and trigonometric quadrants on the back. The third astrolabe is 
said to be in London; the rete and alidade are missing; there remain two plates for 
latitudes 31°, 32°, 33° and 34°. The fourth one, now at the Museum of Islamic Art in 
Doha, Qatar, is engraved with concentric solar and calendar scales on the rim in the 
front. It is not exactly an astrolabe in the conventional sense; it is made more for 
trigonometric and calendrical calculations. 73 

The few surviving astrolabes and their fragments from the ninth century are 
somewhat plain devices without any ornamentation. Real ornamentation and 
sophisticated design began to develop in the tenth century. In this connection, the 
astrolabe made in 374 AH (AD 984-85) by Hamid ibn Khidr al-Khujandi with elegantly 
designed rete and throne represents an important landmark in astrolabe production. 74 
Khujandl was an eminent astronomer, mathematician and instrument maker. He 
constructed a large sextant, with a radius of over 20 metres at Rayy (near modern 
Tehran) and named it Suds Fakhrl (Fakhrl sextant) after his patron Fakr al-Dawla, the 
Buyid ruler of Iran (r. 977-997). 75 With this sextant, he determined the obliquity of the 
ecliptic as 23;32,21°. 76 

In contrast, the astrolabe he made is rather small with a diameter of 151 mm, but 
he equipped it for the first time with many features which were taken up by the 


72 King 1995, pp. 76-83. 
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subsequent astrolabe makers, in particular, by the Lahore family of astrolabe makers. 
King considers that this astrolabe ‘represents the culmination of known Muslim 
achievements in astrolabe construction in the early period.’ 77 The kursT is worked ci jour 
with two lion’s heads facing each other. In the rete also attempts are made to make it 
ornate with six star pointers shaped like bird’s heads with long beaks. In the vertical 
axis are incorporated a quatrefoil, an ornament shaped like an inverted heart with little 
wings on either side, and a crescent. There are 33 star pointers, which is a fairly large 
number. 

While the five plates serve latitudes 21°, 21°, 30°, 33°, 36° and 39°, projections 
for latitude 42° are engraved on the inner side of the mater. More important, there are 
four plate faces which occur here for the first time. The first is a plate for multiple 
horizons with declination scales, which was orgiginally invented by Habash al-Hasib at 
Baghadad in the ninth century. The second is a plate for the complement of the obliquity. 
Taking the obliquity as 23;33°, Khujandl designed the plate for latitude 66;27° (i.e., 90° 
- 23;33°) with a maximum duration of the daylight 24 hours. On the back of this plate 
is a double projection for 0° and 90°; here the maximum lengths of the daylight are 
stated to be 12 hours and 6 months respectively. These serve mainly pedagogic purposes 
and satisfy intellectual curiosity. 

Another plate which also occurs for the first time is marked with astrological 
houses, each divided into decans, for the latitude of 33° (Baghdad). King states that the 
plate ‘serves to facilitate the otherwise laborious computations relating to the 
astrological doctrine of casting the rays and is so designated in the cartouche (mcitrcih 
al-shu c a c wa-huwa ‘l-tasyTrat). ,ls 

On the back, altitude scales are drawn on the upper half of the rim and a cotangent 
scale for a base of 12 on the lower half. In the upper left is a trigonometric quadrant 
with 90 horizontal lines. In the upper right is a solar quadrant with declination arcs upon 
which a horary quadrant for latitude 33° is superimposed. In the lower half there are 
several astrological tables in 8 semi-circular scales, containing the names of the 28 lunar 
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mansions; the names of the 12 zodiac signs; the limits of signs and their regents; the 
regents of the decans; triplicities and the diurnal and nocturnal regents. As will be seen 
later, many of these features are emulated in the Lahore astrolabes. 

In the subsequent centuries, astrolabe production spread to different centres which 
in course of time developed regional variations in technical details and ornamentation, 
especially in the Eastern ( Mashriq ) and the Western ( Maghrib ) parts of the Islamic 
world. 79 

1.3. The Astrolabe in Europe 

From the Islamic world, the astrolabe was transmitted to Europe through Catalonia 
in Spain where a large number of Arabic texts were translated into Latin. Kunitzsch 
remarks that ‘ [t] he oldest Latin texts on the astrolabe from the late tenth century show 
that those Christian scholars had at their disposal both Arabic texts and instruments and, 
as it seems, also the help of native speakers of Arabic.’ 80 One of the earliest Latin 
treatises on the use of the astrolabe is attributed to Gerbert of Aurillac, who later became 
Pope Sylvester II (930-1003). 81 It has already been mentioned that one of the earliest 
compilations made in Latin was the Sententie Astrolabii and that its third section dealing 
with the uses of the astrolabe was a literal translation of a treatise by Al-KhwarizmI. 

In the subsequent centuries, the science of the astrolabe spread to much of Europe 
where a large number of treatises were composed. Notable among them is A Treatise on 
the Astrolabe, also known as The Conclusions of the Astrolabie or Bread and Milk for 
Children, composed by Geoffrey Chaucer about 1393. Instead of the customary practice 
of writing scientific texts in Latin, Chaucer was the first to write such a text in English, 
for the sake of his son Lewis, whom he addresses thus at the beginning of the work: 

Little Lewis my son, I perceive that thou wouldst learn the Conclusions of 
the Astrolabe; wherefore I have given thee an instrument constructed for the 
latitude of Oxford, and propose to teach thee some of these conclusions. [...] 
This treatise, divided into five parts, I write for thee in English, just as 


For a fine analysis of these regional variations, see Gibbs & Saliba 1984, pp. 22-60. 
Kunitzsch 1998, p. 114. 
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Greeks, Arabians, Jews, and Romans were accustomed to write such things 
in their own tongue. I pray all to excuse my shortcomings; and thou, Lewis, 
shouldst thank me if I teach thee as much in English as most common 
treatises can do in Latin. 82 

Production of the astrolabe also spread to other European countries, gradually 
giving rise to regional variations as in the Islamic world. The earliest extant European 
astrolabe is known as the Carolingian astrolabe. It was produced in the late tenth century 
in Catalonia, in Spain. 83 Astrolabe production reached its highpoint in Renaissance 
Europe, where some of the artistically beautiful specimens were produced, notably in 
Prague by Erasmus Habermel, the instrument maker of Rudolph II, towards the end of 
the sixteenth century. 84 

The astrolabe was popular in Europe up to the seventeenth century until the 
invention of the telescope. But it left a permanent imprint in another respect. A large 
number of Arabic technical terms which reached Europe through the astrolabe still 
survive in all the European languages. Thus, for example, ‘zenith,’ ‘nadir’ and ‘azimuth’ 
are derived from the Arabic. 85 Several of the star names used in European languages are 
likewise directly taken from the Arabic astrolabes, such as ‘Altair’ (from al-Nasr al- 
Td’ir for a Aquilla), ‘Caph’ (from Kajf al-KhadTb for |3 Cassiopeiae), or ‘Algol’ (from 
Ra’s al-Ghul for (3 Persei) and so on. 

1.4. The Lahore Family of Astrolabe Makers 

The astrolabe may have been introduced into India in the eleventh century by Al- 
Blrunl who wrote extensively on this instrument. In the following centuries, scholars 
migrating from Central Asia to the court of the Sultans at Delhi brought astrolabes with 
them and employed them here. The manufacture of the astrolabe appears to have 
commenced in India in the second half of the fourteenth century under Sultan Flruz Shah 
Tughluq (r. 1351-1388). The STrat-i Flruz ShdhT, an anonymous chronicle of his rule 


This is a paraphrase in modern English of Chaucer’s Middle English, by Skeat, cf. Chaucer, pp. 
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composed in 1370, has a long account on the astrolabes manufactured under instructions 
from Flruz. 86 However, none of these astrolabes survive today. Flruz also sponsored the 
composition of manuals on the astrolabe both in Persian and Sanskrit. The Persian 
manual does not survive any more save in extracts in the STrat-i FTruz ShahT. The 
Sanskrit manual entitled Yantrarcija , which was composed by a Jaina monk Mahendra 
Suri in 1370, is extant and published. 87 

The earliest extant astrolabes in India pertain to the Mughal period. Among the 
Mughal emperors, Humayun (r. 1530-1556) was much interested in astronomy, 
astrology and astronomical instruments. 88 He is said to have ‘extra-ordinary excellence 
in the astrolabe, globe and other instruments of the observatory.’ Abu al-Fadl, minister 
and chief chronicler of Humayun’s son Akbar, speaks in glowing terms of Humayun’s 
interest in astronomy. At one place he refers to Humayun thus: ‘His Majesty, who in 
astrolabic investigations and studies in astronomical tables and observations was at the 
head of the enthroned ones of acute knowledge and who was a second Alexander....’ 89 
Elsewhere, employing an astrolabic metaphor, he calls Humayun ‘the alidade of the 
astrolabe of theory and practice.’ 90 Under Humayun’s patronage, manufacture of 
astrolabes and celestial globes commenced at Lahore. 91 

The master craftsman ( ustcid ) Allahdad of Lahore and his descendants of four 
generations dominated the production of astronomical instruments in Mughal India in 
the second half of the sixteenth century and in the seventeenth century. 92 Neither the 
names of any members of this Lahore family, nor the instruments produced by them are 
mentioned in the contemporary documents. The history of this family and of their work 


Sarma 2000. 

Mahendra Suri 

On his interest in astrology, see Orthmann 2008. 

Abu al-Fadl 1, p. 123. 

Abu al-Fadl 1, pp. pp. 283-284. 

Abu al-Fadl 1, p. 52, states that Mawlana Maqsud of Herat, who was at the court of Humayun, 
made astrolabes and globes which were much admired by people. But none of his instruments 
survived. 


92 


Sarma 1994d. 



Planispheric Astrolabe 


29 


is reconstructed entirely from the signatures of their dated instruments. The credit for 
discovering the family goes to Sayyid Sulayman Nadvi. 93 

There exist two astrolabes bearing the name of the patriarch Allahdad (fl. 1567). 
One of these also carries the year of manufacture as 975 Hijrl (AD 1567/58). This is in 
fact the earliest extant astrolabe produced in India. Allahdad’s son Tsa (fl. 1601-1604) 
is known through three astrolabes. Tsa had two sons, Qa’im Muhammad (fl. 1624-1635) 
and Muhammad Muqlm (fl. 1621-1659). Four astrolabes and four celestial globes signed 
by Qa’im Muhammad survive. Qa’im’s younger brother Muqlm and Qa’im’s son Diya’ 
al-Dln Muhammad (fl. 1637-1680) were very prolific instrument makers. While at least 
thirty-three astrolabes and one celestial globe crafted by Muhammad Muqlm are extant 
in different collections throughout the world, his nephew Diya’ al-Dln’s signature 
adorns thirty-four astrolabes and eighteen celestial globes. In comparison, Muqlm’s two 
sons, Hamid (fl. 1655-1691) and Jamal al-Dln (fl. 1666-1691) have a more modest 
output. Eleven astrolabes and three celestial globes by Hamid are extant, while Jamal 
al-Dln is known through just four surviving astrolabes. Besides these, there are several 
unsigned specimens which can be attributed to this family for stylistic reasons. 

Shaykh Allahdad Asturlabi HumayunI Lahurl 

fi. 1567 

Mulla Tsa 

^_ 77.160j-1604 _ 

Qa’im Muhammad Muhammad Muqlm 

fl. 1624-1635 fl. 1621-1659 


Diya’ al-Dln Muhammad Hamid Jamal al-Din 

fl. 1637-1680 fl. 1655-1691 fl. 1666-1691 

It is also necessary to stress that the instruments made by them are not mass 
products cast in the same mould. In fact, each instrument is a unique piece as regards 
the size, decorations, ornaments and configuration of the various technical elements. In 
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the medieval period there has been no other family anywhere, comparable to this one in 
the long continuous family tradition of instrument making, in the large number of 
instruments produced, in the artistic and technical excellence of production, or in the 
innovation in design. 

The standard northern astrolabes produced by the members of this family 
distinguish themselves by the high degree of precision in the engraved stereographic 
projections and by the pleasing floral traceries used to connect the star pointers on the 
rete, with a matching design on the kursT. The members of this family also show a 
marked predilection for unusual projections invented in Andalusia in the tenth and 
eleventh centuries, which they incorporated in some of their standard astrolabes. These 
will be discussed later. 

Obviously the Lahore family had a very discerning clientele among the Mughal 
nobility to appreciate these innovations. For these dignitaries the astrolabists fashioned 
highly ornate astrolabes of large dimensions, some inlaid with silver, others with gilded 
plates, yet others with unusual projections. 

In their signatures on the astrolabes and celestial globes made by them, the 
members of the family refer to themselves proudly as the descendants of Allahdad 
Lahurl AsturlabI HumayunT, ‘Allahdad of Lahore, astrolabe maker to the Emperor 
Humayun’. The only dated astrolabe by Allahdad, the patriarch of the family, was 
produced in 1567, i.e., eleven years after Humayun’s death, but that does not preclude 
the possibility of his producing astrolabes in Humayun’s lifetime for the use of the 
emperor. The two extant astrolabes by Allahdad (A001 and A002) are fairly large 
instruments in which the prime vertical, the oblique horizon, and the curves for equal 
hours as counted from the western and eastern horizons are inlaid with silver on all the 
latitude plates. Surely these astrolabes were not meant for common 
astrologers/astronomers, but for men of rank. 

Qa’im Muhammad is said to have begun the casting of celestial globes in one 
single hollow piece by tire perdue method. He made one such celestial globe in the 
eighteenth regnal year of Jahangir (1622) for Nawab Ttiqad Khan, brother of Nur Jahan 
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Begum, the consort of Jahangir. 94 He also fashioned a fabulous astrolabe in 1627 for 
Nawab Khwaja Abu al-Hasan, a high dignitary at the court of Jahangir. Just the rete of 
this astrolabe survives at Patna: in this unique rete the star pointers are joined not by the 
usual floral tracery but by a calligraphic design which mentions the year of production 
in Jahangir’s regnal years and in Hijrl years and the name of the dedicatee (A011). 

Diya’ al-Dln also fabricated unusual instruments for high nobility. In 1679, he 
made a celestial globe for Emperor Aurangzeb; here the outlines of the constellations 
figures are cut out in such way that, when the globe is lit from inside, they would appear 
as silhouettes. Star positions are marked with tiny holes so that they would sparkle when 
the globe is lit from inside. 95 In the following year he made a huge ZarqcilT universal 
astrolabe for Nawab Iftikhar Khan, the Fauzdar of Jaunpur (A091). 

Such royal patronage clearly promoted the production of very large astrolabes 
with lavish ornamentation and technical virtuosity. The astrolabes of this Lahore family 
are masterpieces of Mughal metal-craft and scientific instrumentation. In the astrolabes 
by Muqlm and Diya’ al-Dln which are now preserved in the Salar Jung Museum at 
Hyderabad and in Jai Sigh’s Observatory at Jaipur, the latitude plates look as if they 
were gilded or rubbed with gold dust. At my request, Mr. C. P. Unniyal, the chemist of 
the Salar Jung Museum, examined the Mughal astrolabes at his museum. He writes: 
‘The inner parts, which remained unexposed, clearly show remnants of surface gilding 
effect. This has been produced by smearing gold powder over the bronze or brass 
surface to enrich the surface looking like golden rather than true gilding.’ 96 

It is quite likely that this activity of producing highly ornate astrolabes in Mughal 
India influenced the revival of astrolabe making in Safavid Persia, in the seventeenth 
and eighteenth centuries. 97 

Around 2004, Brian Newbury made a metallographic analysis of eight Lahore 
astrolabes from the Adler Planetarium, Chicago, by applying a new non-destructive 
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technique of high-energy synchrotron x-ray analysis. 98 Since this technique can be 
applied only to two-dimensional flat objects, only the maters, retes and plates of the 
astrolabes were examined. 

The analysis revealed that some of these parts have a higher content of zinc than 
the brass produced by traditional methods. 99 The brass used for these parts (referred to 
as a + (3 alloy) must have been produced by co-melting copper and metallic zinc. The 
high percentage of zinc facilitates the fabrication of thin metal sheets from thicker ones 
by repeated hammering, but without frequent heating. Metallic zinc was produced in 
Zawar in Rajasthan from the thirteenth century onwards; these astrolabes provide the 
first datable evidence for brass production by direct alloying of copper and zinc, a 
process which was unknown in Europe until the nineteenth century. 

2. Components of the Astrolabe 

Now we describe the various components of the astrolabe and, while doing so, 
draw attention to the special characteristics of the Lahore astrolabes. The STrat-i Flruz 
ShahT, an anonymous chronicle composed at the court of Flruz Shah Tughluq in 1370 
states that the astrolabe consists of twelve components: ring ( halqa ), shackle ( c urwa ), 
rivet ( mismdr ), throne ( kursi ), mater ( umm ), rim (hajra), plates (sofa ill), rete (fankabut), 
alidade ( al-idada ), pin ( qutb ), sighting plates ( libna ) and horse-shaped wedge (faras ). 100 

2.1. The Suspension Apparatus 

The main component of the astrolabe is a heavy circular plate with a raised rim all 
around on one side. In the recess formed by the rim, the heavy plate carries a series of 
circular discs, just as the mother carries the child in her womb. Therefore, this heavy 
plate is called umm in Arabic and ‘mater’ in Latin and in English. For observation, the 
mater has to be suspended vertically and, to sight the desired heavenly body, it has to 


Cf. Newbury 2006. Two of the these are by c Isa (A005and A006) and the rest by, or attributable 
to, Diya’ al-Dln Muhammad (A059, A061, A077, A086, A096and A104). 

The results of the analysis are given in Table 2 (Newbury 2006, p. 210). They show that in these 8 
astrolabes, 4 maters are made of a +[3 alloy and 4 are not; 5 retes are made of a +fi alloy and 4 are 
not. In A096 and A104, some plates are made of a +(3 alloy, whereas in the rest of the six astrolabes, 
all the plates are made of this alloy. 
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be turned around the vertical axis. For this purpose, the mater requires a suitable 
suspension apparatus, consisting of a suspension bracket, a shackle and a ring. The 
suspension bracket, usually of a triangular shape, is attached to the top of the mater. 
Generally, the mater and the suspension bracket are cast together as one piece. In some 
early Islamic astrolabes, the throne verse (ayat al-kursT) from the Qur’an (Surah 2:255) 
is engraved on the suspension bracket, which reads: ‘His throne extends over the 
heavens and the earth’. Therefore, the suspension bracket is called kursT, or throne. To 
the top of the kursT is attached a shackle Qurwa) which has a shape like the upturned 
Roman character U, with a circular upper part and two straight legs. The ends of the 
legs or bases are firmly affixed to the top of the kursT by means of a rivet ( mistnar ). A 
ring ( halqa ) passes through the shackle. The astronomer pushes his thumb through the 
ring and lets the astrolabe hang freely. Sometimes, a silken cord ( c ilaqa ) is also attached 
to the ring. 

This suspensory apparatus allows the instrument to be suspended so that it remains 
perfectly vertical and can be swung in a circle about its axis, which is perpendicular to 
the local horizon. This ensures that the east-west line drawn on the back of the astrolabe 
and also on the plates remains parallel to the local horizon. In Lahore astrolabes, the 
shackle has invariably a trifoliate shape; this ensures that the ring remains always in the 
upper loop of the shackle. 



Figure At - Trifoliate shackle, openwork kursi, lobed profiles 
in an undated astrolabe by Allahdad (A002) (photo by S. R. Sarma) 

The kursT is relatively high and its two profiles are formed by a series of ogees and 


lobes with a trifoliate finial. 
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Figure A2 - Trifoliate finial, solid kursi with decorative engravings on the surface 
in an undated astrolabe by Muqlm (A036) (photo courtesy Dr Naseem Naqvi) 


The body of the kursi is generally cut a jour in an artistic floral pattern. Muqlm 
likes to fashion his kursTs with a series of bell-shaped flowers, or tulips, with two flared 
petals, one petal long and another short, in such a way that the edges of the petals form 
the profiles of the kursi. Sometimes, the surface on both sides is engraved with 
decorative lines. Occasionally, cartouches are incorporated in the middle of the kursTs, 
for writing the names of the owners. No other inscriptions are engraved on the kursTs. 


2.2. Limb 

The upraised rim on the mater is called hajra or limb. The surface of the rim is 
graduated for 360 degrees of the circle and numbered in a clockwise direction in Abjad 
notation, starting from the south point. The south point is situated at the top of the rim 
just below the throne. With regard to the points of the compass, it must be noted that the 
Arabs followed a convention that is quite opposite to that in modern maps. In Arabic 
maps, and also in astrolabes, the point at the top represents south and the point to the 
proper right is the east. 

In Lahore astrolabes, the degree scale consists of two concentric rings. The narrow 
inner ring is divided in single degrees of arc. In the wider outer ring, groups of 5° or 6° 
and numbered in Abjad notation. Numbering in 5s or 6s begins at the south point and 
proceeds clockwise. The numbering can be continuous from 5 or 6 up to 360; in some 
astrolabes, the numbering is done separately in each quadrant, starting from 5 or 6 and 
reaching clockwise up to 90. 
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2.3. Rete 

Of the plates stacked in the hollow space inside the rim, the uppermost one is 
called rete or spider ('ankabut). It is a perforated or openwork plate containing the 
ecliptic, the equator and the tropics of Capricorn and Cancer. Against the projection of 
these circles, there is a star map with pointers ( shaziya, plural shazdya) indicating the 
positions of some bright stars situated close to the ecliptic on the north and the south. 

The rete consists primarily of two rings, a peripheral ring which contains the circle 
of the Tropic of Capricorn and the zodiac or ecliptic ring placed inside off centre. The 
ecliptic ring is represented completely, but the upper portion of the outer ring is cut off, 
leaving open the two ends to the east and west of the ecliptic ring. These two rings are 
held together by an east-west bar and south-north bar, which carry the lines of the 
equinoctial colure and the solsitial colure respectively. For the sake of balance, so that 
the rete remains steady at any given position, the two bars are designed with counter 
changes. Other circles like the celestial equator and the Tropic of Cancer may be 
represented partially on segments of rings or not at all. To the north and south of the 
ecliptic ring, the positions of certain bright stars are marked and these points are joined 
to the mainframe by different forms of supports. Leaving out these rings and straight 
bars, the rest of the plate is cut off so that the markings on the plate lying beneath the 
rete can be read. 

In the ecliptic ring, the outer rim constitutes the circle of the ecliptic which is the 
apparent path of the sun through the year. The ring is divided into the twelve signs of 
the zodiac, and the names of the twelve signs ( al-Hamal, al-Thawr, al-Jctwza’, al- 
Saratan, al-Asad, al-Sunbula, al-MTzan, al-Aqrab, al-Qaws, al-Jadl, al-Dalw and al- 
Hut) are engraved on each division, starting from the vernal equinox (situated at the 
intersection of the equinoctial colure and the ecliptic circle in the east) and proceeding 
in an anticlockwise direction. Again each sign is divided into groups of 6 or 5 degrees. 
The outer rim is divided into single degrees. To the first point of Capricorn is attached 
a small pointer which aligns the ecliptic ring to the degree scale on the limb. This pointer 
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is called al-muri r’as al-Jadi or simply al-muri. This may be called in Capricorn index 
in English. 101 

A knob ( mudir ) is affixed at some point on the outer ring to rotate the rete to the 
desired position. By rotating the rete, one can see the stars rising above the eastern 
horizon, culminating on the meridian or setting below the western horizon. 

The manner in which the star pointers are shaped and joined to the main frame is 
determined by the artistic inclinations of the astrolabe maker, who exhibits his artistic 
skills in fashioning the throne and the rete. In the Mughal astrolabes the star pointers 
are joined by floral traceries. A common motif is a bell-shaped flower with two flared 
petals, the tip of the longer petal representing the star position. This motif occurs already 
in the undated astrolabe by Allahdad (A002) and is copied by his descendants in 
innumerable variations. These flower- or leaf-shaped star pointers and their tendrils are 
arranged in multiple varieties of traceries, but care is always taken to see that the tracery 
is almost symmetric on both sides of the meridian, so that the rete is evenly balanced in 
weight. The names of the stars are engraved on the leaves or flowers containing the star 
pointers. Since the Lahore astrolabists enjoy complex constructions, they fill the retes 
with dozens of stars, although few would have sufficed for actual observation. 

The star names are in Arabic. While engraving these names, the Lahore astrolabe 
makers do not quite adhere to the proper usage. Because of the limited space available 
for engraving, or even otherwise, the Arabic definite article al- is often omitted. The 
term ra ’s (head) is usually transcribed as rds; thus the prominent star Algol (|3 Persei) 
which occurs in almost every astrolabe is labelled as rds al-ghul instead of ra’s al-ghul. 
Epithets in masculine gender are added to feminine nouns; thus the stars a and |3 in the 
constellation Libra are labelled respectively as Kiffa Janiibi and Kiffa ShamdlT and not 
as Kiffa Janiibiya and Kiffa Shama c dliya with feminine epithets; likewise e Cancri is 
named Nadira SahdbT. Linally, Procyon carries the label Shi c rd al-Shami and not Shi c rd 
al-Sha c dmiya. However, in order to retain the peculiarity of the usage, the engravings 
are transliterated exactly, without making any attempt at assimilation or vocalization. 
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2.4. Plates 

Beneath the rete are housed a series of plates, also called tympans, discs or tablets 
(singular safiha; plural safcfili), which are specific to certain terrestrial latitudes. 102 
While the rete represents the stellar heavens, the plates represent the earth at different 
latitudes. Together, they simulate the stars above a particular terrestrial latitude at a 
given time. 

While the rete in the front and the alidade at the back must be free to rotate around 
the centre, the plates must stay firmly in position inside the rim of the mater. For this 
purpose, each plate is provided with a projecting tab, which fits into a slot cut into the 
thickness of the rim. This system is reversed in the astrolabes produced in India. In 
Indian astrolabes, the rim has the projecting tab at the north point which fits into the slot 
cut in the plates at the corresponding place. 

2.4.1. Latitude Plates 

The projection on the plates varies according to the terrestrial latitude of the place 
where the astrolabe is used. Therefore, several plates are made with projections suitable 
to different latitudes, so that the astrolabes can be used at different places, usually from 
Mecca to Samarqand. On these plates are drawn, as on the rete, concentric circles to 
represent the Tropic of Capricorn ( madar al-jadt), the tropical equator (, madar al-hamal 
wa al-nuzdn ) and the Tropic of Cancer ( madar al-saratdn ), and the vertical and 
horizontal diameters. The horizontal diameter represents the horizon at the equator. 
These circles and the lines are common to all the latitude plates. 

Then on each plate are traced, relative to its latitude, stereographic projections of 
the local or oblique horizon (ufq, or ufq al-mashriq wa al-maghrib ), equal altitude 
circles, azimuth arcs, lines for seasonal hours, lines for equal hours, and so on. The point 
where the horizontal diameter, the oblique horizon and the equator intersect in the east 
is designated as the east point ( nuqtat al-mashriq ) and the corresponding point on the 
west the west point ( nuqtat al-maghrib ). On astrolabes, these two points are labelled 
respectively as al-mashriq and al-maghrib. 
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On the plates, see Hartner 1968, 293-299; Morrison 2007, pp. 58-63; 67-94. 
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The equal altitude circles or almucantars ( al-da’ira al-muqantara ) are circles 
parallel to the local horizon drawn from the horizon up to the zenith (from Arabic samt 
al-rci’s, ‘the direction of the head’). The intervals at which these circles are drawn 
depends on the size of the astrolabe. On very large astrolabes, they are drawn for every 
degree; on smaller ones at intervals of 2°, 3°, 5° or 6°. Astrolabes are classified 
according to the number of altitude circles. Astrolabes with 90 circles drawn for every 
degree are called complete, perfect or solipartite ( tamm ), those with 45 circles at 
intervals of 2° are called bipartite ( nisft ), with 30 circles at intervals 3° tripartite 
(thulthi ), with 18 circles at intervals of 5° quinquepartite ( khumst ), and with 15 circles 
at intervals of 6° sexpartite ( sudst). m The altitude circles are numbered on both sides 
of the meridian, so that it becomes easy to read them when the sun or the star is on the 
eastern or in the western horizon. 

In a few astrolabe plates twilight or crepuscular arcs are drawn at 18° below the 
oblique horizon to help in determining Islamic prayer times. 

Equal azimuth circles (from al-sumiit, plural of samt, ‘direction’) are the great 
circles passing through the zenith and the nadir; when projected on the astrolabe plate, 
they radiate from the zenith at appropriate intervals depending on the size of the 
astrolabe. On some plates, these are drawn above the local horizon, on some below the 
local horizon, and on others both above and below the horizon. These are also drawn at 
appropriate intervals depending on the size of the astrolabe. These are numbered from 
the east and west points up to the north and south points. From the observer’s point of 
view, the altitude circles and the azimuth arcs are mutually perpendicular and the grid 
formed by them can be used to define the position of a star. 

Lines for the seasonal and equal hours are drawn below the local horizon, in the 
space between the two tropics. Seasonal or unequal hours ( al-sa c cit al-zamaniya) are 
the twelfth parts of day or of the night and vary from season to season. In the Middle 
Ages time was reckoned, in the daily life and in religious rituals, in these seasonal hours 
both in the Islamic world and in Christian Europe. These are counted from the sunset at 
night and from the sunrise in the day; in the Islamic world the day (i.e. the combined 
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unit of day and night) is counted from the sunset. The lines for the seasonal hours are 
drawn by dividing the arcs of the two tropics and the arc of the equator lying below the 
oblique horizon into 12 equal parts and by joining the corresponding points in the three 
arcs. These are numbered from the western horizon to the eastern horizon from 1 to 12 
and serve for counting the hours both at night and in the day. 

Equal hours ( al-sd c dt al-i c tidaJ) are the twenty-fourth parts of the day and night 
and were used for astronomical purposes. These are constructed by dividing the 
complete circles of the two tropics and of the equator into 24 equal parts, starting from 
the point of intersection with the western horizon, and by joining the corresponding 
points in the three circles. Occasionally the equal hour lines are drawn from the western 
as well as from the eastern horizon. The lines of the unequal hours and the lines of the 
equal hours intersect at the equator. Generally the lines of the equal hours are drawn as 
dotted lines to distinguish them from the lines of unequal hours. 

In the space between the oblique horizon and the lower part of the Tropic of 
Cancer are engraved, on either side of the vertical diameter, the latitude ( al-ard '.) for 
which the plate is calibrated and the maximum duration of the daylight hours (al-sd ‘at) 
at that latitude. These values are also recorded in Abjad notation. However, on several 
Lahore astrolabes, care is not taken in recording the correct values of the daylight 
hours. 104 

In about a dozen astrolabes by Qa’im Muhammad, Muqlm and Diya al-Dln, lines 
for ghatis of 24 minutes are also drawn in addition to the lines for equal and unequal 
hours. Ghatis are the traditional units of time in India and the Muslim rulers and 
common citizens of India adopted them for their secular activities. These are equal units; 
two and a half ghatis make one equal hour. Therefore on some large astrolabes, the 
lower half of certain plates is cluttered with lines for unequal hours, equal hours and 
ghatis. Usually these lines are drawn on the plates for the latitudes of the three Mughal 


Sometimes just the hours are engraved without the minutes; many times the recorded values of 
hours and minutes are not correct. Such cases occur often in astrolabes made by Muqlm, e.g., 
A023, A024, A026, A029, A031 and so on. Diya’ al-Dln’s astrolabes are generally free of this 
defect; the only cases noticed are in A095, A099, A100 and A101 which are not signed by Diya’ 
al-Dln, but are attributed to him. Hamid’s astrolabes are also free of this defect; in fact, he mentions 
the maximum duration in hours, minutes and seconds. Of astrolabes by Jamal al-Dln, information 
is available only of A121; here the maximum duration is mentioned only in hours. 
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Imperial cities, namely Agra at 27°, Delhi at 29° and Lahore at 32°, but sometimes, 
other plates are also engraved with such lines (for example, in A051 and A096). 
Moreover, in the middle of some plates, the duration of the longest day is also expressed 
in ghatis (spelt there as kariha). 105 Strangely in almost all cases, the ghatT values do not 
match with the values in hours. This is inexplicable because hours and ghatis are in a 
simple ratio of 60 : 24 or 5 :2. 106 



Figure A3 - Plate for 32° in astrolabe A014 by Qa’im Muhammad (photo S. R. Sarma). 


In Fig. A3 above, the ghatT lines are dotted;and numbered in Abjad from the 
western horizon, from 1 to 35, below the circle of equator. Plain lines are for seasonal 
hours; these are numbered in common Arabic/Persian numerals, from 1 to 12, close to 
the periphery. In the middle of the plate is written al-ard 32 and kariha 35 (latitude 32, 
ghatis 35). In other astrolabes, the duration of the longest day at latitude 32° is given 
consistently as 14;8 hours; this is equivalent to 35;20 ghatis and not just 35 ghatis. 


105 These astrolabes are A014, A015, A051, A064, A067, A072, A096, A104 and A112. 

106 Equally inexplicable is that in Sanskrit astrolabes also, as will be shown in section C, the ghatT 
values and the values in hours for the maximum duration of the daylight rarely match. 
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2.4.2. Plate of ecliptic coordinates 

Besides the plates designed for specific terrestrial latitudes, the Lahore astrolabes 
invariably contain a plate the two sides of which are designated respectively as safxhat 
xnxzan al-ankabut (tablet of the ecliptic coordinates) and safxha al-afciqiya (plate of 
horizons). Both occur for the first time in al-Khujandl’s astrolabe of 984. 

The plate of ecliptic coordinates is basically a plate made for the arctic circle at 
the latitude of 90° diminished by the obliquity of ecliptic. Al-Khujandl determined the 
obliquity as 23;33°. Accordingly, he calibrated the plate for the latitude of 66;27°. The 
Lahore astrolabe makers use the approximate value of 23; 30° for the obliquity and 
design the plates for latitude 66;30°. At this latitude, the ecliptic coincides with the 
horizon and the ecliptic pole with the zenith. The altitude circles run parallel to the 
ecliptic and azimuth arcs radiate from the zenith, dividing the ecliptic circle 
perpendicularly at regular intervals. 

Thus, the astrolabic markings on this plate correspond to an ecliptic coordinate 
system. When the rete is placed on this plate, the ecliptic latitudes and longitudes of the 
stars represented on the rete can be read directly from the altitude circles and azimuth 
arcs respectively. Therefore, this plate is called safxhat mizan al- axikabut, ‘the plate of 
the balance or measure of the rete’. This plate can be used for converting the coordinates 
from the ecliptic system to the equatorial system and vice versa. 

2.4.3. Plate of horizons 

The reverse side of the plate of ecliptic coordinates is designed as the plate of 
horizons ( safiha al-afaqiya). It was originally invented by Habash al-Hasib at Baghdad 
in the ninth century. On this plate are engraved horizons ( nfq, plural afciq) for several 
latitudes, many more than those which are available on the other plates. These horizons 
are useful in solving problems relating to sunrise and sunset, the length of the day and 
the rising times of stars without requiring a separate plate for each latitude. If complete 
horizons for all degrees are engraved, the plate would be cluttered. Therefore, half 
horizons for latitudes up to 66°, at convenient intervals, are arranged in four sets in the 
four quadrants of the plate. The latitude for each horizon is marked where it begins near 
the circumference and where it ends near one of the diameters. Along the four radii are 
drawn graduated declinations scales, between the equator and the tropics, and the last 
cells of these scales are marked with the value of the maximum declination or the 
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obliquity of the ecliptic. The scales to the south of the ecliptic carry the label mayl kullT 
janubx (maximum declination south) and those to the north the label mayl kullT shamcilT 
(maximum declination north). 

For making use of any of the horizons drawn in one of the four quadrants, the plate 
should be so placed inside the astrolabe that the east point of the horizon coincides with 
the east point of the astrolabes. Therefore, notches have to be cut at the four points of 
the compass on the plate, so that the plug affixed inside the rim at the north point fits 
into each of the four notches on the plate. But these plates in the Lahore astrolabes rarely 
have four notches; they have just one notch at the north point. Thus these plates merely 
serve didactic purposes. 

In the astrolabes produced in the Maghreb, the half-horizons are arranged on the 
plate, not in four sets, but in eight sets. The horizon plate in the undated astrolabe by 
Allahdad (A002) is designed in this manner (see Figure A002.4). The horizon plates in 
all other Lahore astrolabes carry half-horizons in four sets. 

2.4.4. Plates with astrological houses 

A very small number of astrolabes, in particular those with zawraqx horizons on 
the rete, are equipped with plates on which the astrological houses are marked. The lines 
that divide the houses pass through the point of intersection of the oblique horizon and 
the meridian. 107 On some of these plates the houses are numbered with ordinals (starting 
at the eastern horizon and proceeding counterclockwise): tali', tham, thdlith, rdbi c , 
khamis, sadis, sabi c , thdmin, tdsi c , c dshir, hadi c ashar and tham c ashar. 

2.4.5. Double Projection for latitudes 0° and 90° 

On one of the plates in his astrolabe, al-Khujandl draws, for the first time, 
projections for latitudes 0° (equator) and 90° (north pole). The horizon at the equator is 
represented by the horizontal diameter of the plate. The zenith and nadir lie on the circle 
of equator. The altitude circles parallel the horizon are drawn as arcs of the circle. As 
they go higher, they become full circles around the zenith. Azimuth circles are drawn 
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as arcs radiating from the zenith. This plate is useful for solving problems related to 
rising times. 

The lower half of the plate carries the projections for latitude 90° (North Pole). 
Here the horizon coincides with the equator; the altitude circles merge with the 
declination circles and the azimuth circles with the hour lines. 108 

Because of its didactic value, this double projection of latitudes 0° and 90° is 
emulated in many Lahore astrolabes, starting from the astrolabe of 1604 by Tsa (A006). 
This plate should actually have notches at the north and south points so that both halves 
can be made use of, but the plates in the Lahore astrolabes have just one notch at the 
north point like the rest of the plates. 

The Lahore astrolabes exhibit double projections of other pairs of latitudes also 
such as latitudes 18° and 12° and so on. In such double projections, the altitude circles 
of one latitude are ingeniously extended as the latitude circles of the second latitude, 
creating an interesting pattern like the Roman letter S. 

There are also plates with triple projections. A frequently represented combination 
is for latitude 0° in the upper half and for latitudes 12° and 90° in the lower half. This 
projection also appears for the first time in the astrolabe attributed to Tsa (A008). These 
plates display the virtuosity of the engraver. 


Morrison 2007, Fig. 4-10, p. 65: ‘The plate for equator is useful for solving problems common in 
the study of the history of astronomy involving rising times (i.e., elapsed time for a specific number 
of ecliptic degrees to rise). The horizon at the equator is called “sphaera recta”. The horizon at 
other latitudes is called “ascensio recta” or “right ascension”. The astrolabe was commonly used 
to solve these problems before the development of spherical trigonometry. 

‘The plate for the North Pole shows declination directly. At the North Pole the horizon is the 
equator and declinations of anything on the rete can be read directly from this plate. Negative 
declinations cannot actually be seen from the North Pole but [on] the plate divisions extend up to 
the Tropic of Capricorn. The azimuth arcs correspond to hour angles of the sun or a star. If the rete 
is set to 0 hr sidereal time, the azimuth arcs correspond to the right ascension of any point on the 
rete. Another use of the plate for the North Pole is to locate planets or other objects not included 
on the rete.’ 



44 


Indo-Persian Astrolabes by the Lahore Family 



Figure A4 - Double projection of latitudes 0° and 90° on the left; 
triple projection of latitudes 0°, 12° and 90° on the right; astrolabe attributable to isa (A008). 


2.5. Geographical Gazetteer 

The inner side of the astrolabe may contain, like the two sides of the latitude 
plates, projections for one more latitude or a geographical gazetteer with terrestrial 
coordinates for certain localities. The geographical gazetteer is not really essential for 
using the astrolabe; it is added just as a memorandum. One can also consult a manuscript 
for the information provided by the gazetteer on the astrolabe. But presumably, the 
astronomers and astrologers desired that the astrolabes contain all the necessary 
astronomical, astrological and geographical information at one place, as in the smart 
phones today. 

The earliest astrolabe to have a gazetteer is one made by Nastulus around 927; 
of this astrolabe only the mater survives with a small gazetteer engraved on the front 
and trigonometric quadrants on the back. 109 


2.5.1. Parameters in the Gazetteers 

The gazetteers in Islamic astrolabes usually provide five parameters: (i) longitude 
(till), (ii) latitude Card), (iii) inhirdf, (iv) jihat and (v) masdfat. The longitudes are 
measured from the Fortunate Islands (al-Jaza’ir al-Khalidat ) in the Atlantic, roughly 
35° west of Greenwich. The latitudes are well known, they are measured from the 
equator up to the north pole or up to the south pole. In his path-breaking Description of 
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the Persian Astrolabe constructed for Shah Husain Safavi, William Morley explains the 
last three parameters thus: 

The Inhiraf is an arc of the horizon, intercepted between the meridian 
of any place and a vertical circle passing through the zenith of such 
place and that of Makkah, such circle being called the Azimuth of 
Kiblah; and it is equal to the angle at the zenith of such place, formed 
by the said meridian and vertical circle, which is measured by the 
forementioned arc. This angle is the Angulus positionis of our older 
geographers. The Masafat is the distance in a straight line, as the crow 
flies, between any place and Makkah, i.e., it is the arc of the great circle 
intercepted between the zenith of such place and that of Makkah in the 
nearest direction; the distance is computed in Fasangs, Miles, or 
Barids, posts (Veredus). The Jihat is the direction of the Azimuth 
of the Kiblah with reference to any place and the four cardinal points; 
and it denotes the quarter of the horizon of such place in which Makkah 
is situated. It is obvious if the Inhiraf, the Masafat, and the Jihat, are 
known at any place, the position of Makkah, with regard to such place, 
is completely defined. If the place be of the same latitude as Makkah, 
there is no Inhiraf; of the same longitude, the Inhraf is 90°: in either 
case, the Masafat and Jihat are sufficient to determine the position of 
Makkah. 110 

Indo-Persian astrolabes carry a geographical gazetteer on the inner side of the 
mater and not projections for a latitude. Allahdad, in the very first extant astrolabe of 
1567 (A001), set out to provide the longitude, latitude and inhiraf, and drew five 
columns on the inner side of the mater for the names of the localities ( al-bilad ), 
longitude ( al-tul ), latitude ( al-ard ), orientation towards Mecca ( inhiraf) and the 
duration of the longest day ( al-sdbdt ), but left, for no discernable reason, the last two 
columns blank. Surely he must have had at his disposal some zfj with all these 
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parameters from which he had copied the names, longitudes and latitudes, but not the 
other two items. 

He drew the same five columns in his undated astrolabe (A002), but the cell for 
the inhiraf is often blank; sometimes it is filled by the maker, other times by a later hand 
in a smaller and scratchy script. Many cells of the longest days are also not filled, 
especially for places in the Indian subcontinent. In A003, which can attributed to 
Allahdad, the gazetteer provides the latitude ( al-ard ), co-latitude ( tamam al-ard ), and 
longitude ( al-tul ) in this order. This is perhaps the only astrolabe to list co-latitudes (90- 
qp), which can easily be calculated from the latitudes. In A004, which too can be 
attributed to Allahdad, the following data is planned to be provided: name of the locality 
(. al-bilad ), longitude (cil-tul), latitude (al- ard), inhiraf (al-inhiraf) and the duration of 
the longest day ( al-sd c dt ), but the cells corresponding to the last two items are left blank 
as in the astrolabe of 1567. This is one of the reasons for attributing this astrolabe to 
Allahdad. 

His descendants Tsa, Qa’im Muhammad, Muqlm and Diya’ al-Dln give only the 
longitudes and latitudes. In A093 which is attributable to Diya’ al-Dln, the longest day 
appears once again along with the longitude and latitude. 

Hamid tries to make up for the omission of his ancestors and provides longitudes, 
latitudes, inhiraf (which he calls qibla saint) and jihat in (A113, A114, A115, A116) of 
his eleven signed astrolabes and also in A119 which is attributable to him. 

2.5.2. Sources of the Gazetteers 

Obviously these gazetteers were derived from some Arabic or Persian 
astronomical tables (zTj) and similar texts. One of the important records of such 
geographical information in the Mughal period is the A ’Tn-i Akbarl, compiled by Abu 
al-Fadl at the court of Akbar. It contains the longitudes and latitudes of some 656 
localities arranged according to the climates. 111 1 compared the gazetteer on the astrolabe 
of 1074/1663-64 by Diya’ al-Dln (A084) with the data in the A ’Tn-i Akbarl, but did not 


Abu al-Fadl 3, pp. 50-116. This gazetteer is rearranged alphabetically in Kennedy 1987a, pp. 569- 
580. 
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find much correspondence between the two gazetteers. 112 Diya’ al-Dln arranges three of 
his gazetteers according to the regions, starting from Maghreb in the west and reaching 
up to India in the east (A062, A072, A093; see especially A072). These are derived from 
Ulugh Beg’s geographical tables. 113 Otherwise, we do not know of any other sources 
used in these gazetteers. However, whichever sources they may have used, the astrolabe 
makers do not seem to have gathered the data with some consistency from their sources, 
so much so the geometrical coordinates given for a city by the same astrolabe maker 
differ from one astrolabe to another. 

For example, in Diya’ al-Dln’s astrolabes, Ajmer in Rajasthan, an important centre 
of Muslim pilgrimage in the Mughal period (and even now) is placed consistently at 
longitude 111;5° in all the astrolabes, but latitude varies from 24;0° to 25;0° to 26;0°. 
In the case of Ahmedabad, again an important city in Mughal India, the longitude has 
the values of 103;40°, 108;0° and 108;40° and the latitude 23; 15°, 23;55° and 28;55°. 
These variations can be explained away by the fact that the forms of Abjad numbers 
look almost alike without the diacritical points. But no such explanation justifies the 
variation in the case of Isfahan; here the longitudes recorded are 82;40°, 85;0°, 86;40° 
and 87;40. The latitudes are more consistent: often 32;25°, but a few times 34;25°. This 
is so in the case of the astrolabes by the other members of the family as well. The only 
cities to have consistently uniform values are Mecca (long. 77;10° and lat. 21;40°), 
Medina (long. 75;20° and lat. 25;0°), and Lahore (long. 109;20° and lat. 31;50°). 

2.5.3. Localities listed in the Gazetteers 

While these astrolabe gazetteers seek to cover the entire area of the Islamic world, 
with the majority of localities enumerated being from the Greater Iran, the geographical 
information on the eastern and southern parts of the Indian subcontinent is very meagre. 
The localities usually mentioned in the east are Benares, Jaunpur and Dhaka Bangalah, 
i.e., Dhaka in modern Bangladesh. The southern localities mentioned are Daulatabad, 
Golconda (i.e., modern Hyderabad) and Bijapur. This scanty information is particularly 
surprising in view of the fact that the Mughal Empire extended quite far into the east 


112 Sarma 2003, pp. 43-47. 

113 Sedillot 1853, pp. 257-271. 



Indo-Persian Astrolabes by the Lahore Family 


and into the south. Geographical parameters of a large number of Indian localities are 
compiled in Sanskrit geographical tables, 114 but the Lahore astrolabe makers do not 
seem to have consulted these sources. 

Naturally Agra, Delhi and Lahore, the three Mughal Imperial cities, receive 
prominence in the Lahore astrolabes. As mentioned already, in many astrolabes there 
is one plate, one side of which is designed for Lahore at latitude 32° and the other side 
either for Agra at 27° or for Delhi at 29°. Likewise, as will be show below, on the 
back of the Lahore astrolabes, there are often curves for the meridian altitude of the 
sun at the latitudes 21°, 29° and 32°. In the astrolabe gazetteers, the three cities are 
invariably mentioned. Agra is referred to as Akrah, Akbarabad, Akbarabad Dar al- 
Khilafat, or Akbarabad Dar al-Mulk Hind; Delhi as Hadrat DihlT, Shahjahanabad, 
Hadrat Shahjahanabad, or Shahjahanabad Dar al-Mulk Hind; and Lahur as Lahawar, 
or Lahur Dar al-Saltanat. 115 

One locality deserves special mention. Most of the astrolabe gazetteers mention 
‘Sarandlb’ (also spelt ‘Sarandlb’), which is the Arabic name for Sri Lanka, 116 with the 
longitude 130° and latitude 10°. While the latitude of 10° is a reasonable approximation 
for the northern tip of the island, the longitude of 130° places the island far in the East 
on the same meridian as Dhaka. 11 ' This is inexplicable because the exact location of the 
island must have been well known to the Arab sailors. 

2.5.4. Arrangement of the Gazetteers 

Now some remarks are in order about how the geographical material is organized 
in the astrolabe gazetteers. Many gazetteers commence from the holy city of Mecca, or 
from Qairawan (Kairouan in modern Tunisia) and proceed in the order of increasing 


114 Pingree 1996. 

115 I must not forget to add that the city of Aligarh, where my wife and I spent most of our professional 
careers and where our son was born and grew up, is mentioned in almost all the gazetteers as ‘Kul 
[wa] Jalall’. Kul (pronounced Kol) was an old name of Aligarh, often listed with Jalall which lies 
some 20 km to the east. 

116 The Arabic name Sarandlb , which gave rise to the felicitous term ‘serendipity’ in English, has a 
close phonetic affinity to the Sanskrit Sarana-dvlpa, ‘the island of shelter’, for Sri Lanka offered 
shelter to the ships tossed about by the fierce monsoon winds. However, the expression is not 
attested in any Sanskrit source. 

117 Even Abu al-Fadl 3, p. 57, has the same longitude of 130°, but the latitude there is 12°. 
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longitudes. Several astrolabes by Qa’im Muhammad, Muhammad Muqlm and Diya’ al- 
Dln have gazetteers organized according to climates. Classical geography divides the 
inhabited portion of the northern hemisphere into seven stripes called climes or climates 
(Arabic iqlim, plural aqdlim ) parallel to the equator so that the maximum daylight at the 
middle of each climate is half an hour longer than that in the preceding climate. But 
these gazetteers start from the equator (i.e., below the first climate) and go beyond the 
seventh climate. In the astrolabe of 1045/1635-36 by Qa’im (A013), he gazetteer is 
arranged according to climates, but commences with the second climate so that Mecca 
is at the beginning of the enumeration; thereafter come the first, third, fourth, fifth, sixth 
and seventh climates. The same is done in the astrolabe of 1031/1621-22 which is 
attributable to Qa’im Muhammad (AO 14). 

A third variety of arrangement is by regions, from the Maghreb in the west up to 
Hind (India south of Indus) in the east. Such arrangement occurs only in three astrolabes 
by Diya’ al-DIn (A062, A072 and A093). 

Incidentally these arrangements by climates or regions appears to be peculiar to 
the Lahore astrolabes only. 118 

2.5.5. Style of Presentation 

Aside from the variation in the arrangement of the localities, the gazetteers exhibit 
also varying styles of presentation, because the large area of the inner surface of the 
mater allows all kinds of stylistic experimentation. While the rows remain circular, the 
columns are sometimes curved, all slanting in a single direction and sometimes zigzag. 
The orientation of the letters also varies; in some gazetteers the upper part of the letters 
is oriented towards the centre and sometimes towards the outer circumference, and 
sometimes both in different annuli. In some gazetteers, each piece of data is enclosed in 
cartouches, the designs of which vary from each circle. Thus the Lahore astrolabe 
makers invested much technical and artistic efforts to make the gazetteers real objects 
of art. 


I checked the catalogues Pingree 2009, Gibbs & Saliba 1984, and King 1999b, but do not find such 
arrangements in any non-Indian astrolabe. 
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Figure A5 - Different styles of gazetteers (details of gazetteers from A014, A016, A051 and, A093) 

(all photos by S. R. Sarma) 
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2.6. Back of the Astrolabe 119 

The back of the astrolabe (zalir al-asturlab ) is divided by the vertical and 
horizontal diameters into four quadrants which contain much trigonometric, geometric 
and astrological data. The rim of the two upper quadrants carries two altitude scales on 
which the altitudes of the heavenly bodies are measured by means of the alidade. Like 
the limb in the front, the altitude scales on the back also consist of two bands. The narrow 
inner band is graduated in single degrees. The broader outer band is divided in groups 
of 5° or 6°, exactly as in the front. But here these groups are numbered from 5 or 6 up 
to 90, starting at the east and west points and reaching the south point. 

2.6.1. Trigonometric Quadrant on the Upper Left 120 

The upper left quadrant carries a sexagesimal trigonometric graph with equally 
spaced horizontal lines and vertical lines. In some astrolabes the vertical radius is 
divided into 60 equal parts, and from each point of division are drawn lines parallel to 
the horizontal radius up to the circumference. In others, both radii are divided in this 
manner and horizontal and vertical lines are drawn from each point of division. For the 
sake of clarity, every third or fifth line is highlighted with dots. The angle of the altitude 
is measured by the alidade on the altitude scale. The portion of the vertical radius 
intercepted by the horizontal line from the angle is the sine of the angle. Likewise, the 
portion of the horizontal radius intercepted by the vertical line from the angle is the 
cosine of the angle. Smaller astrolabes have 30 horizontal lines and 30 vertical lines. 

2.6.2.Solar Quadrant on the Upper Right 121 

The upper right quadrant is designed as a solar quadrant which is a kind of yearly 
calendar. Here the horizontal and vertical radii are divided into six equal divisions. On 
these divisions are written the names of the signs or their serial numbers in the following 
manner. Along the vertical radius, from the centre up to the circumference, are written 
the names of Cancer (3), Leo (4), Virgo (5), Libra (6), Scorpio (7) and Sagittarius (8), 


119 See especially Morrison 2007, pp. 109-142 with a wealth of diagrams explaining how to draw the 
various projections. 

120 Morrison 2007, pp. 126-132. 

Morrison 2007, pp. 134-143. 
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i.e., from summer solstice to winter solstice. Along the horizontal radius are written, 
from the circumference up to the centre, the names of Capricorn (9), Aquarius (10), 
Pisces (11), Aries (0), Taurus (1) and Gemini (2), i.e. from winter solstice to summer 
solstice. From the points of division of the two radii, quarter circles are drawn, i.e., for 
every 30° of solar longitude. These are the arcs of declination. Solar quadrant shows 
the sun’s declination for each sign of the zodiac. In larger astrolabes, arcs are drawn at 
smaller intervals, usually for every 10° of solar longitude, occasionally also for 6°. 122 
On this solar quadrant, curves showing the sun’s midday altitude (khatt nisf al-nahar) 
for each day of the year at selected latitudes are traced. 123 These curves show the relation 
between the sun’s right ascension and the meridian altitude. Tsa introduced these curves 
in the Lahore astrolabes by drawing a curve for the latitude of Lahore (32°). which is 
the seat of his family. His son Muhammad Muqlm usually draws two curves for 29° and 
32° which are the latitudes of the two Mughal imperial cities Agra and Lahore; his 
nephew Diya’ al-Dln Muhammad followed this practice on some of his astrolabes. But 
after Shah Jahan shifted the Mughal capital from Agra to Delhi, Diya’ al-Dln began to 
add a third graph for the latitude of Delhi at 29°. Sometimes, he also drew more curves. 
In A096, which is attributable to Diya’ al-Dln, there are curves for as many as nine 
cities. 

In a few astrolabes, lines showing the beginning and the end of the afternoon 
prayer c asr are drawn in this quadrant. In a few other astrolabes, lines for a universal 
horary quadrant are drawn. 

2.6.3. Shadow Squares and Cotangent Scales 124 

In the lower half, immediately below the horizontal diameter are engraved two 
shadow squares. 125 In Islamic astrolabes, the square to the left of the meridian is drawn 
for the shadows thrown by a gnomon of 7 feet (Arabic qadam, plural aqdam ) and the 
horizontal and vertical scales are divided into 7 parts each. The vertical scale is labelled 


122 These arcs are equidistant, while in Safavid astrolabes these are drawn stereographically. 

123 Cf. Kaye 1918, p. 22; Frank & Meyerhof 1925, pp. 14-15; Gunther 1932, vol. I, p. 184; Morrison 
2007, pp. 136-137. 

124 Morrison 2007, pp. 114-116, 132-133. 

See Morrison 2007, pp. 114-116. 
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as zill aqdam mcfkus (umbra versa, or reverse shadow, in feet), i.e. shadow thrown by a 
horizontal gnomon on a vertical plane. The horizontal scale is labelled as zill aqdcim 
mustawT (umbra recta, or direct shadow, in feet), i.e. shadow thrown by a vertical 
gnomon on a horizontal plane. 

The square to the right of the meridian is drawn for the shadows thrown by a 
gnomon of 12 digits or fingers (Arabic ( asba c , plural asdbi') and the horizontal and 
vertical scales are divided into 12 parts each. The vertical scale is labelled as zill asdbi c 
(umbra versa, or reverse shadow, in digits), i.e. shadow thrown by a horizontal gnomon 
on a vertical plane. The horizontal scale is labelled as zill asdbf mustawT (umbra recta, 
or direct shadow, in digits), i.e. shadow thrown by a vertical gnomon on a horizontal 
plane. In some astrolabes, each division in the scales for 12 digits is further divided into 
5 parts, so that the scale contains 60 parts. These scales are labelled as zill sittaym 
mustawT and zill sittaym ma c kus . 126 

The divisions on the horizontal scales are numbered from the centre onwards and 
those on the vertical scales are numbered from the top downwards. The relation of a 
division on the horizontal scale to the whole length of the gnomon corresponds to the 
cotangent and the relation of a division on the vertical scale to the whole length of the 
gnomon corresponds to the tangent. These shadow squares are useful in land survey for 
determining the heights or depths of objects and for calculating distances. 

The horizontal scales on the two shadow squares are projected on the rim of the 
lower half to create there two cotangent scales for the bases 7 and 12 respectively. 127 
The divisions are subdivided on an inner band. Muqlm labels them usually as zill aqdam 
and zill asdbi c respectively. Diya al-Dln labels them in some of his astrolabes as zill 
aqdam mabsut and zill asdbi' mabsTit (e.g., A062, A066 etc). 


See A030, A067, A072 and A092. Dr Francois Charette informs me that this sexagesimal scale 
occurs in several middle eastern astrolabes, e.g. an astrolabe dated 790 AH by Ja c far b Umar b 
Dawlatshah (Adler Planetarium, Chicago), cf. Pingree 2009, p. 43; an astrolabe dated 830 AH and 
most probably dedicated to Ulugh Beg (Copenhagen, Davids Samling), cf. King 2005, pp. 761- 
763; an astrolabe dated 929 AH by al-Jilanl (National Maritime Museum, Greenwich). But in these 
astrolabes the sexagesimal scale does not carry a label. 

Hartner 1968a, p. 302, figure 850. 


127 
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The Lahore astrolabes do not strictly adhere to the arrangement of scales divided 
in 7 feet on the left and the scales divided in 12 digits on the right; they often reverse 
the order. 

2.6.4. Astrological Tables 

In the space inside the shadow squares and in the space between the shadow 
squares and the cotangent tables, several astrological tables are engraved on the Lahore 
astrolabes. 128 The tables engraved on the Lahore astrolabes are broadly of six types. 

2.6.4.I. Correspondence between the Zodiac Signs and the Lunar Mansions 

In two adjacent semi-circular rows the names of the 12 zodiac signs and those of 
28 lunar mansions are written so that one can see which lunar mansions correspond to 
which zodiac sign. This table occurs on all Lahore astrolabes. Small astrolabes carry 
just this one and no other astrological table. 



Figure A6 - Zodiac signs and lunar mansions on the back of the astrolabe A080 by Diya’ al-Din 

Muhammad (photo by S. R. Sarma) 


2.6.4.2. Limits or Terms of the Signs 

In this system, each zodiac sign has five intervals called hudud (‘limit’ or ‘term’) 
of varying lengths which are assigned to the five planets other than the sun and the 
moon. However, the sequence of the planets and intervals assigned to them vary for 


128 


On astrological tables on the back of astrolabes, see Kaye 1918, pp. 119-126: Appendix B, 
Astrological Tables; Khareghat 1950, pp. 10-23; Ackermann 2005. 
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each sign. 129 There are said to be several systems, but the one used frequently is derived 
from Egypt, hence designated as jadwal hudud misriyan. 

The intervals assigned to each planet are shown in two ways. In one the exact 
amount of each interval are shown in degrees of arc as in the following table on the back 


of an astrolabe dated 1045/1635-36 by Qa’im Muhammad (A013). 
Table A1 Limits of the Signs 


Aries 

Jupiter 

6 

Venus 

6 

Mercury 

8 

Mars 

5 

Saturn 

5 

Taurus 

Venus 

8 

Mercury 

6 

Jupiter 

8 

Saturn 

5 

Mars 

3 

Gemini 

Mercury 

6 

Jupiter 

6 

Venus 

5 

Mercury 

7 

Saturn 

6 

Cancer 

Mars 

7 

Venus 

6 

Mercury 

6 

Jupiter 

7 

Saturn 

4 

Leo 

Jupiter 

6 

Venus 

5 

Saturn 

7 

Mercury 

6 

Mars 

6 

Virgo 

Mercury 

7 

Venus 

10 

Jupiter 

4 

Mars 

7 

Saturn 

2 

Libra 

Saturn 

6 

Mercury 

8 

Jupiter 

7 

Venus 

7 

Mars 

2 

Scorpio 

Mars 

7 

Venus 

4 

Mercury 

8 

Jupiter 

5 

Saturn 

6 

Sagittarius 

Jupiter 

12 

Venus 

5 

Mercury 

5 

Saturn 

4 

Mars 

4 

Capricorn 

Mercury 

7 

Jupiter 

7 

Venus 

8 

Saturn 

4 

Mars 

4 

Aquarius 

Mercury 

6 

Venus 

6 

Jupiter 

7 

Mars 

5 

Saturn 

5 

Pisces 

Venus 

12 

Jupiter 

4 

Mercury 

3 

Mars 

9 

Saturn 

2 


This shows that, of the five limits of Aries, the first is presided by Jupiter whose 
quantity of influence is 6, the second is presided by Venus whose influence is 6 and so 
on. The total influence of all the five planets is 30 degrees in each sign. 


The other method is cumulative; it shows the interval assigned to a planet plus the 
sum of the intervals assigned to all the preceding planets. In this method, the limits of 
the sign Aries are displayed as follows: 


Aries 

Jupiter 

6 

Venus 

12 

Mercury 

20 

Mars 

25 

Saturn 

30 


In the tables prepared according to these two methods, as well as in all other 
astrological tables, the signs of the zodiac are denoted by their serial numbers and the 


129 


Cf. Kaye 1918, pp. 122-123; Khareghat 1950, p. 17; 
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planets by the final consonant of their Arabic names. The symbols used for the planets 
are shown below. 


Planet 

Sun 

Moon 

Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Arabic Name 

shams 

qamar 

mirrikh 

c autarad 

mushtan 

zuhrah 

zuhal 

Symbol 


j 

L 

J 

6 

Jt 

J 


2.6.4.3. Decans or Faces ( al-wujuh ) and their Regents 

Decan (sing, wujuh ; plural wajah ) is one-third of a sign, or 10 degrees. The decans 
are numbered for each sign as 10, 20, 30 in Abjad and the presiding planets are indicated 
by alphabetical symbols. 130 

Table A2 Decans and their Regents 


Signs 

10° 

20° 

30° 

Aries 

Mars 

Sun 

Venus 

Taurus 

Mercury 

Moon 

Saturn 

Gemini 

Jupiter 

Mars 

Sun 

Cancer 

Venus 

Mercury 

Moon 

Leo 

Saturn 

Jupiter 

Mars 

Virgo 

Sun 

Venus 

Mercury 

Libra 

Moon 

Saturn 

Jupiter 

Scorpio 

Mars 

Sun 

Venus 

Sagittarius 

Mercury 

Moon 

Saturn 

Capricorn 

Jupiter 

Mars 

Sun 

Aquarius 

Venus 

Mercury 

Moon 

Pisces 

Saturn 

Jupiter 

Mars 


It may be noted that the sequence of planets in each column is that of weekdays. 


130 


Cf. Kaye 1918, p. 123; Khareghat 1950, p. 13. 
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2.6.4A. Trigons or Triplicities and their diurnal and nocturnal Regents 

Trigons or Triplicities are four sets of three signs which are 120 degrees apart. 
These four sets are characterized as fiery (Arabic nan, Persian atislif), earthy (Arabic 
tarabT, Persian khciki), airy (Arabic hawa’T, Persian badi) and watery (Arabic mahT, 
Persian abt) and are assigned different regents in the daytime and at night. 131 The table 
is entitled arbab muthallathath yawmlwa layll, ‘the regents (rabb, ‘lord’, plural arbab ) 
of the triplicities ( muthallath , ‘triangle’, plural muthallathath). 132 

Table A3 Triplicities and their Regents 

Regents of the Trigons, diurnal Regents of the Trigons, nocturnal 


Fiery 

Earthy 

Airy 

Watery 


Fiery 

Earthy 

Airy 

Watery 

Aries 

Taurus 

Gemini 

Cancer 


Aries 

Taurus 

Gemini 

Cancer 

Leo 

Virgo 

Libra 

Scorpio 


Leo 

Virgo 

Libra 

Scorpio 

Sagittarius 

Capricorn 

Aquarius 

Pisces 


Sagittarius 

Capricorn 

Aquarius 

Pisces 

Sun 

Venus 

Saturn 

Venus 


Jupiter 

Moon 

Mercury 

Mars 

Jupiter 

Moon 

Mercury 

Mars 


Sun 

Venus 

Saturn 

Venus 

Saturn 

Mars 

Jupiter 

Moon 


Saturn 

Mars 

Jupiter 

Moon 


2.6.4.5. Excess of Revolution 

This table is entitled jadwalfadl al-dawr (table of excess of revolution). Excess of 
revolution is the difference between the approximately correct length of the tropical 
year and 365 days which is taken to be 87;33°. The table displays the multiples of this 
value from 1 to 9 and then by 10s up to 90. It occurs for the first time in the astrolabes 
of MuqTm (AO 18 and others). The multipliers in the first and third columns (counted 
from the right) are expressed by the standard Arabic / Persian numerals, and the 
products in the second and fourth column in Abjad notation. 133 


131 Persian terms are also used sometimes in these tables. 

132 Khareghat 1950, pp. 19-23. 

133 Cf. Kaye 1918, p. 24. 
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Figure A7 - Table of excess of revolution on the 
astrolabe of 1059/1649-50 by Diya’ al-Dln (A062) 


2.6.4.6. Climates 

In Ptolemaic geography, the inhabited portion of the northern hemisphere is 
divided into seven climates in such a manner that the maximum duration of daylight at 
the middle of each climate is half an hour longer than in the previous one, and this notion 
was adopted by the Islamic world. 134 Abu al-Fadl explains the system of the climates in 
the third volume of his Ax'in-i Akbari and also mentions the latitudes at the beginning 
and middle of each climate and the duration of the longest days at these climates. 13 '’ Such 
data in tabular form is engraved on the back of three astrolabes by Muhammad MuqTm 
with slight differences. In A024, the table is entitled mubadi aqdlim sab c a (beginnings 
of the seven climates) and gives the latitudes and the hours of the duration of the daylight 
at the beginning of the seven climates and at the end of the seventh climate. The other 
two astrolabes (A041 and A051) display the latitudes ( arud ) and the hours ( sa c at ) of the 
maximum daylight at the beginning ( mabda ’) and the middle ( wasat ) of the seven 
climates ( aqdlim ). 


For a table of climates with corresponding latitudes for different values of obliquity, see King 2005, 
p. 927. 

Abu al-Fadl 3, pp. 51-54. 


135 
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Figure A8 - Table of climates on the back of A051 

2.6.4.7. Table of the Rising Times of Signs at Different Latitudes in India 

(zadwal sa c at lulu buruj bi-ard ba c dT az bilad mulk al-hind) 

This table occurs in three astrolabes by Diya’ al-DTn with slight variations. The 
table on A072 provides the rising times of the signs at each degree of latitude from 20° 
to 39° 136 , A092 has a table from 20° to 40° and A093 from 21 ° to 40°. 

2.6.4.8. Zodiac and Calendar Scales 

Many European and some Islamic astrolabes contain a calendar scale together with 
the zodiac scale, both drawn all around inside the rim. The zodiac scale is divided into 
the 12 signs of the zodiac and labelled with the names of the signs. Each sign is divided 
into 30 degrees and numbered in 6s. The calendar scale is drawn in an eccentric circle, 
offset from the centre of the instrument on the line of apsides by Ptolemaic eccentricity. 
The circle is then divided into 365 equal divisions, which are distributed in 12 months. 
These two scales are necessary for determining the solar longitude of the given date, 
expressed in terms of the zodiac. The alidade is placed on the given date in the calendar 
scale and the corresponding longitude is read off from the zodiac scale. This value is 
used for positioning the rete on the front. 137 

Two Indo-Persian astrolabe are engraved with these scales on back. In the 
astrolabe made by Qa’im Muhammad in 1045/1635 (A013), there is an eccentric 
calendar scale, labelled with the names of Runu (Syro-Macedonian or Byzantine) solar 
months, together with the number of civil days in each month. In Diya’ al-DTn 
Muhammad’s ZarqdlT universal astrolabe (A091) there is a similar calendar scale, but it 


136 


137 


This table is reproduced in Kaye 1918, p. 23. 
Morrison 2007, pp. 111-114. 
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is concentric. All other Indo-Persian and Sanskrit astrolabes anticipate that the solar 
longitude is obtained from astronomical tables, either an Arabic or a Persian zTj, or a 
Sanskrit pancanga. 

2.6.5. Signature of the Astrolabe Maker 

The astrolabe maker engraves his name, together with the names of his ancestors 
up to Allahdad and the year of manufacture in the lower half of the back. In some 
astrolabes, the space inside the shadow squares is filled by one or two rectangular tables. 
The signature is then engraved above these tables and below the horizontal diameter. In 
some other astrolabes, the space inside the shadow squares is filled by two semi-circular 
rows with the names of the signs and lunar mansions. The signature is placed above the 
two semi-circulars rows. There are also other slight variations which will be mentioned 
in the descriptions the corresponding astrolabes. The signature begins either with C amctl 
(work), or with saifat (work), or sano'ahu (he made). The astrolabe maker usually adds 
a phrase of humility before his name: aqall al- ibcid, ‘the least of the servants [of God], 
adaj al- c ibad, ‘the weakest of the servants [of God]’, or ahqar al-ibdd, ‘the most 
contemptible of the servants [of God]’. 

Then follows the year in the Hijrl era. Sometimes the year is mentioned also in the 
RumT (Syro-Macedonian era) which commences from 1 October 312 BC. In a few cases 
the Old Persian Yazdegerd era is employed which begins on 19 June 632 AD. 
Occasionally the regnal years of the ruling Mughal emperor are also mentioned. While 
most of the astrolabes carry just the year in which the astrolabe was completed, Hamid 
likes to mention the exact date on which a particular astrolabe was completed. Thus the 
very last dated astrolabe made by him was completed on 24 Ramadan 1102 which 
translates to 21 June 1691. 

2.7. Alidade, Pin and Wedge 138 

On the back of the astrolabe a diopter is pivoted to the centre. This diopter, called 
‘alidade’ from the Arabic al- iddda, is the observational part of the instrument, with 


138 


Some science museums offer excellent astrolabe assembling kits, together with descriptions of the 
components, e.g.. National Maritime Museum 1976; Webster & MacAlister 1984. 
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which the heights or altitudes of the heavenly bodies are measured. It is a flat rectangular 
strip, roughly of the same length as the diameter of the astrolabe. Its two ends are tapered 
to sharp points. Near each end is attached a rectangular sighting plate ( libna ) at right 
angles to the surface of the main bar. Generally two apertures are bored in the sighting 
plates, one larger and the other smaller. Since the sun should not be viewed directly, the 
alidade is pointed towards the sun, so that the sun’s ray enters the aperture in the upper 
sighting plate and passes through the aperture in the lower sighting plate and then falls 
on the observer’s palm or on a paper. The stars can of course be viewed by placing one’s 
eye below the lower sighting plate. Then the angle of the altitude can be read on the 
altitude scales in the upper left, if the sun is in the eastern hemisphere, or in the altitude 
scale on the upper right if the sun is in the western hemisphere. The angle then can be 
converted to the corresponding sine or cosine on the trigonometric quadrant. 



Figure A9 - Alidade from an astrolabe by Jamal al-Din (= Figure A121.7) 


To facilitate this process, the two arms or halves of the alidade are engraved with 
appropriate scales. 139 The upper register of the right half is engraved with a sexagesimal 
scale numbered in 6s from the centre to the tip as 6, 12, 18 ... 60 and the sloping edge 
is graduated in single units, so that this scale matches with the divisions of the vertical 
radius of the upper left quadrant. The left half of the alidade is marked with declination 
arcs as in the upper right quadrant on the back and labelled with the names or the serial 
numbers of the zodiac signs and their subdivisions. 

The alidade can also be employed as a sundial by placing it in a horizontal position 
with the sighting plate towards the sun. Then the sighting plate on the right functions as 
the gnomon and throws its shadow on the surface of the alidade. A scale to measure the 
unequal hours from this shadow is marked on the lower register on the right hand side. 


139 


Cf. Gibbs & Saliba 1984, pp. 57-59. 
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numbered from 1 to 6 from the sighting plate towards the centre and from 7 to 12 in the 
reverse direction. 

The alidades in the Lahore astrolabes have ornate ends and a matching centre 
piece. However, these are all straight bar alidades without any counter-change at the 
centre. 

A large hole is bored at the centre of the centre, the plates, the mater and the 
alidade, through which passes a broad-headed pin to hold these parts together. The exact 
centre of the rete and of the plates is the celestial pole, called qutb in Arabic. Since the 
pin passes through the pole, it too is designated as qutb. The pin is inserted through the 
holes of the components with the broad head on the back above the alidade. The other 
end of the pin which projects out of the assemblage in the front is pierced with a 
longitudinal hole through which a wedge is pushed to secure the entire ensemble. 

One end of the wedge is traditionally shaped like the head of a horse from at least 
the time of the celebrated astrolabe made by al-Khujandl in 984. Therefore, the wedge 
is usually called faras, Arabic for ‘horse’. Sometimes, washers are added in the front to 
make the wedge tighter. 



Figure A10 - Horse from astrolabe A105 


To protect the astrolabe from the vagaries of weather, it is carried in a leather 
pouch; or it is placed in a cloth bag and then preserved in a specially made wooden case 
which imitates the outlines of the astrolabe. A few such cases exist, but they may or may 
not be contemporary with the astrolabes they now house. 
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Figure All - Astrolabe A080 in a leather pouch (photo by S. R. Sarma) 



Figure A12 - Astrolabe case, Saidiya Library, Hyderabad 
(photo courtesy Ahmad Athaullah) 


2.8. How to use the Astrolabe 

When one wishes to use the astrolabe, the first task is to place the latitude plate 
designed for the place of observation beneath the rete. The other plates are stacked 
below this plate. Then by means of the alidade at the back, the altitude of the sun is 
measured; or that of a bright star, if it is night. Since the Lahore astrolabes do not have 
a calendar scale at the back, the exact position of the sun or of the star for that moment 
has to be found from an almanac or from other astronomical tables. Then turning the 
astrolabe to the front, the rete should be rotated so that the point on the ecliptic 













Indo-Persian Astrolabes by the Lahore Family 


representing the position of the sun or of the star coincides with the circle of the altitude 
previously measured. When the rete is thus set up on the latitude plate, these two 
together simulate the position of the heavens upon the observer’s latitude. 

Then time can be measured either in seasonal hours or in equal hours, horoscopes 
can be cast for that time, the auspiciousness or otherwise of the moment for any 
undertaking can determined and the myriad problems in spherical astronomy listed by 
various writers can be solved. 140 

3. Non-Standard Astrolabes and Astrolabic Elements 

Anthony Turner aptly remarked that ‘the multiplication of complexity and a 
delight in the unusual seem to be typical of the astrolabe-makers of Lahore’. 141 Indeed, 
they show a marked predilection for unusual projections invented in Andalusia in the 
tenth and eleventh centuries, such as the universal plates invented by al-Zarqalluh, Ibn 
Baso and ‘All ibn Khalaf al-Saidalanl; they were also attracted to the zawraqi or ship 
astrolabes invented by Abu SaTd Sijzl, to the north-south astrolabes, to the qibla- 
indicators, and to the ‘circle of visibility of Canopus’ of unknown origin. 

With the exception of the north-south astrolabes and q/b/cz-indicators, there had 
been no tradition of making the other types of instruments in the immediately preceding 
centuries either in India or in the adjacent countries. The astrolabe makers of Lahore 
could not have any actual models to follow and their knowledge must have been derived 
entirely from Arabic treatises on these instruments. 142 

These non-standard features will be discussed here briefly; the full descriptions 
will be given under the relevant instruments. It may be noted that many of these non¬ 
standard features occur mainly in the astrolabes produced by Diya’ al-Dln Muhammad. 


140 On the use of the astrolabe, see especially Morrison 2007; Graaf 2011. 

141 Turner 1985, p. 83. 

142 It should be worthwhile to explore the manuscript collections in Pakistan and India, especially in 
Lahore, to see whether these contain any manuscript resources which may have been used by the 
Lahore family. 
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3.1. C A1I ibn Khalaf’s Universal Plate 

One of the major contributions of the Islamic world to the construction of the 
astrolabe is the universal plate that could be used at all latitudes. 143 Perhaps the first 
attempt in this regard was made by Habash al-Hasib of Baghdad when he invented the 
plate of horizons in the early ninth century, to which reference has been made earlier in 
2.4.3. But this plate is not completely universal because it cannot be used at all latitudes. 

A single plate that could be used at all latitudes was developed in Toledo in the 
eleventh century by C A1I ibn Khalaf al-Saidalanl, also known as al-Shakkaz. The plate 
contains a vertical projection of the celestial sphere instead of the polar stereographic 
projection as in the common astrolabes. The equator is represented by the vertical 
diameter of the plate and the ecliptic by another diameter which intersects the equator 
at an angle which is tantamount to the obliquity of the ecliptic. On either side of the 
equator and the ecliptic parallels are drawn up to their respective poles on the periphery 
of the plate. 

This plate is accompanied by a specially designed rete. One half of this rete 
contains the star map as in common astrolabes, but its periphery represents the equator 
and not the Tropic of Capricorn. The other half is filled with a net of parallels of the 
equator and of the meridian. 144 This plate is known as the Safiha Shakkaziyya after the 
name of the inventor. 

In 729/ 1328-29 ibn al-Sarraj produced a specimen in Syria by substantially 
modifying the original design of al-Shakkaz. David King considers this specimen to be 
‘the most sophisticated astronomical instrument from the entire medieval and 
renaissance periods.’ 145 This fourteenth century specimen is relevant for India in so far 
as it was imitated in the seventeenth century. The rete and the mater of this astrolabe 
(A125) which are extant do not carry any signature or date, but David King attributes 
these parts to Jamal al-Dln. 146 


143 Turner 1985, pp. 151-166; King 2005, pp. 57-73. 

144 Turner 1985, p. 152-153. 

145 King 2005, pp. 694-700. 

King 2005, pp. 821-829. 


146 
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3.2. Zarqall Universal Astrolabe 

Abu Ishaq Ibrahim ibn Yahya al-Naqqash (d. 15 September 1100), known as al- 
Zarqalluh (in Latin writings, Azarquiel, Arzachel) was a contemporary of C A1I ibn 
Khalaf. 147 He simplified the latter’s universal plate by dispensing with the rete. Instead 
he added a diametral rule with a sliding cursor. On the plate, he drew celestial 
coordinates for both the ecliptic and equatorial axes and marked the positions of several 
stars. 

Al-Zaqalluh designed another universal plate where he superimposed two 
shakkdziya markings at an angle equal to the obliquity of the ecliptic. On the back are 
the usual degree scales, zodiacal calendar, sine diagram, shadow squares and such 
elements as in the common astrolabes. This plate was equipped with an alidade at the 
back; in the front there is a diametral rule and a sliding cursor attached at right angles 
to the rule; both the rule and the cursor are graduated. Al-Zarqalluh named this universal 
plate al-‘abbcidiyya in honour of the King of Sevilla, al-Mu c tamid b. c Abbad, but it 
became popular under the name Safiha Zarqdliyya (in Latin Saphaea Arzachelis). 148 

Anthony Turner lists nine extant specimens. 149 The most spectacular specimen of 
the zarqall astrolabe was constructed by Diya’ al-Dln Muhammad for a high Mughal 
dignitary Nawab Iftikhar Khan in 1680 (A091). 

Turner adds that ‘the plate was difficult to use because of the profusion of 
markings.’ For example, consider the complex procedure for measuring time as 
explained by Turner: 150 

First the observer measured the altitude of the sun (or at night one of the stars 
marked on the astrolabe) by means of the alidade and the degree scale 
engraved on the back of instrument. Turning the astrolabe over, he set the 
rule to the latitude of the place of observation against the degree scale on the 
edge. When thus set, the position of the rule represented the place of 


147 On his biography, see Vernet. 

148 Cf. Kaye 1918, pp. 27-30, plate VII; Hartner 1968b, pp. 316-317; Turner 1985, pp. 151-179; Puig 
1985; Puig 1989. 

149 Turner 1985, pp. 177-178. 

150 Turner 1985, p. 155. 
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observation. Having found, from the zodiacal calendar on the back, the sun’s 
position in the ecliptic for the day of observation, the cursor was slid along 
the rule until the graduation on the cursor corresponding to the observed 
altitude of the sun met the parallel representing the sun’s position in the 
ecliptic. The meridian of the equatorial pole that passed through this point 
(and which is equivalent to an hour arc) then indicated the time. If a star had 
been observed, the cursor was moved until the graduation corresponding to 
the star’s observed altitude met one parallel of the star as marked on the 
instrument, the time being read off from the meridian passing through this 
point. 

3.3. Ibn Baso’s Universal Plate 

In the thirteenth century Ibn Baso of Toledo developed yet another universal plate 
by combining the elements from the universal astrolabes designed by C A1I ibn Khalaf 
and ibn al- Zarqalluh. 151 According to Emilia Calvo, this plate is difficult to use in 
practice, it serves more theoretical or pedagogical purposes. This plate was apparently 
very popular; Calvo enumerates some 27 specimens, most of them produced in the 
Maghreb. Allahdad is the only astrolabe maker in India who incorporated this universal 
plate in his undated astrolabe (A002) and in an unsigned and undated astrolabe that can 
be attributed to him (A003). His descendants did not emulate him in this respect, 
although they were interested in other types of universal plates. 


151 


Calvo 2000, p. 266. 



68 


Indo-Persian Astrolabes by the Lahore Family 



Figure A13 - Ibn’s Baso’s universal projection; left: Allahdad’s undated astrolabe (A002); right: 
astrolabe attributable to Allahdad (A003) (© Museum of the History of Science, Oxford) 


3.4. North-South Astrolabes 

While the standard astrolabes are northern astrolabes ( asturlcib shamalt), there was 
a certain fascination in India for north-south astrolabes ( asturlcib shamdlT wa janiibT). 
Sultan FTruz Shah Tughluq is reported to have commissioned three north-south 
astrolabes, one in brass, another in silver and the third in brass, but with large 
dimensions, which was designated as Asturlab-i FTruz ShdhT. 152 The first Sanskrit 
manual on the astrolabe composed at his court by Mahendra Suri also devotes the third 
chapter to the construction of northern astrolabes (saumya-y antra), southern astrolabes 
{ydmya-yantra ) and the composite north-south astrolabes (saumya-yamya-yantra). The 
north-south astrolabe to which these sources refer is one in which the combined northern 
and southern projection is drawn on the rete and on the plates with five concentric circles 
representing the Tropic of Capricorn, Equator and the Tropic of Cancer, Equator and 
the Tropic of Cancer, in this order. 153 In the middle of the nineteenth century, Buhlomal 
constructed two north-south astrolabes which probably are of this type. 154 

The Lahore astrolabes exhibit three other variants. One of these astrolabes is made 
by Diya’ al-Dln Muhammad in 1674 (A090) and the other two are attributable to him 


152 Sarma 2000. 

153 See Ohashi 1997, p. 215, Fig. 9. 

154 Sarma 2015b, pp. 270-271, Fig. 7. These will be described in section B. 
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on stylistic grounds. In the first variant, the obverse side of the single plate is engraved 
as a latitude plate for 33° N and on it is superimposed a northern projection of the 
ecliptic circle together with the positions of 46 stars, 155 while the reverse side is designed 
for latitude 35° N on which a southern projection of the ecliptic circle is drawn and the 
positions of the same 46 stars, but with southern orientation, are marked. On both sides 
the positions of many stars are indicated by dots enclosed in small circles. There is a 
minimal rete consisting of just the zodiac ring. There is an alidade on which a slender 
sighting tube is mounted. 

In the second variant (A103), the obverse side carries a double projection for 
latitudes 36° and 32°. On this is superimposed the ecliptic circle in its northern 
projection. The reverse side carries a quadruple projection for 22°, 25°, 27° and 29°. 
Upon these is superimposed the ecliptic circle in its southern projection. On both sides, 
many star positions are marked by dots inside small circles. Presumably it had the same 
type of rete and alidade but these are now missing. 

The third variant (A104) is constructed much more elaborately. There are two 
nicely reticulated retes with northern and southern orientation respectively. There are 
seven plates. Some sides carry northern projections and some others southern 
projections. 

Yet another variant can be seen in an unsigned and undated Sanskrit astrolabe with 
a single plate (D025) which will be described in section D below. The obverse side 
carries the northern projections for latitude 27°; on the reverse side, an attempt to was 
made to trace the altitude circles with the southern orientation and these were not 
completed. There are two openwork retes with northern and southern orientations 
respectively. 

3.5. Zawraqi Horizons and the associated Plates 

An Andalusian feature incorporated in several astrolabes is the so-called ‘ship’ 
horizon or zawraqi horizon. It is represented on the rete as an arc straddling the 


This plate shows close resemblance to the back of an astrolabe by c Umar ibn Dawlatshah ibn 
Muhammad al-Kirmanl in 726 AH (AD 1325-26); see Linton 1980; no. 163, pp. 90-91; see also King 
2005, p. 57, Fig. 5.1.3. 
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equinoctial bar. It looks like the lower outlines of a boat ( zawraq ), the corresponding 
segment of the vertical meridian looking like the upright mast of the boat. Therefore, 
this arc is designed as zawraql or ship horizon. 

The zawraql astrolabe was invented by al-BTrunl’s contemporary Abu SaTd 
SijzT. 156 The main source of our knowledge of this variety of astrolabe is Josef Frank’s 
Zur Geschichte des Astrolabs, 157 which deals with several non-standard astrolabes 
described by al-Blrunl in his Kitdb fl istfab al-wujuh fl san’at al-asturlab. Frank 
describes the astrolabe as follows: 

Of very special interest is the boat-shaped ( al-zauraqt) astrolabe of Abu 
SaTd al-SijzI, which, in its construction, abandons the geocentric model that 
was generally accepted at his time, in so far as the horizon he designed is 
movable. The astrolabe consists of a fixed and a movable part. The former 
is the plate of the northern astrolabe without the azimuth lines. On the plate 
are drawn, furthermore, the projections of the zodiac and of the fixed stars, 
as they are shown in the rete of the northern astrolabe. ... The movable part 
is an arc cut out from a metal plate which can be rotated ... at the point 
through which the axis of the astrolabe passes. The convex edge of the arc is 
the projection of the horizon of the locality for which the plate is calibrated; 
... Firmly attached to the arc is a ruler with a pointed end—attached in such 
a way that when the arc coincides with the horizon line drawn on the plate, 
the ruler rests on the meridian line. ... The main advantage of this astrolabe 
against the common astrolabe is the simple shape of the movable part; the 
use is, however, much more complicated.’ 158 

Frank dwells on the various uses of this astrolabe and concludes with the remark: 


156 Wilfred de Graaf informs me (personal communication dated 4.6.14): ‘A treatise by Sijzi on the 
Zawraqi astrolabe is found in a unique manuscript in Istanbul, Topkapi Palace Library, Ahmet III, 
3342. There are no figures in this treatise. As you mentioned, the Zawraqi astrolabe is described 
in great detail by Biruni. The text by Biruni has recently been edited by Sayyid Muhammad Akbar 
Jawad Husayni and published in Mashhad in 1422 H (lunar). In this publication, however, partly 
incorrect figures appear. Slightly better figures can be found in an original manuscript, which is 
now in Leiden (ms. Leiden, Or. 591).’ 

157 Frank 1920, pp. 18-21. 

158 My translation from Frank’s German with slight modifications. 
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‘From the foregoing, one can see that for solving even simple problems two 
or more operations are necessary, whereas just one operation would often 
suffice with the common astrolabe.’ 



Figure A14 - The rete of a zawraqi astrolabe (from Frank 1920) 

Astrolabes with this design may have been made and used at the time of its 
invention in the eleventh century and later, but no such astrolabes are extant today. All 
that exists now are the ten Lahore astrolabes in which one or two zawraqi horizons are 
incorporated in the otherwise standard retes and which contain a special plate to be used 
along with the zawraqi horizons. 

The first step in this direction seems to have been taken by Qa’im Muhammad 
who incorporated two arcs in the rete of an astrolabe he made in 1635 (A013). 159 Here 
both the arcs are curved towards the north; on the upper arc are engraved the names of 
six zodiac signs from Aries to Virgo; the function of this arc is not known. The lower 
arc carries the legends ‘The Horizon of the Western Solid’ and ‘The Horizon of the 
Eastern Solid.’ 160 Obviously this arc is the proper zawraqi horizon. This has to be used 
with a special type of projection engraved on one of the plates, which Gunther describes 
thus: ‘a complicated plate in the centre of which is a miniature tablet for lat. 42°, hours 


Oxford, Museum of the Flistory of Science, accession no. 42730. See also Gunther 1932, no. 71, 
pp. 191-197, Plates XLV-XLVI, figs. 94-97. 

Rendered thus by Gunther 1932, p. 192. 


160 
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15. Across the bottom is written “A table of the projection of rays”, which according to 
Albiruni is also called “equalization of houses”.’ 161 

Two short mutually intersecting horizons for latitudes 30° and 33° are added to 
the rete in an unsigned astrolabe that can be attributed Qa’im Muhammad (AO 16). Some 
plates are missing in this astrolabe; it is not known whether there was a plate to be used 
with the zawraqT horizons. Seven astrolabes by Diya’ al-Dln (two are signed by him: 
A073 and A082; others are attributable to him: A093, A099, A100, A101 and A103) 
carry these zawraqT horizons. Finally, a horizon for 40° occurs in an astrolabe by Jamal 
al-Dln (A121). 

There is some variation in the horizons and in the plates that accompany them. In 
some astrolabes, the horizons are rather short, drawn inside the ecliptic ring. In others 
they are long, passing through the two equinoxes and reaching up to the Capricorn ring 
on both sides. The latitudes for which the horizons are drawn also vary. 

In four astrolabes by Diya’ al-Dln, the horizons are for latitudes 29° (Delhi) and 
32° (Lahore). In one astrolabe, he has just one horizon for latitude for 32° (Lahore) and 
in another for latitude 24° (Tropic of Cancer?). Finally, in one astrolabe (A102), there 
is a special rete consisting of just two horizons for latitudes 37° and 38°. On the other 
hand, in one of his astrolabes, Qa’im Muhammad has just one horizon probably for 42° 
(AO 13) and in the other for latitudes 30° and 32°. Finally, Jamal al-Dln has a horizon 
for 42°. 

The plates which are designed for use are highly complex. These are broadly of 
two types, those to be used with the short horizons and those to be used with the longer 
horizons. On the plates to be used with short horizons, first the oblique horizons at the 
desired latitudes are drawn and then the astrological houses or rather the markings for 
determining the astrological ‘projections of the rays’, divided for every 6° at these 
desired latitudes. Then inside the circle of Cancer a miniature plate is engraved with 
oblique horizons and markings for determining the ‘astrological rays’. In addition, there 
are engraved a graduated ecliptic ring and the positions of some stars indicated by dots 
enclosed in small circles. The whole plate is designated as safihat matrah al-shu c a c 


161 


Gunther 1932, p. 194. 
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kahtrd (?) abi rayhdn taswiyat al-buyut khwanand, ‘plate for finding the projection of 
the astrological rays according to (?) Abu Rayhan [al-BTrunl] [and] equalization of the 
astrological houses’ (see A013, A082 and A093). 



Figure A15 - Short horizons at latitudes 29° and 32° on the rete of the astrolabe made by Diya’ al-Dm 

in 1663 (= Figure A082.3) 
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Figure A15. Miniature plate for use along with the short horizons in the astrolabe made by Diya’ al-Dm 

in 1663 (= detail of Figure A082.4) 

The plates to be used with the long horizons are engraved with the oblique 
horizons and astrological houses at the desired latitudes. The positions of the stars which 
are on the rete are marked here by dots inside small circles. For example, two long 
horizons at latitudes 29° and 32° are incorporated in the rete of the astrolabe A099 
which is attributable to Diya al-Dln. Two separate plates are designed for using with 
these horizons. First there is a plate on which astrological houses are marked for the 
latitudes 29° and 32°. The second plate carries projections of the altitude circles, 
azimuth arcs and hours lines for latitude 29° as in a normal plate. Superimposed upon 
these is the ecliptic circle, divided into signs and groups of 6°, and also the positions of 
the same 46 stars which are on the rete. 162 


Like the obverse side of the North-South astrolabe by Diya’ al-Dln (A090), described previously, 
this plate also shows close resemblance to the back of an astrolabe by c Umar ibn Dawlatshah ibn 
Muhammad al-Kirmanl in 726 AH (AD 1325-26); see Linton 1980; no. 163, pp. 90-91; see also King 
2005, p. 57, Fig. 5.1.3. 


162 
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Figure A16. Long horizons at latitudes 29° and 32° in the rete of an astrolabe attributable to Diya al- 

Dln (= Figure A099.2) 



Figure A16 - Astrological houses at latitudes of 29° and 32° in an astrolabe attributable to Diya al-Dtn 

(= Figure A099.3) 
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Figure A17 - Plate for latitude 29° with the ecliptic and the positions of 46 stars marked with their 
names an astrolabe attributable to Diya al-Dln (= Figure A099.4) 


The following table gives a consolidated overview of the zawraqi horizons and the 
plates with special markings in the ten Lahore astrolabes. 


Table A4 Zawraqi Horizons and Plates 



Astrolabe 

number 

Maker and 

Date 

Horizons 

Special plate 

1 

A013 

Qa’im 1635 

1 short 

arc for 42° 

Plate with a miniature plate inside in 

the circle of Cancer 

2 

A016 

Qa’im 

attributable 

2 short 

Arcs for 

30° +33° 

Not available 
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Astrolabe 

number 

Maker and 

Date 

Horizons 

Special plate 

3 

A073 

Diya’ al-Dln 

1657 

1 short arc 

for 32° 

Plate with a miniature plate 

4 

A082 

Diya’ al-Dln 

1663 

2 short arcs 

for29°+32° 

Plate with a miniature plate 

5 

A093 

Diya’ al-Dln 

attributable 

2 short arcs 

for29°+32° 

Plate with a miniature plate 

6 

A099 

Diya’ al-Dln 

attributable 

2 long arcs 

for29°+32° 

Plate for 29° with several star 

positions; another plate with markings 

for astrological ‘projections of the 

rays’ at 32° and 36° 

7 

A100 

Diya’ al-Dln 

attributable 

2 long arcs 

for 27°+36° 

Plate for 27 ° with a graduated ecliptic 

ring and some 24 star positions; 

another plate for 36° with a graduated 

ecliptic and about 23 positions of 

stars, some of which are not identical 

with those marked on the plate for 27° 

8 

A101 

Diya’ al-Dln 

attributable 

Long arc for 

24° 

Plate for 24° with several star 

positions marked, but no markings for 

astrological ‘projections of the rays’ 

9 

A102 

Diya’ al-Dln 

attributable 

Separate 

rete for 

oblique 

horizons of 

37° and 38° 

There is no plate designed for use 

with these zawraqi horizons 

10 

A121 

Jamal 

1666 

Long arc 

40° 

Plate for 40° with star positions; 

another plate with markings for 

astrological ‘projections of the rays’ at 

latitudes 32° and 36° 
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What advantages these ‘ship’ horizons and the associated plates bestow is not 
clear. We may recall Joseph Frank’s remark that ‘for solving even simple problems 
[with the zawraqT astrolabe] two or more operations are necessary, whereas just one 
operation would often suffice with the common astrolabe.’ Is this merely a case of piling 
up complexities for displaying virtuosity? 163 

3.6. Qibla Maps 

By the thirteenth century, the Islamic astrolabes are generally equipped with 
geographical tables with the longitudes, latitudes, inhiraf (azimuth of qibla, i.e., the 
direction of Mecca), jahat (compass direction of Mecca in relation to the observer’s 
locality) and masdfat (the linear distance to Mecca). The next step in this development 
are the maps on which the qibla direction is graphically displayed. 

In his astrolabe of 1666 (A121), Jamal al-Dln engraved a qibla map on the inner 
surface of the mater. There the left hand side carries a geographical gazetteer arranged 
according to climates. On the right half is the qibla map where some 17 localities are 
marked by means of small circles in the appropriate positions with respect to Mecca. 

Twenty years later, in 1686, Jamal al-Dln’s brother Hamid produced a massive 
instrument which contains a standard astrolabe and a qibla indicator (A112). On several 
plates, Mecca is placed at the centre and radial lines all around are connected to different 
localities mainly in India and Greater Iran. 

3.7. Circle of the Visibility of Canopus ( Suhayl ) 

The last non-standard feature in the Lahore astrolabes is a circle indicating the 
visibility of the star Suhayl (a Carinae, Canopus) which Qa’im Muhammad engraved 
on most of the plate faces of his astrolabe of 1635 (A013). On plates for 32°, 35° and 
38°, it is seen as a full circle, but on the plates for lower latitudes the circle is not 
complete. On the western side of this circle is the label I’nfarifat al-talu c al-suhayl, ‘for 
the knowledge of the rising of Canopus’ and the eastern side I’nfarifat al-gharub al- 
suhayl, ‘for the knowledge of the setting of Canopus’. 


163 


King 2005, p. 806, emphasises the necessity of studying ‘zawraqT markings which have still not 
been properly explained in the modern literature, in order to document their origin in earlier (that 
is 9 th - and 10 lh -century) textual sources.’ It is still a desideratum. 
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Figure A18 - Canopus circle on the plate for latitude 32° (detail of Figure A013.3) (© Museum of the 

ffistory of Science, Oxford) 

Canopus is the second brightest star in the heavens. Because of its extreme 
southern location, it is not represented on astrolabe retes, but on celestial globes it is 
shown in the lower rudder of the ship Argo Navis. 164 It has a declination of about 52;30° 
south and therefore it is not visible above the horizon at latitudes lower than 37;30° N. 165 

In Sanskrit, the star is called Agastya and Hindus celebrate the first visibility of 
Canopus after the rainy season with a certain ritual called Agastya-puja (worship of 
Canopus). On this, Michio Yano writes as follows: 

The heliacal rising (the first appearance before dawn) of the star Agastya 
(Canopus) is an important astronomical phenomenon concerned with 


164 Savage-Smith 1985, pp. 200-201, Fig. 81; see also Kunitzsch 1959, pp. 208-210. 

165 In a personal communication of 28 May 2015, Professor Michio Yano informs me as follows: 
‘Since Canopus (Agastya)’s declination is about 52.5 degrees south, it can be seen at the place 
whose geographical latitude is lower than 37.5 degrees north. The lower the latitude the longer is 
the period of its visibility. At the latitude of Delhi, the star can be seen after mid-August and for 
quite a long time.’ 
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weather prognostics. With this phenomenon the rainy season comes to an 
end and the sky clears. Pujd was performed in the dawn of the first 
appearance of Agastyci, and the fortunes of the kings, individuals, and states 
were foretold. ... The date of Agastya ’s first appearance depends on the 
geographical latitude. 166 

It is highly doubtful that Qa’im Muhammad was aware of this Hindu custom. No 
other Lahore astrolabe carries this circle; in fact, no other astrolabe anywhere seems to 
have this circle as it is not mentioned in any published literature on the astrolabes. It is, 
therefore, difficult to determine Qa’im Muhammad’s source. That the star does not rise 
very high above the horizon is indicated by the placement of the circle mostly below the 
horizon. But it is strange that Qa’im draws the circle of visibility also on the plate for 
latitude 38° where the possibility of Canopus rising above the horizon is minimal. 



Figure A19 - Canopus circle on the plate for latitude 21° in astrolabe A013 
(© Museum of the History of Science, Oxford) 


166 


Yano 1994, pp. 233. In the following pages, he cites the statements of several Sanskrit texts on the 
time of the first visibility of Canopus in terms of the sun’s position in the zodiac and then a table 
showing the heliacal risings for each degree from 20° to 37°. See also Rao et al 2016. 
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I append here the remarks on the plate for latitude 32° verbatim, which James 
Morrison kindly sent me on 26 and 27 May 2015. 

I took a quick look at the visibility of Canopus at a latitude of 32 deg N. It 
culminates at only about 5.3 deg above the horizon. This altitude can never 
be reached on a normal astrolabe plate, which is limited to declinations 
greater than -23.5 deg. Based on a very quick look, it appears that Canopus 
would be visible for at least part of a day from about April to early 
November. That is, Canopus is above the horizon when the Sun is below the 
horizon. ... 

I've been looking at the visibility of Canopus at latitude 32 deg. I have been 
using my program, ‘The Electric Astrolabe’ to visualize it. It looks to me 
like it goes something like this: (all dates and positions are for 1635). On 
about 21 Feb (Pisces 4) Canopus rises just as the Sun sets. Canopus is then 
visible above the horizon until it sets 4:48 hrs later. 

It will continue to be visible at night until it rises just before the Sun on about 
28 August (Virgo 4). So, Canopus is visible at night for about 6 mos. of the 
year. The rising time changes daily by the length of a sidereal day. Canopus' 
rising time will be about 4 min. earlier each day. This time difference is 
reflected by the Sun’s daily change in longitude on the ecliptic. 

When Canopus is visible it is above the horizon for the same amount of time 
each day; 4:43 (approx.) The question the maker may have been trying to 
resolve is which 4:43 it can be seen. That is, the rising time of Canopus. His 
problem was how to represent Canopus when Canopus cannot be shown on 
the astrolabe. The circles must be his solution. 

I notice the Canopus arcs intersect the horizon at the azimuth angle equal to 
the plate latitude. Could this be a clue? Also, the star Alkaid rises very close 
to the rising of Canopus and could be used. That is, if Alkaid is visible, so is 
Canopus. I have not found another star with the same setting time. What 
mystifies me is why the arcs are circular. 
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The patriarch of the Lahore family of astrolabe makers is Allahdad (fl. 1567). 167 
Two astrolabes signed by him are extant. The first is dated AH 975 (AD 1567-68) and is 
now with the Salar Jung Museum at Hyderabad (A001). The second one, which is not 
dated, is preserved in the Museum of History of Science at Oxford (A002). On both 
these astrolabes, he signed his name as Ustad Allahdad AsturlabI Lahurl, thus 
proclaiming himself to be a master craftsman {ustcid) and a resident of Lahore ( lahurl ). 
Allahdad’s son Tsa refers to himself, on his own astrolabes, as the son of ‘Allahdad 
AsturlabI Lahurl HumayunL’ Thereafter, this practice is followed by all members of the 
family; on the astrolabes and celestial globes crafted by them, 168 they mention their full 
ancestry beginning with Allahdad AsturlabI Lahurl HumayunL 

There has been some controversy about the meaning of the epithet humayum 
which, in conjunction with asturldbi, can only mean the ‘astrolabe maker to Humayun.’ 
Gunther renders the epithet humayum asturldbi as the ‘royal astrolabe maker’ 169 and 
Nabia Abbott supports this view. 1/0 Sulaiman Nadvi refutes this saying that the term 
humayum does not have the connotation ‘royal’. 171 On the other hand, he speculates that 
Humayun must have invented a special kind of astrolabe which was called humayum 
asturlab and that the members of the Lahore family who manufactured such astrolabes 
received therefore the sobriquet asturldbi humayum. 112 But there is no basis for this 
hypothesis; the astrolabes made by the members of the Lahore family are largely of the 
conventional type and some of the innovations they made there, as will be shown in this 
Catalogue, were originally invented in Andalusia in the tenth and eleventh centuries and 
not by Humayun in the second half of the sixteenth century. 


167 His name is variously transliterated in modem literature: Ilahadad, Allah Dad, al-Haddad and so 
on; cf. Abbott 1937, p. 146; Savage-Smith 1985, p. 301, n. 138 and Dar 1994, 174. 

168 Except when the instruments are too small for the long signature. 

169 Gunther 1932, pp. 187, 197, 208. 

170 Abbott 1937, p. 146. 

171 Nadvi 1937a. 

172 Nadvi 1935, p. 626. 
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Savage-Smith argues ‘that the name Humayunl was used to indicate 
contemporaneity of Allahdad with Humayun and that even if the founder of the 
workshop [at Lahore] had enjoyed royal favour, his descendants probably did not.’ 173 In 
fact, the descendants also did enjoy royal patronage as will be shown in the following 
pages. Savage-Smith herself describes a special kind of celestial globe made by Diya’ 
al-Dln Muhammad for Aurangzeb in 1679 and states that on this globe Diya’ al-Dln 
refers to himself as the descendant of Allahdad Humayunl. 174 Surely, on this globe made 
for the Emperor Aurangzeb, Diya’ al-Din would not be using the attribute humayunl 
with the name of his ancestor merely to express Allahdad’s contemporaneity with 
Humayun, but to stress the fact that Allahdad made astrolabes for Humayun and that his 
family enjoyed the patronage of Mughal royalty from Humayun onwards. 

It is, however, true that Allahdad’s only dated astrolabe was made in 1567, i.e. 
eleven years after Humayun’s death. But this does not preclude Allahdad’s 
manufacturing other astrolabes in Humayun’s lifetime for the use of the emperor who 
is said to have been interested in astrolabes and celestial globes. Humayun’s sister 
Gulbadan Begam reports that when he became impatient of waiting for Hamlda-banu 
Begam’s consent to marry him, ‘his Majesty took the astrolabe into his own blessed 
hands, and having chosen a propitious hour, summoned Mir Abu‘l-baqa and ordered 
him to make fast the marriage bond.’ 175 It would be nice to imagine that the astrolabe 
which Humayun took into his blessed hand was crafted by Allahdad. It is also perfectly 
legitimate that Allahdad’s descendants should commemorate the royal patronage 
extended to their ancestor by calling themselves the descendants of the AsturlabI 
Humayunl. 

Allahdad’s grandson Muhammad Muqlm adds sometimes ‘Shaykh’ to Allahdad’s 
name (A021 etc) and once ‘Mulla Shaykh’ (A032). 176 Allahdad’s great-grandson Diya’ 
al-Dln Muhammad adds often ‘Mulla’ to Allahdad’s name (A059 etc) and once to the 


173 Savage-Smith 1985, p. 37. 

174 Savage-Smith 1985, pp. 42-43, 232, Figure 17. 

175 Gulbadan Begam, p. 151. 

176 According to Steingass 1892, the epithet Shaykh has the following meanings: venerable old man, 
man of authority, chief, learned in religion and law, etc.; the term Mulla connotes a learned man, 
judge, priest and so on. 
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names of all the ancestors, i.e. father Qa’im Muhammad, grandfather Tsa and great¬ 
grandfather Allahdad (A061) and once even to his own name (A064). 

The two astrolabes which carry Allahdad’s signature are unusually large and 
heavy. The dated piece at Hyderabad measures 199 mm in diameter. The other one at 
Oxford is still larger with a diameter of 256 mm. On the various plates in both these 
astrolabes, some of the circles are inlaid with silver, a feature not met with in any other 
astrolabe. Obviously these astrolabes were not made for the daily use of common 
astronomers but were meant for the high nobility as ostentatious show-pieces. The two 
astrolabes differ from one another not only in size but in respect of ornamentation as 
well. In the Hyderabad astrolabe, the crown-like projection at the top ( kursi) is solid and 
the various star-pointers in the rete ('ankabut) are joined by archaic patterns. In the 
astrolabe at Oxford, on the other hand, the kursi is pierced with a finely cut design and 
the star-pointers are joined by a delicate floral tracery. These two features became the 
hallmark of the Lahore astrolabes. 

The Hyderabad astrolabe has five plates to serve the latitudes 21;40° (Mecca), 
28;20° (Delhi?), 30°, 33;15° (Baghdad), 34°, 37°, 38°, 39;37° (Samarqand), 45°, and 
a plate of horizons of the eastern type. The astrolabe at Oxford has six plates calibrated 
for latitudes 21;40° (Mecca), 27° (Agra?), 30°; 33;25° (Baghdad), 34;30°, 37°, 38°; 
39;47° (Samarqand), 45°, a plate of ecliptic coordinates, a plate of horizons of the 
western type, and a universal plate for all latitude originally designed by Ibn Baso. Thus, 
the plates are not latitude-specific, but locality-specific. Although Allahdad calls himself 
lahun, it is surprising that in either astrolabe there is no plate for Lahore which lies on 
31;50°. Interestingly, the Oxford astrolabe shows two uncommon features: the plate of 
horizons of a type which is common in the astrolabes made in the Maghreb and the 
universal plate for all latitudes which was originally invented by Ibn Baso in Andalusia 
in the eleventh century. 

On the inner side of the mater, Allahdad engraves a geographical gazetteer with 
five separate columns for the names of cities, their latitudes, longitudes, inhirdf and the 
duration of the longest day. The majority of these cities are from the Middle East, 
starting from Mecca at 21;40° and reaching up to Samarqand at 39;37°. But there are 
also a few Indian cities, and this number increases with each successive descendant. The 
Hyderabad astrolabe has a gazetteer of 96 cities, but the cells meant for the inhirdf and 
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the longest day are not filled in at all. The Oxford astrolabe contains a gazetteer of 157 
localities. Here the cells meant for inhiraf and the longest day are filled partially, some 
by the astrolabe maker himself and some by a later hand in a much smaller script; but 
there are many cells in these two columns which are blank. 

On the back, in both astrolabes, the upper half of the rim carries the altitude scales 
and the lower half cotangent scales. There is a sexagesimal trigonometric quadrant in 
the upper left with 60 horizontal lines and a solar quadrant in the upper right with 
equidistant arcs of the signs of the zodiac. In the lower half are engraved two shadow 
squares and inside these an elaborate table which combines several astrological tables. 

Besides these two astrolabes, there are two other astrolabes which share some of 
the features of these two astrolabes and are therefore attributable to Allahdad. One of 
these is in the Museum of the History of Science at Oxford (A003) and the other in the 
National Maritime Museum at Greenwich (A004). There is a great similarity in the 
workmanship of 0 and A003; their retes are almost alike in their design and have exactly 
the same 36 star pointers. Both contain Ibn Baso’s universal plate for all latitudes. 

Likewise, there is much in common between A001 and A004. Both have solid 
kursTs of identical design and the retes in both are similar. As in A001, the geographical 
gazetteer in A004 has provisions for longitudes, latitudes, inhiraf and the duration of the 
longest day, but the last two columns are not filled in. There are five plates in A004; 
some of the sides were engraved by Allahdad and some by another person. The limb on 
the front of the mater was engraved by Allahdad, but the back by another person who 
drew a graph for the midday solar altitude at latitude 32°. Therefore, this second person 
must be contemporary and worked on the astrolabe together with Allahdad; it is quite 
likely that this second person was Allahdad’s son Tsa whose astrolabes contain graphs 
for the midday solar altitude at latitude 32°. 

A001 and A004 are stylistically alike and must have been produced about the same 
time ca. 1567. The other two A002 and A003 show greater refinement in design and 
must have been produced some time later. 

Since his descendants invariably trace their genealogy back to Allahdad, it may be 
assumed that he migrated to Lahore and set up his workshop there at the behest of 
Humayun. He may have come from Samarqand. The diversity of styles in astrolabes, 
the absence of a latitude plate designed for the latitude of Lahore and the incomplete 
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gazetteers indicate that he was experimenting with various features. However, in the 
two astrolabes at Oxford (A002 and A003) can be seen the beginning of the stylistic 
peculiarities which characterize the Lahore school. 
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A001® ASTROLABE BY ALLAHDAD, 975 AH (AD 1567-68) 
Diameter 199 mm 

Hyderabad, Salar Jung Museum (#113/l/xxxv) 

CCA 1120; Repertoire 1 


Figure A001.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This is the earliest extant astrolabe manufactured in India. In fact, it is the earliest 
dated scientific instrument of India that is extant today. It is a rather large and heavy 
piece with silver inlay. It could not have been meant for the daily use of a common 
astronomer, but only as an ostentatious showpiece kept by a high nobleman. 

Components 

Body with kursi (d. 199, h. 244, t. 11.5) with shackle and ring, rete for 28 stars, 
and 5 plates. The alidade with a sighting tube, bolt and wing nut are recent replacements. 

Front 

The astrolabe is suspended by a circular ring with a diamond-shaped cross-section. 
To this is attached a shackle. Its upper part has a trefoil shape with a hexagonal cross- 
section. The lower part of the shackle is riveted to the top of the kursi. 

The kursi is high and solid, with seven lobes in each profile. The lower-most lobe 
is longer and more prominent; it is pierced by a hole, a feature that occurs in several 
middle-eastern Kufic astrolabes. The kursi is surmounted by trifoliate finial. On the 
front of the kursi a geometrical pattern is engraved on the surface. With a few 
exceptions, all other astrolabes produced in the family have openwork kursTs, and none 
have such a surface decoration with a geometrical pattern. Indeed, Allahdad’s second 
astrolabe at Oxford has an exquisitely pierced kursi. 

The body, the rim and the kursi are cast as one piece. The rim of the mater 
measures 12 mm in width and carries two scales. The outer one is graduated in groups 
of 5° and labelled clockwise from 5° to 360° in Abjad notation. The inner scale is 
graduated in single degrees of the circle. 

Rete 

The rete consists of the three rings of the Tropic of Capricorn, the celestial equator 
and the ecliptic which are held together by the equinoctial bar which is counter-changed 
at the middle. The solstitial bar is shown only in the upper half. 
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Figure A001.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Large arcs of the circle representing the equator are shown both within and below 
the ecliptic. The ecliptic ring is divided into 12 signs of the zodiac and labelled with 
their names. Each sign is further subdivided in groups of 6° and 2° but not labelled. The 
most distinctive feature of the rete is the segment of the equator with several star 
pointers enclosed inside the ecliptic ring; two large pointers arising from the ecliptic 
ring above cross this segment of the equator. 

There are 28 star pointers on the rete. These exhibit an archaic pattern of tiger’s 
claws, sometimes with two or three lobes. This style is not emulated by any other 
member of the family. Even in his second astrolabe (A002), Allahdad adopts a floral 
tracery to connect the star pointers, and this becomes the hallmark of the retes 
manufactured not only in this family but of all Mughal astrolabes in general. Moreover, 
the present rete contains a higher content of copper than the other components of this 
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astrolabe. Therefore, one is inclined to consider this rete to be a replacement for a lost 
original which may have contained a floral tracery. However, retes with such design 
occur in three other astrolabes. 177 All these three could not have been replacements. This 
rete design, therefore, appears to represent a minor tradition of Lahore. 

Table A001-1 Stars on the Rete 



Star Name 

Identification 

1 

Ras al-Hut 

y Piscis 

2 

Rijl al-Musalsala 

y Andromedae 

3 

Ras al-Ghul 

(3 Persei 

4 

Mirfaq al-Thurayya 

a Persei 

5 

c Ayn al-Thawr 

a Tauri 

6 

Al-Ayyuq 

a Aurigae 

7 

Rijl al-Jawza’ al-Kubra 

(3 Orionis 

8 

Yadal-Jawza’ al-Yusrd 

Y Orionis 

9 

Al-Slii'ra YamanT 

a Canis Majoris 

10 

Al-Shi'ra al-Shami 

a Canis Minoris 

11 

Fard al-Shuja c 

a Hydrae 

12 

Qalb al-Asad 

a Leonis 

13 

Zahr al-Asad 

6 Leonis 

14 

Janah al-Ghurab 

Y Corvi 

15 

Al-Simak al-A c zal 

a Virginis 


Similar retes are to be seen in two other astrolabes of this family: an unsigned and undated astrolabe 
at the National Maritime Museum, Greenwich, which is attributed to Allahdad (A004) and an 
undated astrolabe by Muhammad Muqlm at the Lahore Museum (A034). A similar rete occurs also 
in an astrolabe (B001) at the Oriental Museum, Moscow, which is said to be a copy made by an 
unknown person in 996/1587 at Lahore of the original astrolabe made in Khorasan for Mlrza 
Baysunghur, who is probably identical with Mlrza ibn Baysunghur (1422-1457), the son of the 
Timurid prince Ghiyath al-Dln Baysunghur; cf. Maslikov & Sarma 2016. 
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Star Name 

Identification 

16 

Al-Simak al-Ramih 

a Bootis 

17 

Nayyir al-Fakkah 

a Coronae Borealis 

18 

c Unuq al-Hayyah 

a Serpentis 

19 

Ras al-Hawwa’ 

a Ophiuchi 

20 

Al-Wdqf 

a Lyrae 

21 

Minqar al-Dajajah 

(3 Cygni 

22 

Al-Nasr al-Tair 

a Aquilae 

23 

Dhanab ctl-Dalfinl 

8 Delphini 

24 

Al-Ridf 

a Cygni 

25 

Mankib al-Faras 

(3 Pegasi 

26 

Matn al-Faras 

a Pegasi 

27 

Dhanab al-Qaytus 

i Ceti 

28 

Al-KhadTb 

(3 Cassiopeiae 


Plates 

There are 5 plates containing stereographic projections for nine different latitudes 
and the plate of horizons. On all the plates, vertical and horizontal diameters are drawn, 
and also the three concentric circles of the tropics and equator. On the latitude plates, 
altitude circles are drawn for each 2°. The numbers of these circles move inwards from 
the outer to the middle circle and then up to meridian, forming a rounded M shape. 
Azimuth arcs are drawn only below the horizon for each 10° and numbered along the 
lower half of the equatorial circle. Lines are drawn for seasonal hours and for equal 
hours counted from the western and eastern horizons. 

The prime vertical, the oblique horizon, and the curves for equal hours counted 
from the western and eastern horizons are inlaid with silver. This is an unusual feature, 
not to be met with anywhere in the extant astrolabes. 
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Below the horizon the words al-maghrib and al-mashriq are engraved in the west 
and east respectively. The latitude and the duration of the longest day at this latitude are 
engraved in the space between the horizon and the circle of Cancer to the right and left 
of the meridian line respectively. 

The plates serve the following latitudes: 


Table A001-2 Plates 



<P 

Longest day 

(locality) 

la 

21:40° 

13;20 hours 

(Mecca) 

lb 

33;25° 

14; 12 hours 

(Baghdad) 

2a 

30;0° 

13;57 hours 


2b 

37;0° 

14;34 hours 


3a 

38;0° 

14;40 hours 


3b 

45° 

15 hours 


4a 

28;20° 

12;49 hours 178 

(Delhi?) 

4b 

Plate of horizons 



5a 

34;0° 

14; 17 hours 


5b 

39;37° 

14;52 hours 

(Samarqand) 


The latitude plates are locality specific rather than latitude specific. Although 
Allahdad calls himself a Lahuri, ‘resident of Lahore,’ there is no plate for the latitude of 
Lahore. It is also strange that the latitude of what is probably Delhi is widely off the 
mark. Plate no. 4a mentions it as 28;20° but in the geographical gazetteer it is mentioned 
as 28;15°. But the more accurate value 28;39° was known as early as 1370. 179 

The plates for 21;40° and 33;25° are clearly intended for Mecca and Baghdad. 
Remarkable is also the fact that the five plates exhibit slightly different colouration, 


12;49 hours is clearly a mistake. It should read 13;49. 
Cf. Mahendra Suri, p. 18 et passim. 
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suggesting that they were cut from different sheets of brass with varying proportion of 
copper. But the style is the same; they were made by the same man. The rete also appears 
to contain more copper than the rest of the components. 


Figure A001.3 - Plate for the latitude of 30° (photo by S. R. Sarma) 

Plate 4b bears four sets of half-horizons for latitudes from 10° to 72°. There are 
no declination scales. The latitudes served are: 


10 

18 

26 

34 

42 

50 

58 

66 

12 

20 

28 

36 

44 

52 

60 

68 

14 

22 

30 

38 

46 

54 

62 

70 

16 

24 

32 

40 

48 

56 

64 

72 
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Figure A001.4 - Geographical Gazetteer (photo by S. R. Sarma) 


Geographical Ga ze tteer 

On the inner side of the mater, there is a geographical gazetteer of 95 cities, 
engraved in two circles of five concentric rows. For each entry, five cells are allotted to 
carry respectively the names of the localities ( al-bilad ), their longitudes ( al-tul ), 
latitudes ( al-‘ard ), their orientation towards Mecca ( al-inhiraf) and the duration of the 
longest day ( al-sa c at ) at that latitude. The majority of the localities is from the Middle 
East, starting from Mecca at 21;40° N and reaching up to Samarqand at 39;37° N 
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latitude. But there are also a few (about 10) Indian cities, and this number grows with 
each successive descendant. Surprisingly enough, the last two cells meant for the inhiraf 
and the longest day are left blank for all localities. In the case of Najaf, except the name 
all other cells are empty. The argument is given only in the first circle, to the right of 
the vertical diameter. The gazetteer is read from the top centre in anti-clockwise 
direction, from right to left. 


Table A001-3 Geographical Gazetteer 



Place Name 

L 

T 

1 

Outer Circle 

Makka Mubarak 

77; 10 

21;40 

2 

Madlnat Rasul 

75;20 

25;0 

3 

Bayt al-Maqdis 

66;30 

31 ;50 

4 

Iskandariyya 

61 ;54 

30; 18 

5 

Misr 

63;20 

30;20 

6 

Dimashq 

70;0 

33; 15 

7 

Halab 

77; 10 

35;50 

8 

Qustantiyya 

59;50 

45;0 

9 

Maragha 

82;0 

37; 20 

10 

Tabriz 

82;0 

38;0 

11 

Ardabll 

82;30 

38;0 

12 

ShamakhI 

84;30 

40;50 

13 

Kufa 

79;30 

31;30 

14 

Baghdad 

80;30 

33;25 

15 

Basra 

84;0 

30;0 

16 

Shiraz 

88;0 

29;36 

17 

Hamadan 

83;0 

35;10 

18 

Sawa 

85;0 

35;0 
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Place Name 

L 

T 

19 

Qazwln 

85;0 

36; 15 

20 

Isfahan 

86;40 

32;25 

21 

Kashan 

86;0 

34;0 

22 

Qum 

84;40 

34;45 

23 

Rayy 

86;20 

35;00 

24 

Astarabad 

89;35 

36;50 

25 

Samnan 

88;0 

36;0 

26 

Damghan 

88;50 

36;20 

27 

Bistam 

89;30 

36;20 

28 

Shlrwan 

91;30 

36;0 

29 

Nishabur 

92;30 

36;21 

30 

Tus 

* 

92;30 

37;0 

31 

Turshlz 

92;0 

35;0 

32 

Tabas GllakI 

92;0 

33;0 

33 

Tun 

92;30 

34;30 

34 

Qa’Tn 

93;20 

31;40 

35 

Haran 

94;20 

34;30 

36 

Badhghls 

94;30 

20;35 

37 

Sarkhas 

94;30 

37;0 

38 

Marw 

97;0 

37;40 

39 

Fariyab 

99;0 

36;45 

40 

Balkh 

80;0 

36;41 

41 

Khujand 

105;35 

41; 15 

42 

Taliqan 

102;50 

36;25 
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Place Name 

L 


43 

Narjisat ? 

104; 25 

36; 10 

44 

c Ara 

97;30 

39;50 

45 

Samarqand 

99; 16 

40;0 

46 

Kashghar 

106;0 

44;0 

47 

Chin? 

125;0 

24;0 

48 

Banjahlr 

104;40 

35;0 

49 

Multan 

106;35 

29; 40 

50 

Qandahar 

106;40 

33;0 

51 

Dihll 

113.35 

28; 15 

52 

Kashmir 

108;0 

35;0 

53 

Lahur 

109;20 

31;50 

54 

Kannawj 

105;50 

26;35 

55 

Nahlawara 

102;30 

27;0 

56 

Sawmnat 

107;10 

22; 15 

57 

Sarandlb 

104;0 

10 

58 

Mansura Sind 

104;0 

27; 40 

59 

Hurmuz 

92;0 

24;0 

60 

Hims 

69;40 

34;0 

61 

Qulzum 

66;30 

28;0 

62 

c Adan 

70;0 

11 ;0 

63 

Sana c a’ az Yaman 70;0 

14;30 


Inner Circle 



64 

Hajar Bahrayn 

83;0 

25;35 

65 

Qatif Bahrayn 

72;0 

22;0 
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Place Name 

L 

T 

66 

JazTraat Harran 

73;0 

36;40 

67 

Mosul 

77;0 

36;30 

68 

Barda c 

83;0 

40;0 

69 

Bulghar 

79;0 

34;0 

70 

Shustar 

84;30 

31 ;30 

71 

Yazd 

89;0 

32;0 

72 

Sariya 

88;0 

36;0 

73 

Jurjan 

90;0 

36; 15 

74 

Istakhr 

88;30 

35;0 

75 

Dhabid 

74;20 

14;10 

76 

Tubbat 

110;0 

40;0 

77 

Akra 

93;0 

27;39 

78 

Bandar Tana 

84;5 

19;20 

79 

Kajmakaran 

99;0 

28;0 

80 

Sirjan 

90;20 

39;30 

81 

Suhraward 

83;20 

37;0 

82 

Kazrun 

87;0 

29;0 

83 

Khuway 

79;6 

37;40 

84 

Bandar Qulzum 

64;0 

29;0 

85 

Suhar c Aman 

84;0 

14;20 

86 

Ba c albak 

70;45 

33; 15 

87 

Akhlat 

75;45 

29;20 

88 

Mada’In 

72;0 

33;10 

89 

Lahasa 

83;30 

24;0 
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Place Name 

L 

<P 

90 

Wasit 

81 ;30 

32;20 

91 

Andarab 

103;45 

36;0 

92 

Ta’If 

11-30 

21;20 

93 

c Aban 

84;30 

30;0 

94 

Lar 

90;0 

28;0 

95 

Najaf 

— 

— 


Back 

On the back, the upper half of the rim is graduated, as in the front, in groups of 5° 
and then in single degrees. The former are labelled in Abjad notation from 5° to 90° and 
then from 90° to 5° (5—90; 90—5). These are the scales of altitude. 

The back is divided into four quarters. In the upper left quadrant, there is a 
trigonometric grid with 60 horizontal parallels. Every tenth of these is extended into the 
upper right quadrant as a quarter circle, to form a solar quadrant there, with a quarter 
circle for each 30° of solar longitude or one zodiacal sign. The signs are labelled along 
the vertical and horizontal radii by their serial numbers (0 for Aries, 1 for Taurus and 
so on). Thus the numbers engraved along the vertical radius from the centre up to the 
circumference are 3 to 8, i.e. summer solstice to winter solstice; those engraved along 
the horizontal axis from the circumference up to the centre are 9 to 11; 0 to 2, i.e. from 
winter solstice to summer solstice. 
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Figure A001.5 - Back of the astrolabe (photo courtesy Salar Jung Museum) 

In the two lower quadrants are engraved the shadow squares. The square on the 
left is for the gnomon of 7 feet. The vertical scale is divided in 7 parts and numbered 
from 1 to 7 starting from the horizontal diameter of the astrolabe; it has the label zill 
mcfkus (umbra versa or reverse shadow). The horizontal scale is divided in 7 parts and 
numbered from the centre onwards; it carries the legend zill mustawi (umbra recta or 
direct shadow). 
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The square on the right is for the gnomon 12 digits. The vertical scale is divided 
in 12 parts and numbered from 1 to 12 starting from the horizontal diameter of the 
astrolabe; it has the label zill ma c kiis (umbra versa or reverse shadow). The horizontal 
scale is divided in 12 parts and numbered from the centre onwards; it carries the legend 
zill mustawi (umbra recta or direct shadow). 

Inside these shadow squares is a rectangular grid containing four astrological 
tables. This rectangular arrangement is exactly the same in the next astrolabe (0). The 
four astrological tables will be discussed there. 

The lower half of the rim carries the two cotangent scales and their subdivisions. 
The scale on the left is in feet; the unequal divisions are numbered from the meridian 
onwards anti-clockwise as 5, 10, 15, ... 40, 45, 50, followed by the label zill ciqdam 
(shadows in feet). The scale on the right is in digits; the unequal divisions here numbered 
as on the left, clockwise from the meridian onwards, followed by the label zill asdbi c 
(shadows in digits). 



Figure A001.6 - Signature of the astrolabe maker (detail from Figure A001.5) - 

Inscription 

The maker’s inscription is engraved below the shadow squares in three lines: 
satfat ustad allahdad 
asturldbl Idhuri 
ft sanah 975 

‘Made by Master Allahdad, the astrolabe maker of Lahore, in the year 975 
[Hijrl = 1567-68 ad].’ 
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Alidade, Pin and Horse 

The original alidade, pin and horse are missing. Now there is a straight alidade 
with turtle-head-shaped ends and a five-lobed centre piece. A cylindrical sighting tube 
is attached to the sights. The pin and the horse are replaced by a modern bolt and a wing 
nut. 180 
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180 


In fact, all the six astrolabes at the Salar Jung Museum are equipped with the same type of alidades 
with sighting tubes, bolts and wing nuts. It appears that all the six astrolabes were acquired from a 
single dealer who may have added these modern replacements to the astrolabes. 



A002® ASTROLABE BY ALLAHDAD, NOT DATED 

Not dated, late 16th century, Lahore 
Diameter 255 mm 

Oxford, Museum of the History of Science (# 47376) 
CCA 1089; Repertoire 2 



Figure A002.1 - Front of the astrolabe 
(© Museum of the History of Science, Oxford) 
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This is a massive astrolabe with a diameter of 255 mm and a thickness of 14 mm; 
the kiirsT and rete are elegantly crafted with matching floral design. 

Components 

Body with crown (d. 255, h. 317, t. 14) with shackle and ring, rete (d. 229) for 36 
stars, 6 plates (d. 229), alidade (230, w. 16, t. 4), pin, wedge, rule. 

Front 

A very massive ring with diamond-shaped cross-section and sharply pointed 
edges, smaller shackle also with diamond-shaped cross-section; seen from the side the 
shackle has the trifoliate form, the bases of the shackle are circular and plain. 

The crown is elegantly reticulated with fine decorative lines engraved on the 
surface. There are decorative lines at the back also. On the edge of the main body are 
engraved alternately long and short cartouches, probably for an inscription but are not 
filled in. General pattern of decorations on the crown and rete consists of tulips with 
two or three petals. 

On the limb is engraved the degree scale in three bands. In the outer band, groups 
of 5° are marked and numbered in 5s from 5 to 360 in Abjad symbols. The two inner 
bands are divided in single degrees. Probably the innermost band was intended to be 
divided into three parts of twenty minutes each, but this was not done. On the back, the 
upper half of the rim is also calibrated in this manner, but at the bottom of the upper 
right quadrant, the innermost band is divided into 20 minutes each in the first unit of 5°. 
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Figure A002.2 - Rete of the astrolabe (© Museum of the History of Science, Oxford) 


Rete 

The rete is constituted by the two rings of Capricorn and ecliptic which are held 
together by the equinoctial bar which is counter-changed at the centre. The equator is 
not represented. The ecliptic ring is divided into the 12 signs of the zodiac and labelled 
with their names, starting from the vernal equinox and proceeding counter-clockwise. 
Each sign is divided into groups of 6° and numbered as 6,12,18, 24, 30 also proceeding 
counter-clockwise. The sloping edge of the ecliptic circle is marked with the divisions 
of 1°. 

The star pointers are shaped like the flared petals of tulip flowers which are joined 
by a very elegant floral arabesque tracery. The floral tracery in the rete and a matching 
design of the openwork kursT, which became the hall mark of the Lahore astrolabes, has 



106 


Allahdad 


its beginnings in this astrolabe. On the rete, the two stars Vega and Altair are shown by 
cut-out and engraved figures of birds; the former seated and the latter soaring. The 
outstretched wings of Altair are filled with deeply cut lines so that a series of feathers 
can be seen. These birds are decorated also at the back with engraved lines. 181 

There is a small handle at the north point on the Capricorn ring. A small triangular 
projection on the ecliptic ring represents al-muri, the zero point of Capricorn. 



Figure A002.3 - Detail of Figure A002.2 showing the zoomorphic representation of 
a Lyrae (Vega) and a Aquilae (Altair) 

Listed below are the stars shown on the rete in the order of their increasing right 
ascension. 


181 


Later on, Muhammad Muqim, one of his two grandsons, would be filling the rete of his astrolabe 
with more than two dozens of similar cut-out figures of zoomorphic star pointers in A049. 
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Table A002-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus JanubT 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

R ’as al-Ghul 

(3 Persei 

6 

Mirfaq al-Thurayyd 

a Persei 

7 

c Ayn al-Thawr 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl al-Jawja’ al-Yusrd 

(3 Orionis 

10 

Yadal-Jawja’ al-Yumnd 

a Orionis 

11 

Al-Shi c rd Yamam 

a Canis Majoris 

12 

Mirzam SahdbT 

(3 Canis Minoris 

13 

Fard al-Shujci 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr al-Asad 

6 Leonis 

16 

Al-Sarfa 

(3 Leonis 

17 

Jandh al-Ghurab 

Y Corvi 

18 

Al-Simdk al-A c zal 

a Virginis 

19 

c Andq 

t, Ursae Majoris 

20 

Al-Simdk al-Rdmih 

a Bootis 

21 

Nayyir al-Fakkah 

a Coronae Borealis 

22 

c Unuq al-Hayyah 

a Serpentis 

23 

Qalb al-Aqrab 

a Scorpii 

24 

R ’as al Hawwd 

a Ophiuchi 
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Star Name 

Identification 

25 

R ’as al JdthT 

a Herculis 

26 

Al-Nasr al-Waqi c 

a Lyrae 

27 

Minqar al-Dajajah 

(3 Cygni 

28 

Al-Nasr al-Td’ir 

a Aquilae 

29 

Dhanab al-Dulfin 

8 Delphini 

30 

Dhanab al-Dajajah 

a Cygni 

31 

Dhanab al-Hiit 

a Gruis 

32 

Mankib al-Faras 

(3 Pegasi 

33 

Matn al-Faras 

a Pegasi 

34 

Janah al-Faras 

y Pegasi 

35 

Dhanab al-Jadl 

6 Capricorni 

36 

Kaff al-Khadtb 

(3 Cassiopeiae 


Plates 

There are six plates of varying thickness with the following specifications. 


Table A002-2 Plates 



<P 

longest day 

la 

21;40° 

13;20 hours 

lb 

30° 

13;57 hours 

2a 

33;25° 

14; 12 hours 

2b 

34;30° 

14;20 hours 

3a 

37° 

14;32 hours 

3b 

38° 

14;40 hours 

4a 

39;37° 

14;50 hours 


(locality) 


(Mecca) 


(Baghdad) 


(Samarqand) 
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<P 

longest day 

(locality) 

4b 

45° 

14;27 hours! 


5a 

27° 

13;43 hours 

(Agra ?) 

5b 

Plate of horizons (western type) 


6a 

Plate of ecliptic coordinates 


6b 

Universal plate for all latitudes designed by Ibn-Baso 


As in the other astrolabe by Allahdad (A001), the plates in this astrolabe are 
locality specific rather than latitude specific. 182 On these, altitude circles are drawn for 
each 1 °, every third circle is interrupted once on both sides of the meridian and its serial 
number is engraved in the space created by the interruption. This is a unique feature; in 
other astrolabes the numbers are written in the spaces between the lines; here the 
numbers form a semi-circular arc and not the rounded figure of M as in the other 
astrolabes. No lines are highlighted. 

The azimuth circles are drawn for every 6° below the horizon and numbered along 
the equatorial circle. Lines are drawn for seasonal hours and for equal hours drawn from 
the western horizon as well as from the eastern horizon, both reaching up to the 
meridian, but numbered from the western horizon. In plate 4a equal hours are not 
numbered. 

Under the intersection of the oblique horizon and the prime vertical on the west is 
written al-maghrib and in the east al-mashriq. Below the horizon is engraved on either 
side of the meridian the latitude and the duration of the longest day, but both inscriptions 


Four plates (la, lb, 2a, 3b) in this astrolabe are common to those in the astrolabe at Hyderabad 
(A001). In other plates, there are certain differences. In the Hyderabad astrolabe there is a plate for 
28;20 (probably Delhi); here there is a plate for 27 (Agra?). At Hyderabad there is a plate for 34°, 
here for 34;30. In three cases, the durations of the longest day differ. 

37° Hyderabad 14;37 Oxford 14;32 

39;37° Hyderabad 14;52 Oxford 14;50 

45° Hyderabad 15 Oxford 14;27. 

In the plate of horizons at Hyderabad, half-horizons are engraved in four sets; here in eight sets. 
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are in a single line and not in two lines as in other astrolabes. Thus on plate la, there is 
al-ard k-a-m and al-sci c at y-j k. 

On all plates calibrated for a particular latitude, the horizon lines, the prime 
meridian and the lines of equal hours are inlaid with silver wire. On plate 5a for 27°, 
the prime meridian is shown only below the horizon; on other plates, it is shown as a 
full circle extending above and below the horizon. 

On plate 5b is engraved a plate of horizons of the western type. On 6a is the plate 
of ecliptic coordinates and on 6b there is a universal plate which was designed by Ibn 
Baso. 



Figure A002.4 - Plate of horizons (© Museum of the Flistory of Science, Oxford) 
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5a. Plate of horizons 

While Allahdad’s other astrolabe (A001) contains a plate of horizons of the eastern 
type, this astrolabe has a plate of horizons of the western type where the half-horizons 
are arranged in eight groups. The horizons for latitudes ranging from 8° to 71° are 
arranged at intervals of 8° in eight batches in the following manner: 


8 

16 

24 

... 48 

56 

64 

9 

17 

25 

... 49 

57 

65 

10 

18 

26 

... 50 

58 

66 

11 

19 

27 

... 51 

59 

67 

12 

20 

28 

... 52 

60 

68 

13 

21 

29 

... 53 

61 

69 

14 

22 

30 

... 54 

62 

70 

15 

23 

31 

... 55 

63 

71 


The horizons are numbered at both their extremities, i.e., at the periphery of the 
plate and at the radials drawn from the centre. There are no declination scales, nor is 
there a label on the plate. This is the only case of western type of the plate of horizons 
in Indo-Persian astrolabes. 

6a. Plate of ecliptic coordinates 

On this plate are drawn the equator, the ecliptic and the two tropics. The ecliptic 
circle is inlaid with silver. Concentric circles of ecliptic latitudes (= altitude circles for 
the latitude of 90° - obliquity) are drawn for every 5° and numbered on both sides of 
the meridian. 

Arcs of ecliptic longitudes (= azimuth arcs for the latitude of 90° - obliquity) 
radiating from the centre are drawn for every 5°. Every sixth of these arcs is inlaid with 
silver, these constituting the boundaries of the twelve signs of the zodiac. But the names 
of the signs are not written along the circumference of the ecliptic; instead groups of 5° 
(of azimuth/ celestial longitude) are numbered along its entire circumference 5—90; 
90—5; 5—90; 90—5. 

There is no label on the plate. This occurs in most of the Lahore astrolabes. 






112 


Allahdad 



Figure A002.5 - Plate of ecliptic coordinates (© Museum of the History of Science, Oxford) 


6b. Universal plate for all latitudes 

On the reverse side of the plate of ecliptic coordinates is engraved a universal plate 
for all latitude which was designed by Ibn Baso in the thirteenth century in Andalusia. 183 
It combines the features of the latitude plate ( saftha ) and the plate of horizons. On this 
plate are drawn three families of circles. 

First, there is a series of 30 arcs of great circles passing through the east and west 
points. These are horizons for each 6° of terrestrial latitudes from +90° to -90°. These 
are not numbered. 


183 


On Ibn Baso, see Calvo 2007; on the construction and use of the universal plate, see Calvo 2000. 
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Then around the east and west points are drawn 15 arcs each at 6° intervals. These 
arcs divide horizons into equal parts. The outermost arcs are inlaid with silver. The 
numbers of these arcs start from the east and west points and proceed along lower 


periphery up to the meridian line. 



Figure A002.6 - Universal plate after Ibn Baso 
(© Museum of the Flistory of Science, Oxford) 


Third, around the centre are drawn 14 concentric circles at 6° intervals. These are 
altitude circles for the latitude of 90°. Ibn Baso calls them madarat (parallels of 
declination). These circles are numbered along the vertical diameter both above and 
below the centre. Above from 6 up to 90 at the centre, and again from 6 at the centre to 
90 below. The outermost circle here, which is the projection of the equator, is inlaid 
with silver. 
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Between this circle of the equator and the outer circle of the plate are drawn three 
semi-circles, only in the northern half. These are called by Ibn Baso ansaf dawa’ir al- 
mayl (semicircles of declination). 

There is no label on this plate either. In an unsigned which can be attributed to 
Allahdad and which will be described next (A003), there is a similar plate which bears 
the label al-safiha al-jami c a li-jdmf al-urud (universal plate for all latitudes). 

Geographical Gazetteer 

The geographical gazetteer is engraved in three concentric circles, providing the 
name ( al-bilad ), longitude ( cil-tul ), latitude ( al-cird ), inhirdf (al-inhiraf) and the longest 
day ( al-cird sd c dt ) in 5 cells situated one below the other for 165 localities. 

The cell for the inhirdf is often blank; sometimes it is filled by the maker, some 
other times by a later hand in smaller and scratchy script. These additions by the 
different hand are marked bold in the following table. Many cells of the longest days 
are also not filled, especially for places in the Indian subcontinent. As compared to the 
previous astrolabe, there are more localities from India (about 20) in this gazetteer. The 
data is read from the right to the left, starting at the topmost point. 
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Figure A002.7 - Geographical gazetteer (© Museum of the History of Science, Oxford) 
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Table A002-3 Geographical Gazetteer 



Place Name 

L 

<P 

inhiraf 

Longest Day 

1 

Outer Circle 

Makka Mubarak 

77; 10 

21;40 

0;0 

13;20 

2 

Madlnat Rasul 

75;20 

25 ;0 

36;10 

13;36,33 

3 

Bayt al-Maqdis 

66;30 

31 ;50 

29;36 

14;50 

4 

Iskandariya 

61;54 

30;58 

39;36 

14;0 

5 

Misr 

63;20 

30;20 

60; 24 

13; 18 

6 

Dimashq 

70;00 

33; 15 

30;16 

14; 12 

7 

Halab 

72;10 

35;50 

34;10 

14;26,27 

8 

Qustantiyya 

59;50 

45 ;0 

38;0 

15; 14,27 

9 

Maragha 

82;0 

37;20 

15;50 

14;32 

10 

Tabriz 

82;0 

38; 15 

15;30 

14;42 

11 

Ardabll 

82;30 

38;30 

15;30 

14;42 

12 

ShamakhI 

82;30 

40;50 

15;30 

14;16,38 

13 

Kufa 

79;30 

31 ;30 

12;31 

14;3,43 

14 

Baghdad 

80;0 

33;25 

13;0 

14;3 

15 

Basra 

84;0 

30;0 

18;24 

13; 12 

16 

Shiraz 

88;0 

29;36 

11 ;23 

13; 15 

17 

Hamadan 

88;0 

35;10 

25;30 

14; 24 

18 

Wah 

85;0 

35;0 

29; 14 

14;29 

19 

Qazwln 

85;0 

36; 15 

26;30 

14;30 

20 

Isfahan 

86;40 

32;25 

40; 23 

14;9 

21 

Kashan 

86;0 

34;0 

36;8 

14; 19 

22 

Qumm 

85;40 

34;45 

32;13 

14; 24 

23 

Rayy 

86;20 

35;0 

31;33 

14; 24 
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Place Name 

L 

T 

inhiraf 

Longest Day 

24 

Ta’If 

87;30 

21;20 

— 

13; 18,15 ! 

25 

Samnan 

88;0 

36;0 

39;40 

14;30 

26 

Damghan 

88;50 

36;30 

28;30 

14;31 

27 

Bistam 

89;30 

36;10 

36;30 

14;30 

28 

Sabzwar 

91;30 

36;5 

38;42 

14;30 

29 

Nlsabur 

92;30 

36;21 

45;3 

14;31 

30 

Tus 

92;30 

37;0 

45;45 

14;30 

31 

Turshlz 

92;0 

35;0 

48 

14;21,50 

32 

Tabas GilakI 

92;0 

33;0 

12;0 

14; 12 

33 

Tun 

92;30 

34;30 

12;3 

14;19,9 

34 

Qa’In 

93;20 

31;40 

12;1 

14; 15! 

35 

Herat 

94;20 

34;30 

13;50 

14;21! 

36 

Bad c as 

94;30 

35;20 

— 

14;25 

37 

Sarhan? 

94;30 

34;0 

51;57 

14; 19 

38 

Marw 

94;0 

37;40 

50;45 

14;40 

39 

Fariyab 

99;0 

36;45 

— 

14;32 

40 

Balkh 

100;0 

36;40 

54;30 

14;32 

41 

Khujand 

105;35 

41 ;55 

45;0 

14; 16! 

42 

Taliqan 

102;50 

36;25 

29;33 

14;31 

43 

Badakhshan 

104; 25 

36;10 

65? 

14;30 

44 

Bukhara 

97;30 

39;50 

14;30 

14;49 

45 

Samarqand 

99;16 

40;0 

49;0 

14; 12! 

46 

Kashghar 

106;30 

44;0 

14;25 

15;3 

47 

Chin Banju 

125 

24;0 

75;45 

13;25 
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Place Name 

L 

<P 

inhiraf 

Longest Day 

48 

Banjahir 

104;40 

35;0 

— 

14^29 

49 

Multan 

106;35 

29;40 

80;43 

13; 15 

50 

Qandahar 

106;40 

33;0 

75;0 

14; 12 

51 

Dehll 

115;45 

28; 15 

86;26 

13;48 

52 

Kashmir 

108;0 

35;0 

68; 12 

14;29 

53 

Lahur 

109;20 

31;50 

— 

14;5 

54 

Qannawj 

115;50 

26;35 

— 

— 

55 

Nahlawara 

102;30 

22;0 

45;30 

12;28 

56 

Swmmnat 

103; 10 

22; 15 

66;30 

12;39 

57 

Sarandlb 

130;0 

10;0 

18;0 

12; 13 

58 

? 

104;0 

22;40 

— 

13;43 

59 

Hurmuz 

92;0 

24;0 

78;45 

13;39 

60 

Tarabulus 

69;40 

34;0 

78; 12 

14; 20 

61 

Qulzum 

66;30 

28;4 

86;3 

13;48 

62 

c Adan 

76;0 

11 ;0 

5;50 

12; 16 

63 

Sana c an Yaman 

74;0 

14;30 

1;15 

— 

64 

Zabll 

74;20 

14; 10 

24;25 

— 

65 

Qatif Bahrayn 

72;0 

22;0 

— 

12;38 

66 

Harr an Jarina 

73;0 

36;40 

— 

14;32 

67 

Mawsil 

77;0 

36;30 

3;54 

14;31 

68 

Barda c 

83;0 

40;0 

16;36 

14; 12! 

69 

Bulghar 

79;0 

34;0 

— 

14; 20 

70 

Shushtar 

84;30 

31;30 

35;20 

14;3,43 

71 

Yazd 

89;0 

32;0 

44; 14 

14;5 
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Place Name 

L 

T 

inhiraf 

Longest Day 

72 

Sariya 

88;0 

35;0 

34;54 

14; 29 

73 

Jurjan 

90;0 

36;45 

36; 15 

14;34 

74 

Istakhar 

88;30 

35;0 

— 

14;29 

75 

Tubbat 

110;0 

40;0 

— 

14; 12/52 

76 

Lahasa 

83;30 

24;0 

69;30 

13;39 

77 

Akra 

93;0 

27;36 

45;3 

13;43 

78 

Bandar Tana 

104; 5 

19;20 

— 

— 

79 

Kach Kamran 

99;0 

28;0 

— 

13;48 

80 

Slrkhan 

90;20 

29;30 

59;0 

13;55! 

81 

Suhraward 

83;20 

37;0 

— 

— 

82 

Kazirun 

87;0 

29; 15 

51;57 

13; 14 

83 

Khuway 

79;40 

37;40 

18;3 

14;40 

84 

Bandar Qulzum 

64;0 

29;30 

— 

13; 15 

85 

Suhar c Aman 

84;0 

14;20 

40;32? 

— 

86 

Ba c alabak 

70;45 

33; 15 

— 

14; 12 

87 

Akhlat 

75;85! 

39;20 

— 

— 

88 

Mada’In 

77;0 

33;10 

28; 1 

14; 12 

89 

Baghdad 

80;0 

33;25 

13/20;0 

14; 13 

90 

Wasit 

81;30 

32;20 

20;57 

14;8 

91 

Basra M c aran (?) 

70;0 

32;0 

— 

14;5 

92 

Andarab 

103;45 

36;0 

— 

14;30 

93 

Abadan 

84;45 

36;0 

— 

13; 14/2 

94 

Jand Nlsabur 

85;0 

33;0 

62;9 

14; 12 

95 

c Askar (?) Mukram 

84;30 

31 ;55 

— 

14;5 
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Place Name 

L 

<P 

inhiraf 

Longest Da 


Middle Circle 





96 

Astarabad 

89;35 

36;50 

36;3 

14; 24 

97 

Lar Sarar 

90;0 

28;0 

66;30 

13;48 

98 

Najaf 

?;15 

32;5 

14;34 

— 

99 

Hilla 

79; 15 

32; 15 

32;40 

14;7 

100 

Karbala 

83;55 

32;40 

14;0 

— 

101 

Jadda 

76;30 

21;45 

— 

13;21 

102 

SardarmanI 

79;45 

34;52 

200;85! 

14;25 

103 

Madlnat Sana (?) 

77;0 

14;0 

— 

— 

104 

Bam 

94;0 

28;30 

69;0 

13;49,01 

105 

Dar ab-Charad 

90; 15 

28; 15 

— 

13;48 

106 

c ArnIn 

84;20 

33;35 

70;0 

14; 14,18 

107 

Abhar 

14;30 

36;45 

25;0 

14;31,35 

108 

Taram 

84;0 

36;30 

— 

— 

109 

Sari 

88;0 

37;0 

— 

— 

110 

Amal 

88;20 

36; 15 

33;21 

14;31 

111 

Damawand 

57;20 

36; 10 

32;44 

— 

112 

Sultaniya 

83;30 

36;36 

26; 40 

14;33 

113 

Basa 

93;30 

37;40 

— 

— 

114 

Kashgar 

106;30 

44;30 

15;3 

14;25 

115 

Khotan 

107;0 

47;0 

20 

— 

116 

Ahmadabad 

— 

— 

— 

— 

117 

Khanbayich 

109; 10 

22;20 

— 

— 

118 

Bahroj 

102;5 

21;20 

— 

— 
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Place Name 

L 


inhiraf 

Longest Day 

119 

Mandu 

110;45 

22;35 

— 

— 

120 

Qalanjar? 

106;0 

25;25 

— 

— 

121 

Kawaliyar 

115;35 

26;33 

— 

— 

122 

Banaras 

117; 20 

26; 15 



123 

Munkher 

119;10 

22;0 

— 

— 

124 

Chanlawa? 

121 

22 

— 

— 

125 

Manarkanu? 

124;0 

22;0 



126 

Kulbarka 

109; 11 

17;40 



127 

Bljapur 

108;30 

17;20 



128 

Bldar 

110; 13 

33;35! 



129 

Ahmadnakar 

— 

— 

— 

— 

130 

Dabal 

— 

— 

— 

— 

131 

Juyul 

106 

19;0 

— 

— 

132 

Dawlatabad 

— 

— 

— 

— 

133 

Talankand 

— 

— 

— 

— 

134 

Dlbal 

80;30 

38;0 

— 

— 

135 

Kabul 

104;40 

34;30 

70;37 

— 

136 

Arna 

104; 20 

33;25 

— 

— 

137 

Ahwaz 

84;0 

31 ;0 

— 

— 

138 

Jazlra ... 

84;30 

33;0 

— 

— 

139 

Firuzabad 

87;30 

28;10 

— 

— 

140 

Dlnur 

83;0 

35;0 

22;31 

— 

141 

Bakuna 

84;30 

39;30 

20;53 

— 

142 

Tahshab 

98;0 

39;0 

— 

— 
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Place Name 

L 

<P 

inhiraf 

Longest Day 

143 

Inner Circle 

Abarqu 

88; 10 

31;30 

45;0 

14;2 

144 

Kerman 

92;30 

30;5 

63;2 

13; 18! 

145 

Sabkara 

89;0 

28;28 

13;28 

13;49 

146 

Kartan 

— 

— 

34;30 

— 

147 

Husum 

15; 10 

37;0 

33;31 

14;33,0 

148 

Sus 

15;30 

22;0 

74;30 

12;38 

149 

Muqan 

83;0 

38;0 

38;34 

14;39,15 

150 

Khwarizm 

102;0 

42;0 

14;30 

15;7 

151 

Bajlram? 

107;30 

26;30 

76; 15 

— 

152 

Karkan 

— 

— 

39;3 

— 

153 

Quniya 

66;30 

40;0 

62;16 

14; 17,13 

154 

JarmT Habasha 

65;30 

9;30 

45;0 

12; 12 

155 

Lahjan 

86;50 

36;25 

28;34 

14;31 

156 

Khatlan 

37;0 

84; 10 

28;35 

14;35 

157 

Barbar 

65;0 

14;0 

39;10 

12;4 

158 

Arsahbal 

82;0 

19;4 

39;0 

12; 12 

159 

Hims 

70;45 

33; 15 

— 

14; 16,28 

160 

Mardln 

74;0 

37; 15 

— 

14;34,34 

161 

Khan Baligh 

124;0 

46;0 

— 

14;34,8 

162 

Khabls 

93;0 

31 ;5 

— 

14; 1,16 

163 

Jlrfat 

93;0 

27;30 

— 

13;43 

164 

Ma c azar Lamban 

24;0 

33;40 

— 

33;25! 

165 

Natlr 

86;0 

33; 15 

— 

14; 12 
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Baghdad occurs twice at 14 and 89 and Kashghar at 46 and 114! In as many as 18 
cases, the duration of the longest day is given in hours, minutes and also in seconds (see, 
e.g., nos. 2, 7, 8 and so on). 

Back 

The back of the astrolabe is almost the same as in the previous astrolabe, with two 
minor differences. In the previous astrolabe, the shadow square for 7 is on the left and 
that for 12 on the right. Here it is the reverse. In the previous astrolabe, the name of the 
maker is followed by the year of manufacture. Here the year is not mentioned. 

The upper half of the rim carries the two altitude scales which are divided in 1 ° 
and 5° and numbered as 5—90; 90—5. The lower half of the rim carries the two 
cotangent scales in feet and in digits respectively. 

In the upper left is the trigonometric quadrant with 60 horizontal parallels. There 
are no labels or dotted lines. In the upper right is the solar quadrant with a declination 
arc for each 30° of solar longitude or one zodiacal sign. The signs are labelled along the 
vertical and horizontal radii by their serial numbers (0 for Aries, 1 for Taurus and so 
on). Thus the numbers engraved along the vertical radius from the centre up to the 
circumference are 3 (Cancer) to 8 (Sagattarius), i.e. summer solstice to winter solstice; 
those engraved along the horizontal axis from the circumference up to the centre are 9 
(Capricorn) to 11 (Pisces); 0 (Aries) to 2 (Gemini), i.e. from winter solstice to summer 
solstice. 
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Figure A002.8 - Back of the astrolabe (© Museum of the History of Science, Oxford) 


In the lower half are shadow squares, on the left for 12 digitd and on the right for 


7 feet, 
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Astrological Tables 


Inside the shadow squares is a large rectangular grid containing four astrological 


tables, exactly as in A001. 



Figure A002.9 - Astrological tables on the back (photo by S. R. Sarma) 


la Table of limits or terms of the signs ( al-hudud ) 

Starting from the right, the first is the table of the limits or the terms of the signs 
in 11 columns and 12 rows. The corresponding label hudiid kawdkib is engraved on the 
right hand side, outside the vertical scale of the shadow squares. Here the 30 degrees of 
each sign are divided into 5 intervals of unequal size and each interval is assigned to a 
planet other than the sun and moon. In the table here, the first column on the right carries 
the arguments, namely the 12 signs of the zodiac, represented here by the serial numbers 
from 0 to 11 in Abjad notation. 184 Thereafter, alternate columns display the numerical 
values of the limits in Abjad and the names of the planets represented by the last letters 
of their names in Arabic. There are two systems of indicating the intervals, either each 
interval separately, or the cumulative sum of the all the preceding intervals. The latter 
system is followed in the present table. 


184 


The first cell of the column carries the symbol for “3” instead of “0” by mistake and this mistake 
is repeated in A001 as well. 
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Figure A002.10 - Table of limits (detail of Figure A002.9) 

In the following table, instead of the symbols, the full names of the signs and 
planets are shown. 


Table A002-4 Limits of the Signs 


0 185 . Aries 

6 

Jupiter 

12 

Venus 186 

20 

Mercury 

25 

Mars 

30 

Saturn 

1. Taurus 

8 

Venus 

14 

Mercury 

22 

Jupiter 

27 

Saturn 

30 

Mars 

2. Gemini 

6 

Mercury 

12 

Jupiter 

17 

Venus 

24 

Mars 

30 

Saturn 

3. Cancer 

7 

Mars 

13 

Venus 

19 

Mercury 

26 

Jupiter 

30 

Saturn 

4. Leo 

6 

Jupiter 

11 

Venus 

18 

Saturn 

24 

Mercury 

30 

Mars 


185 


186 


Erroneously 3 in the place of 0. 
Erroneously Mars instead of Venus. 









































A002 - Astrolabe by Allahdad, not dated 


127 


5. Virgo 

7 

Mercury 

16 

Venus 

21 

Jupiter 

26 

Mars 187 

30 

Saturn 

6. Libra 

6 

Saturn 

14 

Mercury 

21 

Jupiter 

28 

Venus 

30 

Mars 

7. Scorpio 

7 

Mars 

11 

Venus 

19 

Mercury 

24 

Jupiter 

30 

Saturn 

8. Sagittarius 

12 

Jupiter 

17 

Venus 

21 

Mercury 

25 

Saturn 

30 

Mars 

9. Capricorn 

7 

Mercury 

14 

Jupiter 

22 

Venus 

26 

Saturn 

30 

Mars 

10. Aquarius 

7 

Mercury 

13 

Venus 

20 

Jupiter 

25 

Mars 

30 

Saturn 

11. Pisces 

12 

Venus 188 

16 

Jupiter 

19 

Mercury 

28 

Mars 

30 

Saturn 


lb. In column 13 there are twelve terms which appear to state the influences of the 
12 houses of the zodiac on the native’s life. These correspond, to a certain extent, to 
Sanskrit terms. In the following table the Arabic and Sanskrit terms are juxtaposed. 

Table A002-5 Houses of the Zodiac 



Arabic Names 
of the houses 
of the zodiac 

Terms in 
column 13 

Meaning of 
the previous 
column 

Sanskrit 

Name 

Meaning of the 
Sanskrit Name 

1 

al-talf 

al-tdli c 

ascendant 

tanu 

body 

2 

al-thdm 

al-mdl 

wealth 

dhana 

wealth 

3 

al-thdlith 

al-akhwa 

brothers 

sahaja 

siblings 

4 

al-rdbi c 

al-dqiba 

followers? 

suhrd 

friends 

5 

al-khdmis 

al-walid 

son 

suta 

son 

6 

al-sadis 

al-mard 

sickness 

ripu 

enemy 

7 

al-sdbi c 

al-nasd’ 

women (pi) 

jdyd 

wife 

8 

al-thamin 

al-mawt 

death 

mrtyu 

death 

9 

al-tdsf 

al-safar 

travel 

dharma 

religious life 


187 


188 


Erroneously Venus in the place of Mars. 
Erroneously Mars instead of Venus. 
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Arabic Names 
of the houses 
of the zodiac 

Terms in 
column 13 

Meaning of 
the previous 
column 

Sanskrit 

Name 

Meaning of the 
Sanskrit Name 

10 

al-dshir 

al-sultan 

ruler 

karma/aspada 

authority 

11 

al-hadf ashar 

al-rakhd’ 

welfare 

aya 

income 

12 

al-thdnf ashar 

al-a c da ’ 

enemy 

vyaya 

Expenditure 


II. The Table of Triplicities is arranged immediately to the left of the centre at 
the top in 7 columns and 5 rows. The first row carries the label muthallathdt nahdri layli 
(triplicities of the day [and] of the night). The characteristics or the elements to which 
the triplicities are assigned are written in the first column. Here the sequence of the 
names of the elements is not correctly maintained. Instead of fire, earth, air and water, 
the engraver wrote fire ( bar !), air ( hawd ), water (rad, more correctly rad’) and earth 
C ars, correctly ard). The table contains only the names of the planetary regents. In the 
reproduction of the table below, the names of the signs are added in square brackets. 
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Figure A002.11 - Table of Triplicities (detail of figure A002.9) 
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Table A002-6 Triplicities 


Muthallathat 

triplicities 

Nahari 
of the day 

Laylli 
of the night 

Fiery 

[Aries] 

Sun 

[Leo] 

Jupiter 

[Sagittarius] 

Saturn 

[Aries] 

Jupiter 

[Leo] 

Sun 

[Sagittarius] 

Saturn 

Earthy 189 

[Taurus] 

Saturn 

[Virgo] 

Mercury 

[Capricorn] 

Jupiter 

[Taurus] 

Mercury 

[Virgo] 

Saturn 

[Capricorn] 

Jupiter 

Airy 190 

[Gemini] 

Venus 

[Libra] 

Moon 

[Aquarius] 

Mars 

[Gemini] 

Moon 

[Libra] 

Venus 

[Aquarius] 

Mars 

Watery 191 

[Cancer] 

Venus 

[Scorpio] 

Mars 

[Pisces] 

Moon 

[Cancer] 

Mars 

[Scorpio] 

Venus 

[Pisces] 

Moon 


III. Immediately below the tables of triplicities is a table with the intriguing title 
farkh (joy) in 7 columns and 8 rows. 


Erroneously ‘air’ (hawa) instead of ‘earth’. 

Erroneously ‘water’ (ma) instead of ‘air’. In this and in the next row. Moon and Mars are 
interchanged in the regents of the day as well as in those of the night. 

Erroneously ‘earth’ (ard) instead of ‘water’. 
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Figure A002.12 - Table of farkh (detail of Figure A002.9) 


The first column on the right contains obviously the numbers 1, 2, 3, 4, 5, 10, 20, 
40 in Abjad notation. In the rest of the cells, there are alphabetical symbols; it is difficult 
to decide whether these are mere numerical symbols or symbols for planets. The 
following table shows both possibilities. Such a table does not occur elsewhere; it is not 
clear what it signifies. 


Table A002-7 Table of farkh as shown in Figure A002.12 


1 

86/106 

13 

0 / Venus 

10 / Jupiter 

4 / Mercury 

7 / Moon 

2 

45 

6 

0 / Venus 

11 

3 

3 

3 

260 / Moon / Sun 

39 

30 / Saturn 

60 / Sun 

8 / Jupiter 

quwwa (strength) 

4 

60 / Sun 

12 

12 

9 

6 

kawkab (planet) 

5 

77 

45 

60 / Sun 

7 / Moon 

30 / Saturn 

10 / Jupiter 

10 

45 

30 

10 / Jupiter 

4 / Mercury 

8 / Jupiter 

2 

20 

69 

3 

8 / Mars 

0 / Venus 

4 / Mercury 


40 

218 

3 

3 

7 / Moon 

9 
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IV Table of Faces of the Signs (al-wujuh) 

The last four columns (or the first four when counted from the left) contain a table 
of decans with the title wujuhat in 4 columns and 12 rows. The first three columns from 
the left show the planetary regents governing each of the three decans of a sign. The 
fourth column contains two sets of numbers in abajd notation. In the table below, these 
two sets are reproduced in two separate columns for the sake of clarity. One set has the 
serial numbers from 0 to 11 and carries the title burj (sign); these refer to the 12 signs 
and form the argument of the table. The second set is problematic. It carries the title 
quwwa (strength); 192 but strength is not usually assigned to the planets governing the 
decans of signs. 


Table A002-8 Faces of the Signs 


burj (sign) 

Quwwa wujuhat (decans) 

(strength/ 

potency) 




10 

20 

30 

0 Aries 

8 

Mars 

Sun 

Venus 

1 Taurus 

12 

Mercury 

Moon 

Saturn 

2 Gemini 

5 

Jupiter 

Mars 

Sun 

3 Cancer 

8 

Venus 

Mercury 193 

Moon 

4 Leo 

7 

Saturn 

Jupiter 

Mars 

5 Virgo 

1 

Sun 

Venus 

Mercury 194 

6 Libra 

9 

Moon 

Saturn 

Jupiter 

7 Scorpio 

3 

Mars 

Sun 

Venus 

! Sagittarius 

6 

Mercury 

Moon 

Saturn 


Dr Martin Gansten informs me that this term became kuttha in Sanskrit texts on Tajika astrology 
which is derived from Arabic/Persian astrology; on these texts, cf. Pingree 1981, pp. 97-100. 

Erroneously Jupiter instead of Mercury 

Erroneously Jupiter instead of Mercury 
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9 Capricorn 

11 

Jupiter 

Mars 

Sun 

10 Aquarius 

10 

Venus 

Mercury 

Moon 

11 Pisces 

2 

Saturn 

Jupiter 

Mars 


Alidade, pin and wedge 

The alidade is nicely crafted with ornate terminals and an ornate centre piece. The 
right half is divided into 12 units, each of which corresponds to 5 divisions in the 
trigonometric quadrant on the back. The left half is engraved with declintaion arcs to 
match those in the upper right quadrant on the back. But neither half of the alidade is 
numbered. The eye-pieces have two holes each, one larger and the other smaller. 

The horse is not flat; the head and neck are thicker and contoured. The eyes were 
originally filled with some red substance which is disappearing. On the neck, the mane 
is depicted by engraved lines. Plain-headed pin. 


Rule in the front 

In the front is attached a rule with a pointed end and without any graduations. Indo- 
Persian astrolabes do not have rules. This one must have been added in recent times. 



Figure A002.13 - Signature of the maker (photo by S. R. Sarma) 


Inscription 

Below the shadow squares is engraved in rather large letters the astrolabe maker’s 
signature in double-outlines: 

sarfat ustad allahdad asturlabl lahurT. 

‘Made by Master Allahdad, the astrolabe-maker of Lahore.’ 


Provenance 


Ex-collection Chadenat; La Ferte-Barnard; coll. J. A. Billmeir, Elstead (Surrey). 
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A003® ASTROLABE ATTRIBUTABLE TO ALLAHDAD 

Late 16th century, Lahore 
Diameter 208 mm 

Oxford, Museum of the History of Science (#34611) 

CCA 2530 



Figure A003.1 - Front of the astrolabe (© Museum of the ffistory of Science, Oxford) 

This astrolabe, though not signed and dated, can be attributed to Allahdad because 
of the similarity of workmanship between this astrolabe and the undated astrolabe by 
Allahdad (A003) and because these two astrolabes contain Ibn Baso’s universal plate 
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for all latitudes. The retes are almost alike in their design and have exactly the same 36 
star pointers. However, the gazetteer in this astrolabe appears to have been engraved by 
a different person, probably at a later point of time (see below under Gazetteer). 

Components 

Body with crown (d. 208, h. 267, t. 10), shackle and ring, rete (d. 198) for 36 stars, 
6 plates (d. 198), alidade (1. 205), pin and wedge. The shackle and ring are crude 
replacements. 

Front 

The ring is plain with roundish cross-section, crudely soldered together. The 
shackle is also plain with a flat oval cross-section. The ring and shackle are clearly late 
replacements. 

The profiles of the kursT consist of ogival bases with decorative holes, followed by 
three successive lobes. The finial is trifoliate. Leaving out a broad border, the rest of the 
kursl is elegantly reticulated. The limb is divided in 1° and numbered in 5 s from 5 to 
360. 

Rete 

The rete is thick in the middle and tapers slightly towards the circumference. The 
rings of the Tropic of Capricorn and ecliptic are held together by the equinoctial bar 
which is counter-changed at the centre. The spaces between the two rings and that inside 
the ecliptic ring are filled with a delicate tracery of tendrils terminating in tulip-like 
flowers. The tulips have two flared petals, one larger than the other; where the two petals 
branch off is a small hole pierced through the whole thickness. The holes are filled with 
black substance so that it shows at the back also. In the front the holes have a pleasing 
decorative function. The back is smooth and neatly polished with the black dots standing 


out. 
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Figure A003.2 - Rete of the Astrolabe (© Museum of the Flistory of Science, Oxford) 


There is a small handle just outside the ecliptic ring in the segment of Virgo. A 
small triangular projection rising from the ecliptic ring at the zero point of Capricorn is 
the al-muri or the Capricorn index. 

The ecliptic ring is divided into the 12 zodiac signs and labelled. Each sign is 
divided into 5 parts but these are not numbered. On the sloping edge of the ring, each of 
these parts is divided into 3 units, each of 2°. 

There are 36 star pointers in the form of tulip petals. These are exactly the same 
as in the undated astrolabe by Allahdad (A002). 

Table A003-1 Stars on the Rete 

Star Name Identification 


1 


Dlicmab Qaytus Janubi 


(3 Ceti 
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Star Name Identification 


2 

Batn cil-Hut 

(3 Andromedae 

3 

Rijl al-musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

Rds al-Ghul 

(3 Persei 

6 

Mirfak al-Thurayyd 

a Persei 

7 

c Ayn al-Thawr 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl al-Jawjd’ al-Yusrd 

(3 Orionis 

10 

Yad al-Jawjd’ al-Yumnd 

a Orionis 

11 

Shfrd Yamdm 

a Canis Majoris 

12 

Shfrd ShdmT 

a Canis Minoris 

13 

Fard al-Shujcf 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr al-Asad 

6 Leonis 

16 

Sarfa 

(3 Leonis 

17 

Jandh al-Ghurdb 

Y Corvi 

18 

c Andq 

t, Ursae Majoris 

19 

Simak A c zal 

a Virginis 

20 

Sirndk Rdmih 

a Bootis 

21 

Nayyir Fakkah 

a Coronae Borealis 

22 

c Unuq al-Hayyd 

a Serpentis 

23 

Qalb al-Aqrab 

a Scorpii 

24 

Rds al-Hawwd 

a Ophiuchi 

25 

Rds al-Jdthi 

a Herculis 
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Star Name 

Identification 

26 

Nasr Wdqf 

a Lyrae 

27 

Minqar al-Dajajah 

(3 Cygni 

28 

Nasr Ta’ir 

a Aquilae 

29 

Dhanab al-Dulfin 

8 Delphini 

30 

Dhanab al-Dajajah 

a Cygni 

31 

Dhanab al-Hiit 

y Gruis 

32 

Mankib al-Faras 

(3 Pegasi 

33 

Matn al-Faras 

a Pegasi 

34 

Dhanab al-Jadi 

6 Capricorni 

35 

Janah al-Faras 

Y Pegasi 

36 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 

There are six plates of varying thickness and colouration, serving nine different 
latitudes. 

Table A003-2 Plates 



<P 

Longest Day 

(Locality) 

la 

17;0° 

13;2 hrs 


lb 

36;10° 

blank 


2a 

21;40° 

13; 14 

(Mecca) 

2b 

25;0° 

13;25 

(Medina) 

3a 

27;0° 

13;44 

(Agra) 

3b 

32;0° 

14;8 

(Lahore) 
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<P 

Longest Day (Locality) 

4a 

30;0°195 

13:18 

4b 

40;0° 

14;54 

5a 

45;0° 

15;30 

5b 

Plate of horizons 

6a 

Plate of ecliptic coordinates 

6b 

Ibn Baso’s universal plate for all latitudes 


Interestingly, the two sides of plate 2 are devoted to Mecca and Medina, the holy 
cities of Islam. This juxtaposition was never repeated in any other Indian astrolabe. The 
two sides of plate 3 are devoted to Agra and Lahore, the two Mughal imperial cities. 
This practice was emulated by his descendants. There are no silver inlays on any plate 
here. Below the horizon are engraved al-mashriq and al-maghrib on the eastern and 
western sides respectively. In the centre are engraved the latitude ( al-ard ) and the 
duration of the longest day in two lines one below the other. 

Altitude circles are for every 2°; on some plates the numbers form a semicircular 
arc, on others the characteristic round M shape. Azimuths are drawn for every 10° 
below the horizon. The style of their numbering varies from plate to plate. On some the 
numbers are engraved below and along the oblique horizon and below and along the 
circle of the Tropic of Cancer (e.g. lb). On some other plates, there are two sets of 
numbers, one along the horizon and another at the northern end of azimuths in such a 
way that the numbers form two sides of an isosceles triangle. Yet on some other plates 
(e.g. 2b) one set is engraved in an arc above the equatorial circle and another set as in 
the previous case so that where the apex of the triangle touches the arc, one finds the 
number 90 in Abjad arranged four times in pleasing symmetry. 


195 


Instead of the zero sign, the engraver by mistake wrote the letter ayn (£) which would have given 
the value of 70 in the minutes’ place! 
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Figure A003.3 - Plate for 25°; note the the arrangement of the numbers of the azimuth circles; 
also the shape of zero (photo by S. R. Sarma) 

On some other plates (3a) there are two sets, one in the form of an arc and another 
in the form of a truncated triangle. 

There are two sets of hour lines on all latitude plates, for seasonal hours and for 
equal hours since sunset and before sunrise, both reaching up to the meridian, but both 
sets are numbered from the western horizon in elegant Abjad symbols. 

5b Plate of horizons 

Four sets of half horizons are engraved on the plate in the eastern fashion. Each 
set is labelled four times along the length of the half horizons. The half horizons for 
latitudes ranging from 4° to 66° are arranged at intervals of 8° in four batches in the 
following manner: 


4 

12 

20 .. 

.. 44 

52 

60 

6 

14 

22 .. 

.. 46 

54 

62 

8 

16 

24 .. 

.. 48 

56 

64 

10 

18 

26 .. 

.. 50 

58 

66 


There are no declination scales, nor a label on the plate. 
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Figure A003.4 - Plate of horizons (© Museum of the History of Science, Oxford) 






142 


Allahdad 



Figure A003.5 - Plate of ecliptic coordinates (© Museum of the History of Science, Oxford) 


6a Plate of ecliptic coordinates 

This plate is thicker and more yellowish than the other plates. On it are drawn first 
the equator and the two tropics. The equator and the Tropic of Cancer are drawn as 
dotted lines, the latter is rather faint. The ecliptic is also drawn as a dotted line and 
marked with the names of the 12 signs of the zodiac, starting at the vernal equinox and 
proceeding counter-clockwise. 

Arcs of celestial longitudes radiating from the centre are drawn for every 10°. 
Every third of these, which constitutes the boundary of the signs, is dotted. The arcs are 
numbered along its entire circumference 10—90; 90—10; 10—90; 90—10. 
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Circles of celestial latitudes are drawn for every 6° as concentric circles around 
the zenith. These are numbered in two columns from the south point up to the centre 
from 6 to 90; again from the ecliptic circle up to the north point from 6 to 90. 

Outside the Tropic of Capricorn the four cardinal points are marked and labelled 
mashriq, maghrib, janub and shamal. 

In the south-west corner outside the line of the Tropic of Capricorn is the label 
mlzdn al-ankabut. 


6b Universal plate for all latitudes 



As in the previous astrolabe (A002), here also on the reverse side of the plate of 
ecliptic coordinates is engraved the universal plate for all latitude ( al-saftha al-jami c a 
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li-jamf al- urud) which was designed by Ibn Baso. 196 No lines are inlaid here with silver, 
but there are 11 labels at different places. 

As on the obverse side, here also the cardinal directions are labelled. At the east 
and west points al-mashriq and al-maghrib respectively; and at the south and north 
points outside the peripheral circle al-janub and al-shamdl. 

As in A002, three families of circles are drawn here. First, the 30 arcs of great 
circles passing through the east and west points. These are horizons for each 6° of 
terrestrial latitudes from +90° to -90°. These are not numbered. 

Then around the east and west points are drawn 15 arcs each at 6° intervals. These 
arcs divide horizons into equal parts. The numbers of these arcs start from the east and 
west points and proceed along lower periphery up to the meridian line. 

Third, around the centre are drawn 14 concentric circles at 6° intervals; these 
constitute the altitude circles for the latitude of 90°. These circles are numbered along 
the vertical diameter both above and below the centre. Starting at 6 below, the 
numbering continues up to the centre and then from 90 at the centre it goes up to 6 at 
the top. The circle of 24° is emphasized by dots. The lower half of the outermost circle, 
which is the eqator, is dotted. Below this circle is written, across the meridian line, al- 
c ard tisin (the latitude of 90 [degrees]). 

In A002, three semi-circles are traced between the equator and the outer circle of 
the plate. These semi-circles are not drawn here. But two circles which pass through the 
east and west points are extended into the southern half. One of these is drawn with its 
centre on the meridian at 36° to south of the centre of the plate. Where this circle 
intersects the meridian in the south is a label which reads dci’ira samut muwafiq ufq c ard 
72 (circle of azimuths corresponding to the horizon of the latitude 72°). 

Another circle is drawn with its centre on the meridian at 42° to south of the centre 
of the plate; it passes through the east and west points and extends into the southern half 
of the plate. This circle is completely dotted and carries four labels in the southern half. 
Where it emerges into the southern half after passing through the east point is written 
scant cil-ras (azimuth of the head?). Where the circle emerges after passing through the 


196 


On Ibn Baso, see Calvo 2007; on the construction and use of the plate, see Calvo 2000. 
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west point is written samt al-qadam (azimuth of the foot?). A little above these labels, 
there is an identical label on both sides, which reads da’ira samut muwafiq mayl a c zam 
karsu lasat (circle of azimuths corresponding to the maximum obliquity ... ?); above 
this is written 12 in Abjad notation. 

Finally, outside the circle of the Tropic of Capricorn, just above the east point is a 
long label dciwa’ir samutd’Tn safihat afdq buldan ... (?). 

Geographical Gazetteer 

On the inner side of the mater, a geographical gazetteer is engraved in four 
concentric circles containing geographical data of 104 localities. Above the outer or first 
circle, compass directions are engraved at the east ( al-mashriq ), south ( al-janub ) and 
west ( al-maghrib ) points. At the north point, the space is occupied by a plug to receive 
the notches cut in the plates. 

In the first circle, two adjacent cells are filled with the name of a single locality so 
that the degrees and minutes of the latitudes etc. are written in separate cells. Mecca and 
Medina are mentioned without the honorifics. For each locality are given its name 
( asmd’ al-buldan), latitude ( al-ard ), co-latitude (I amain al-ard ), and longitude ( al-tiil ) 
in this order. This is perhaps the only astrolabe to list co-latitudes (90- qp), which can 
easily be calculated from the latitudes. Even so at least in five cases (nos. 56, 62,76, 94, 
95) there are errors, for the values of the latitude and co-latitude do not add up to 90! In 
fact, this gazetteer does not even follow the traditionally accepted parameters for the 
two holy cities of Islam, namely Mecca (Long. 67 as against 77; 10) and Medina (Long 
65;20, Lat. 24;20 as against Long. 75;20, Lat. 25;0). 

Moreover, three types of symbols for zero are used in this astrolabe. On the plates 
are seen two different symbols which are, however, quite common. 



Figure A003.7 - Zero symbol on the plate for 17° (photo by S. R. Sarma) 
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Figure A003.8 - Zero symbol on the plate for 25° (photo by S. R. Sarma) 


But in the gazetteer, one encounters an entirely unusual symbol. 



Figure A003.9 - Zero symbols in the gazetteer (photo by S. R. Sarm) 


The quality of calligraphy in the gazetteer is not very good; the quality of 
engraving is also poor. Some dots seem to have been punched mechanically. In the inner 
ring, the Abjad symbols are scratched rather than engraved. The gazetteer was clearly 
engraved by a different hand. 

The argument occupies the first two cells to the left of the vertical diameter, and 
the gazetteer is arranged counter-clockwise. In the following table, as in the other tables, 
we mention the name of the locality, longitude, latitude, and other parameters, in this 
order for the sake of consistency. 
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Figure A003.10 - Geographical gazetteer (© Museum of the Flistory of Science, Oxford) 


Table A003-3 Geographical Gazetteer 


Place Name 

L 

<P 

Co-latitude 

0 asmd ’ al- 

( al-tul ) 

(i al- c ard ) 

(,tamdm al- 

buldan) 



c ard) 
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Place Name 

L 

<P 

Co-latitude 


First Circle 




1 

Makka 

67;0 

21;40 

68;20 

2 

Madlnah 

65;20 

24;20 

65;40 

3 

Jadda 

66;0 

21;5 

68;55 

4 

Ta’If 

65;20 

21;20 

68;40 

5 

Baghdad 

63;55 

33;30 

56;30 

6 

Basra 

83;40 

30;20 

59;40 

7 

Qadis 

58;10 

33;20 

56;40 

8 

Misr 

55;0 

30;20 

56;40 

9 

Sus 

58;29 

29;20 

60;40 

10 

Mosul 

58;29 

35;50 

54;10 

11 

Dimashq 

67;0 

33;20 

56;40 

12 

Halab 

69;30 

33;20 

56;40 

13 

Safada 

59;0 

32;0 

58;0 

14 

Ghaza 

58;0 

32;0 

58;0 

15 

Kufa 

68;30 

32;10 

57;50 

16 

Lahya ? 

72;0 

15;26 

74; 14 

17 

Zabld 

73;20 

15;21 

74;39 

18 

Makha 

72;33 

13;20 

76;40 

19 

Sana c a’ 

73;30 

15; 10 

74;50 

20 

Ta c izz 

75;30 

15;0 

75;0 

21 

c Adan 

73;25 

12;44 

77; 15 

22 

Hadhramut 

73;35 

16; 10 

73;50 

23 

Shahar 

77;36 

16;17 

73;43 
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Place Name 

L 

<P 

Co-latitude 

24 

Zafar 

81;40 

18;55 

71 ;5 

25 

Masurah 

86;30 

20;55 

69;5 

26 

c Aman 

87;30 

20;5 

69;55 

27 

Ras al-Jad ? 

87;46 

20;30 

69;30 

28 

Muskah 

84;23 

24;29 

65;31 

29 

Suhar 

83;40 

25;20 

64;40 

30 

Bahrayn 

83;0 

25; 15 

64;45 

31 

Lahsa 

67;30 

18;0 

72;0 

32 

Wasit 

61;0 

32;0 

58;0 

33 

Iskandariyya 

51;20 

31;20 

58;40 

34 

Qastantaniyya 

49;50 

45 ;0 

45;0 

35 

Qulzum 

Second Circle 

64;0 

24;30 

65;0 

36 

Daywal al-sind 

95;0 

25;12 

64;48 

37 

Mansura 

105;0 

27;40 

62;20 

38 

Diu? 

99;47 

22;25 

67;35 

39 

Kanbayata 

101 ;0 

21;40 

68;20 

40 

Ahmadabad 

108;40 

23; 15 

66;45 

41 

Ajmlr 

111 ;5 

21 ;7 

68;53 

42 

Akra 

115;0 

27;0 

63;0 

43 

Dehll 

118; 17 

28; 15 

61;45 

44 

Lahur 

109;20 

31;4! 

58.56 

45 

Multan 

107;40 

29;40 

60; 20 

46 

Qandahar 

107;40 

33.10 

56;50 


150 


Allahdad 



Place Name 

L 

<P 

Co-latitude 

47 

Kabul 

104;40 

34;30 

65;30 

48 

Ujjayn 

112;0 

25 ;0 

65;0 

49 

Nahlawara 

112;30 

22;0 

68;0 

50 

Dawlatabad 

107;0 

20;30 

69;30 

51 

Surat 

101;0 

21;20 

68;40 

52 

Shlwar? 

101 ;36 

19;35 

70;25 

53 

Dabul 

101:10 

18;5 

71:55 

54 

Jawah 

102:10 

15;56 

74;4 

55 

Bljapur 

120;0! 

20;0 

70;0 

56 

Manhlur ? 

102;35 

12;55! 

77;45! 

57 

KoshI 

103;36 

9;26 

80;34 

58 

Sarandlb 

130;0 

10;0 

80;0 

59 

Muhammad 

Bandar 

107;39 

12;0 

78;0 

60 

Siyalan 

109;39 

6;48 

83; 12 

61 

Mashalfitar 

109;39 

16;40 

73;20 

62 

Manik Batan 

112;9 

19;18! 

71:32! 

63 

Bankala 

[Dhaka] 

122;45 

22;50 

67;10 

64 

Nashtarjam 

112;0 

23;30 

66;30 

65 

Rakhban? 

117;4 

20;30 

69;30 

66 

Bayku 

114;20 

17;30 

72;30 

67 

Martaban 

123;30 

14;40 

75;20 

68 

Tanas ari ? 

126;35 

12;20 

77;40 

69 

Malaqa 

127;? 

2;55 

87;5 
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Place Name 

L 

<P 

Co-latitude 

70 

Shaharnu 

Third Circle 

118;0 

32;0 

58;0 

71 

Isfahan 

77;40 

34;50 

55; 10 

72 

Shiraz 

78;0 

32;20 

57;40 

73 

Slraf 

79;0 

29;50 

60; 10 

74 

Nlshabur 

81;45 

36;20 

53;40 

75 

Samarqand 

89;30 

36;50 

53;10 

76 

Halwan 

71;45 

32;20! 

56;40! 

77 

Najara 

96;19 

39;10 

50;50 

78 

Kanja 

81;30 

41;20 

38;40 

79 

Ardabll 

74;30 

38;0 

52;0 

80 

Rayy 

76;20 

35;0 

55;0 

81 

Suhraward 

76;20 

37;0 

53;0 

82 

Kashan 

76;0 

37;0 

53;0 

83 

Qum 

75;0 

37;45 

52; 15 

84 

Hamadan 

61 ;0 

36;20 

53;40 

85 

Taliqan 

75; 17 

36;10 

53;50 

86 

Herat 

87;20 

34;30 

55;30 

87 

Balkh 

71;0 

36;41 

53; [19] 

88 

Mardayn 

74;0 

37; 15 

52;45 

89 

Tabriz 

87;0 

38;0 

52;0 

90 

Harmuz 

73;0 

28;19 

61 ;41 

91 

Hashah? 

85;29 

26;50 

63;10 

92 

Kerman 

94;0 

29;20 

60;40 
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Place Name 

L 

<P 

Co-latitude 

93 

Kashghar 

105;25 

47; 20 

42;40 


Fourth Circle 




94 

Barawa 

72;30 

1;40! 

83;20! 

95 

Maghaz 

Showa? 

73;20 

2; 19! 

87;45! 

96 

Saynu al-Tubal 

77; 1 6 

6;20 

83;40 

97 

Bandar Kos 

79;0 

9;30 

80;30 

98 

Ha Fun 

80 

10;20 

79;40 

99 

Qaylak 

77;20 

12;5 

77;55 

100 

Meet 

75 

11 ;20 

78;40 

101 

Barbada 

73;22 

11 ;0 

79;0 

102 

Zayla c 

77;36 

11 ;30 

78;30 

103 

Qasar 

67;6 

14;20 

75;40 

104 

Masu c 

64; 15 

17;0 

73;0 


Back 

The degree scale on the rim is slightly wider (10 mm) than that at the front (8 mm). 
In the upper two quadrants, the scale is divided in 1° and 5° and labelled as 5—90; 90— 
5. The rim is empty in the lower half. 

In the upper left is a trigonometric quadrant with 60 horizontal and 60 vertical 
equidistant parallels. 

In the upper right is the solar quadrant with declination arcs drawn for each 30° 
of solar longitude or one zodiacal sign. The signs are labelled along the vertical and 
horizontal radii by their serial numbers from 0 to 11. 

Under the horizontal diameter is written al-mashriq on the east and al-maghrib on 
the west. In the lower half are the shadow squares. On the left for the gnomon of 12 
digits; the vertical and horizontal scales are divided in 12 units. In the vertical scale the 
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numbering begins at the horizontal diameter of the astrolabe, in the horizontal scale it 
begins at the centre. The label along the vertical scale reads zill asabf mafkus (reverse 
shadow in digits), that under the horizontal scale simply mustawT (direct [shadow]). 



Figure A003.11 - Back of the astrolabe (© Museum of the History of Science, Oxford) 


On the right is the square for 7 feet; here the scales are divided in 7 units and 
numbered in the same manner as on the left. The label along the vertical scale reads zill 
mcfkiis aqdam (reverse shadow in feet) and that under the horizontal scale simply as 
mustawT (direct [shadow]). 
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Figure A003.12 - Astrological tables on the back (detail of Figure A003.ll) 


Table of Decans or Faces of the Signs 

Inside the squares are two astrological tables. On the left is a table with 7 columns 
and 13 rows which displays the regents of the decans. 197 The first column on the right 
carries the argument, viz., the names of the 12 signs through their serial numbers from 
0 to 11. The following columns show alternately the degrees of decans in Abjad notation 
and the names of the presiding planets through the last letters of their names. In table 
below, we give the full names of the signs and planets, instead of the symbols. 


Table A003-4 Faces of the Signs 



Degrees 

darjat 

Planets 

kawakib 

Degrees 

darjat 

Planets 

kawakib 

Degrees 

darjat 

Planets 

kawakib 

0. Aries 

10 

Mars 

20 

Sun 

30 

Venus 

1. Taurus 

10 

Mercury 

20 

Moon 

30 

Saturn 

2. Gemini 

10 

Jupiter 

20 

Mars 

30 

Sun 


197 


Cf. Kaye 1918, p. 123. 
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Degrees 

darjat 

Planets 

kawdkib 

Degrees 

darjat 

Planets 

kawdkib 

Degrees 

darjat 

Planets 

kawdkib 

3. Cancer 

10 

Venus 

20 

Mercury 

30 

Moon 

4. Leo 

10 

Saturn 

20 

Jupiter 

30 

Mars 

5. Virgo 

10 

Sun 

20 

Venus 

30 

Mercury 

6. Libra 

10 

Moon 

20 

Saturn 

30 

Jupiter 

7. Scorpio 

10 

Mars 

20 

Sun 

30 

Venus 

8. Sagittarius 

10 

Mercury 

20 

Moon 

30 

Saturn 

9. Capricorn 

10 

Jupiter 

20 

Mars 

30 

Sun 

10. Aquarius 

10 

Venus 

20 

Mercury 

30 

Moon 

11. Pisces 

10 

Saturn 

20 

Jupiter 

30 

Mars 


Table of Limits 

On the right is another astrological table, displaying the ‘limits’ or ‘terms’ in 11 
columns and 13 rows. The first column on the right carries the argument, viz., the names 
of the 12 signs through their serial numbers. The following columns show alternately 
the degrees ( darjat ) of limits in Abjad notation and the names of the presiding planets 
(,kawdkib ) through the last letters of their names. In the table below, instead of the 
symbols, we shall give the full names of the signs and planets. Owing to the lack of 
space in the table, the argument darjcit (degrees) is substituted by x. 


Table A003-5 Limits of the Signs 


Signs 
buruj 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

0. Aries 

6 

Jupiter 

12 

Venus 

20 

Mercury 

25 

Mars 

30 

Saturn 

1. Taurus 

8 

Venus 

14 

Mercury 

22 

Jupiter 

26 

Saturn 

30 

Mars 

2. Gemini 

6 

Mercury 

12 

Jupiter 

16 

Venus 

24 

Mars 

30 

Saturn 

3. Cancer 

7 

Mars 

13 

Venus 

19 

Mercury 

27 

Jupiter 

30 

Saturn 
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Signs 

buruj 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

kawdkib 

X 

Planets 

4. Leo 

6 

Jupiter 

11 

Venus 

18 

Saturn 

24 

Mercury 

30 

Mars 

5. Virgo 

7 

Mercury 

14 

Venus 

18 

Jupiter 

26 

Mars 

30 

Saturn 

6. Libra 

6 

Saturn 

14 

Mercury 

21 

Jupiter 

25 

Venus 

30 

Mars 

7. Scorpio 

7 

Mars 

11 

Venus 

19 

Mercury 

24 

Jupiter 

30 

Saturn 

8. 

12 

Jupiter 

17 

Venus 

21 

Mercury 

25 

Saturn 

30 

Mars 

Sagittarius 











9. 

7 

Mercury 

14 

Jupiter 

22 

Venus 

26 

Saturn 

30 

Mars 

Capricorn 











10. 

7 

Mercury 

13 

Venus 

20 

Jupiter 

25 

Mars 

30 

Saturn 

Aquarius 











11. Pisces 

12 

Venus 

16 

Jupiter 

19 

Mercury 

28 198 

Mars 

30 

Saturn 


Strangely enough the labels designating these two tables are erroneously 
interchanged. The label on the left reads hudud misriyan (limits according to the 
Egyptians); this labels actually pertains to the table on the right. The label on the right 
reads wujuh kawdkib (faces of the signs or decans), but this belongs to the table on the 
left. 199 


198 There is an error here; instead of 28, it repeats the symbol of Mercury from the preceding cell. 

199 On these tables, see Kaye 1918, pp. 120-126; Khareghat 1950, pp. 10-20. 
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Day Regents and Night Regents of Trigons 200 

Below the shadow squares are engraved two small tables on either side of the 
south-north diameter, presenting respectively the day regents and night regents of the 
trigons. In these tables the trigons themselves are not mentioned. These are mentioned 
here in the last row. 

Table A003-6 Triplicities 


Day Regents 

Jadwal arbab Muthallathdt — 

(?) 


Night Regents 

Jadwal arbab Muthallathdt — (?) 

Fiery 

Earthy 

Airy 

Watery 


Fiery 

Earthy 

Airy Watery 

Jupiter 

Moon 

Mercury 

Mars 


Sun 

Venus 

Saturn Venus 

Mushtari 

Qamar 

c Utarad 

Mirrikh 


Shams 

Zuhrah 

Zuhal Zuhrah 

Sun 

Venus 

Saturn 

Venus 


Jupiter 

Moon 

Mercury Mars 

Shams 

Zuhrah 

Zuhal 

Zuhrah 


Mushtari 

Qamar 

c Utarad Mirrikh 

Saturn 

Mars 

Jupiter 

Moon 


Saturn 

Mars 

Jupiter Moon 

Zuhal 

Mirrikh 

Mushtari 

Qamar 


Zuhal 

Mirrikh 

Mushtari Qamar 

Aries 

Taurus 

Gemini 

Cancer 


Aries 

Taurus 

Gemini Cancer 

Leo 

Virgo 

Libra 

Scorpio 


Leo 

Virgo 

Libra Scorpio 

Sagittarius 

Capricorn 

Aquarius 

Pisces 


Sagittarius 

Capricorn 

Aquarius Pisces 


Alidade, pin and wedge 

The alidade is a straight bar alidade with ornate ends and an ornate centre piece. 
To the ends are attached plain sighting pistes with a single hole in each. On the edge and 
the surface of the left half are engraved arcs which match with the declination arcs in 
the upper right quadrant. On the edge of the right half are divisions which correspond 
to 5 units in the trigonometric quadrant. These divisions are numbered in 5s. There is a 
broad-headed pin with a slot at the other end into which passes a wedge with the 
traditional horse head. The wedge may be a replacement. 


Cf. Kaye 1918, p. 125; Khareghat 1950, p. 22. The sequence of the regents in each column on the 
astrolabe varies from that given in these two sources. E.g. both Kaye and Khareghat enumerate the 
fiery day regents in this order: Sun, Jupiter, Saturn, whereas the astrolabe has the sequence Jupiter, 
Sun, Saturn. The same variation occurs in all columns. 
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A004® ASTROLABE ATTRIBUTABLE TO ALLAHDAD AND C ISA 201 

Not dated, late 16th century, Lahore 
Diameter 160 mm 

London, National Maritime Museum, Greenwich (# AST0560) 



Figure A004.1 - Front of the astrolabe (photo by S. R. Sarma) 


201 


The description is based on a brief personal examination in 1993, but mainly on Charette 2005a. 
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This astrolabe is neither signed and nor dated, yet there are some points of 
resemblance between this and the astrolabe made by Allahdad in 1567: solid kursi, the 
unusual design of the rete, the incomplete gazetteer, and the calligraphy of the Abjad 
numbers on the limb. As in the undated astrolabe by Allahdad (A002), there is a plate 
of horizons in western style here. Therefore, this astrolabe can be attributed to Allahdad; 
it will be argued further that Allahdad’s son Tsa may have engraved the back and some 
plate faces in this astrolabe. 

Components 

Body with crown (d. 160, h. 202, t. 8), shackle and ring, rete (d. 140) for 13 stars, 
5 plates, alidade. Pin and wedge are modern replacements. 

Front 

The ring is very large, but the shackle is rather small. The crown is high and solid, 
with almost flat lobes in the profiles and a trifoliate finial. The surface of the crown is 
plain, on which there is an inscription in a later hand: bi-ni c mat Allah, ‘by God’s 
munificence’. 

The limb is graduated in 1° and 5° and labelled in 5s from 5° to 360°. 


Rete 

The rete resembles to a great extent the rete in Allahdad’s astrolabe of 1567. In 
both the equatorial ring occurs in two disjointed segments, one inside the ecliptic ring 
and the other in the lower part. In the Hyderabad astrolabe, both the segments are of 
equal width; here the lower segment is much narrower. In both, the rings are held 
together by the equinoctial bar which is counter-changed at the centre. In the Hyderabad 
astrolabe, the solstitial bar runs from the south point to the centre; here it is fully shown, 
but without any counter change. In both the astrolabes, the star pointers are shaped like 
tiger’s claws. 

In the present rete, the ecliptic ring is divided into the 12 signs of the zodiac and 
labelled; each sign is divided into groups of 6° and numbered from 6 to 30 separately. 
The edge of the ecliptic circle is divided into 1°. There is a knob at the base of the star 
pointer a Canis Majoris to rotate the rete. A small triangular projection at the top of the 
ecliptic circle constitutes the Capricorn index. 
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There are 13 pointers on which the star names are engraved in starkly abridged 
form, and about six without labels. The named stars are as follows: 

Table A004-1 Stars on the Rete 



Star Name 

Identification 

1 

Rijl Yusrd 

(3 Orionis 

2 

Yad Yumnd 

a Orionis 

3 

YamanT 

a Canis Majoris 

4 

ShamT 

a Canis Minoris 

5 

Fard 

a Hydrae 

6 

A c jal 

a Virginis 

7 

Rdmih 

a Bootis 

8 

Fakkah 

a Coronae Borealis 

9 

Jdthi 

a Herculis 

10 

Wdqf 

a Lyrrae 

11 

Td ’Tr 

a Aquilae 

12 

Dhanab ? 

8 Delphini 

13 

Kh(al-Khadib?) 

(3 Cassiopeiae 


Plates 

There are 5 plates. On these only the latitude is mentioned, but not the duration of 
the longest day, although the arguments c ard and sa'at are engraved. 

Table A004-2 Plates 



<P 

(locality) 

la 

21:40° 

(Mecca) 

lb 

34;35° 

(Bamyan) 

2a 

26° 
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<P 

(locality) 

2b 

33° 


3a 

35° 


3b 

39;37° 

(Samarqand) 

4a 

38° 


4b 

Ecliptic coordinates 


5a 

54° + 30° 

double projection 

5b 

Plate of horizons (western style) 


On the latitude plates, altitude circles are drawn for every 3° and each fifth circle 
is dotted. Azimuth arcs are drawn for every 10° below the horizon. Plain lines for 
seasonal hours and dotted lines for equal hours since sunset and before sunrise are 
drawn. 

According to Charette, plates 2b and 4a-b were engraved by a person different 
from the main engraver. 

Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer in two 
annular rings. According to the argument, the following data are planned to be provided: 
names of the localities ( al-bilad ), their longitudes ( al-tul ), latitudes ( al-ard ), inhirdfial- 
inhiraf) and the duration of the longest day ( al-scf at ), but the cells corresponding to the 
last two items are left blank as in Allahdad’s astrolabe at Hyderabad (A001). The 
gazetteer is reproduced in the following table. 202 


202 


The table is from Charette 2005a; he does not reproduce place names as they are engraved, but 
only the modern equivalents. 
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Table A004-3 Geographical Gazetteer 


Place Name L cp 



Outer Circle 

1 

Mecca 

77;10 

21;40 

2 

Medina 

75;20 

25 ;0 

3 

Jerusalem 

66;30 

31 ;50 

4 

Alexandria 

61;54 

30;58 

5 

Cairo 

63;20 

30;20 

6 

Damascus 

70;0 

33; 15 

7 

Aleppo 

72;10 

35;50 

8 

Constantinople 

59;50 

45 ;0 

9 

Maragha 

82;0 

37;20 

10 

Tabriz 

82;30 

38;0 

11 

Ardabil 

83;0 

38;0 

12 

Shamakha 

84;30 

40;50 

13 

Kufa 

79;30 

31 ;30 

14 

Baghdad 

80;0 

33;25 

15 

Basra 

84;0 

30;0 

16 

Shiraz 

88;0 

29;36 

17 

Hamadan 

83;0 

35;10 

18 

Sawa 

85;0 

35;0 

19 

Qazwin 

85;0 

36;0 

20 

Isfahan 

86;40 

37;25 

21 

Kashan 

86;0 

34;0 

22 

Qum 

85;40 

34; 15 

23 

Rayy 

86;20 

35;0 
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Place Name 

L 


24 

Astarabad 

89;35 

36;50 

25 

Simnan 

88;0 

36;0 

26 

Damghan 

88;55 

36;20 

27 

Bistam 

89;30 

36;10 

28 

Sabzwar 

91;30 

36;5 

29 

Nishapur 

92;30 

36;21 

30 

Tus 

92;30 

37;0 

31 

Turshiz 

92;0 

35;0 

32 

Tabas-i Gilaki 

92;0 

33;0 

33 

Tun 

92;30 

34;30 

34 

Qayin 

93;20 

33;40 

35 

Heart 

94;20 

34;30 

36 

Badghis 

94;30 

35;20 

37 

Sarakhs 

94;30 

37;0 

38 

Marw 

97;40 

37;40 

39 

Faryab 

99;0 

37;45 

40 

Balkh 

101;0 

36;41 

41 

Bamiyan 

102;0 

34;35 

42 

Qabadhiyan 

102;0 

37;45 

43 

Talaqan 

102;50 

37;25 

44 

Andarab 

103; 15 

34;0 

45 

Badakhshan 

104; 25 

34; 10 

46 

Bukhara 

97;30 

39;50 

47 

Samarqand 

99; 16 

39;37 
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Place Name 

L 

<P 

48 

Kish 

99;30 

39;30 

49 

Khojand 

105;35 

41 ;55 

50 

Kashghar 

107;30 

44;0 

51 

Khutan 

107;0 

42;0 

52 

Ghazna 

104; 20 

33;35 

53 

Banjhir 

104;40 

35;0 

54 

Ribat-i Amir 

105;0 

34;0 

55 

Multan 

107;35 

29;40 

56 

Qandahar 

106;40 

33;0 

57 

Tibet 

110;0 

47;0 

58 

Kashmir 

105;0 

35;0 

59 

Delhi 

113;35 

28;39 
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Figure A004.2 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

In the upper half, the altitude scales on the rim are divided in 1° and in 5° and 
numbered in 5 s as 5—90; 90—5. 

In the upper left is a trigonometric quadrant with 60 equidistant horizontal and 
vertical parallels, with every fifth line highlighted with dots. 

In the upper right quadrant, there are once again 30 equidistant horizontal 
parallels. There are also 5 declination arcs; the six zones created by these arcs represent 
six pairs of the zodiacal signs. The signs are labelled along the vertical and horizontal 
radii by their serial numbers from 0 to 11. 
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Upon these declination arcs is superimposed a sigmoid curve of the meridian 
altitude of the sun for the latitude of 32°, i.e., the latitude of Lahore; it carries the label 
khatt nisf al-nahcir c ard l-b (‘line of the meridian altitude, [for] latitude 32°’). 

The rim of the lower half carries the cotangent scales in feet and digits. Inside the 
rim in the lower left quadrant are engraved the Sanskrit names of the lunar mansions in 
two quarter circles and the Sanskrit names of the zodiac signs in two more quarter 
circles. These Sanskrit names are written in Arabic/Persian transliteration. Above these 
quarter circles is the label manazil bi-zaban-i hind (the lunar mansions in the language 
of India). 

In the right quadrant, the Arabic names of the lunar mansions are engraved in two 
quarter circles. Inside these quarter circles is a third quarter circle on which there is a 
scale of 90° with subdivisions for every 30°, 5° and 1°, along which the Arabic names 
of the zodiacal signs and their serial numbers from 0-11 are engraved. 

The Sanskrit names of the lunar mansions as engraved on the astrolabe and the 
correct forms are reproduced below, both in Roman transliteration. 

Table A004-4 Sanskrit Names of the Lunar Mansions 



Astrolabe 

Sanskrit 


ashni 

asvim 

2 

bah ram 

bharanl 

3 

kartikd 

krttikd 

4 

rohnT 

rohirn 

5 

margsar 

mrgasird 

6 

addra 

dr dr a 

7 

punarbas 

punarvasu 

8 

pugah 

pusya 

9 

ashlekhd 

aslesd 

10 

maghd 

maghd 

11 

purba bahalkam 

purvd phdlgum 
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Astrolabe 

Sanskrit 

12 

utra bahalkani 

uttard phalgunl 

13 

hasat 

hasta 

14 

jitra 

citrd 

15 

swdtl 

svdtl 

16 

visakha 

visakha 

17 

anradhci 

anuradha 

18 

jyeshthd 

jyesthd 

19 

muld 

mula 

20 

purbdkhdrd 

purvasadha 

21 

utrdkhdrd 

uttarasadha 

22 

sarwan 

sravana 

23 

abhaj 

abhijit 

24 

dhanishta 

dhanistha 

25 

satbhikah 

satabhisd 

26 

purba bahadbada 

purvd bhadrapada 

27 

utra bahadbada 

uttard bhadrapada 

28 

rewthl 

RevatT 


The Sanskrit names of the zodiac signs as engraved on the astrolabe and the correct 
forms are reproduced below, both in Roman transliteration. 


Table A004-5 Sanskrit Names of the Zodiac Signs 


Astrolabe 

mekah 

bcirkcih 


Sanskrit 


mesa 


vrsa 
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Astrolabe 

Sanskrit 

3 

mithun 

mithuna 

4 

karkah 

karka 

5 

simka 

simha 

6 

kanydn 

kanyd 

7 

tul 

tula 

8 

barcihka 

vrscika 

9 

dhan 

dhanuh 

10 

makar 

makar a 

11 

kumbh 

kumbha 

12 

min 

Mina 


Charette considers the Sanskrit names in Arabic/Persian transliteration ‘a unique 
epigraphical source’ and refers to similar lists in al-Blrunl’s treatise on India and in the 
A c Tn-i Akbart 03 and adds that ‘it is interesting to note an almost exact correspondence 
between the spelling on our astrolabe and in the A c m-i AkbarT. ’ 

Between these quarter circles and the east-west diameter of the astrolabe are 
engraved the two shadow squares. The shadow square on the left is smaller than the 
shadow square on the right. This is most unusual. Charette explains that the difference 
in size arose because these squares were drawn after the quarter circles were drawn 
containing the names of the zodiac signs and lunar mansions. 

The shadow square on the left is divided into 7 and that on the right into 12. Inside 
the corner on the left is the label zill sullam aqdam (shadow scale in feet). Along the 
vertical scale is the label zill aqdcim matkus (umbra versa in feet) and along the 
horizontal scale zill aqdam mustawT (umbra recta in feet). 


203 


Zodiacal signs: Abu al-Fadl 3, pp. 14-15; Birum 1910, i. 220. 
Lunar Mansions: Abu al-Fadl 3, pp. 24-25; Blrunl 1910, i. 218. 


A004 - Astrolabe attributable to Allahdad and c Isa 


Inside the corner on the right is the label zill sullam asabf (shadow scale in digits). 
Along the vertical scale zill asabf ma'kus (umbra versa in digits) and along the 
horizontal scale zill asabf mustawT (umbra recta in digits). 

Alidade, pin and wedge 

The alidade is a straight bar alidade with pointed ends and a plain centre-piece. 
The edge of one half of the alidade is marked with 60 divisions to match with the 
divisions on the trigonometric quadrant on the back. It may be a replacement. The pin 
and the wedge (a bent metal piece) are clearly recent replacements. 

Charette notes that the rete and crown of this astrolabe are similar to those of the 
astrolabe at Hyderabad, that the calligraphy of the Abjad numerals on the limb is 
‘exactly identical’ in both the astrolabes and that the gazetteers of both the astrolabes 
are partially completed. It may also be added that these are only two astrolabes produced 
in India which contain a western type plate of horizons. Therefore, it is quite possible 
that the present astrolabe also was made by Allahdad. 

Charette notes that while the main engraver engraved the limb and the gazetteer, 
the back displays the hand of another engraver. Likewise, while the plate faces 1, 2a, 3 
and 5 were engraved by the main engraver, the other engraver engraved the plate faces 
2b and 4ab. So these two persons must be contemporary. In particular, the two sides of 
plate 2 must have been engraved at the same time and those who did the engravings 
must be contemporary. If we assume that Allahdad fabricated the astrolabe and 
engraved the limb, the gazetteer and the places faces 1, 2a, 3 and 5, the other person 
who engraved the rest must have been his son Tsa. This assumption gains strength when 
we consider that the sigmoid graph of the sun’s meridian altitude for the latitude 32° of 
Lahore which appears on the back of the present astrolabe can be seen also in Tsa’s two 
astrolabes of 1601 and 1604. 204 In sum, this astrolabe can be considered a joint work by 
Allahdad and his son Tsa towards the end of the sixteenth century. 


The label on the astrolabes of 1601 and 1604 mentions the latitude 31;50°. The third extant 
astrolabe by Tsa, which is undated, does not have this graph. But from this time on it became 
another hallmark of the Lahore astrolabes. In the astrolabes by Qa’im Muhammad, Muhammad 
Muqlm and Diya’ al-Dln Muhammad, it was extended to the Mughal imperial cities of Agra, 
Lahore and Delhi. 
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Provenance 

The astrolabe was presented to the museum by Sir James Caird in May 1936. 

Bibliography 
Charette 2005a. 
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Allahdad’s son Tsa (//. 1601-1604) 205 is known through three astrolabes; a fourth 
can be attributed to him on stylistic grounds. He may also have engraved parts of an 
unsigned astrolabe which is attributable to his father (A004). Though of varying sizes, 
the four astrolabes listed above present a uniform appearance with a solid and multi- 
lobed kursT. More important, in these astrolabes Tsa introduces for the first time several 
features which were emulated by his descendants and which become the characteristic 
features of the Lahore astrolabes. 

(i) The sigmoid graph on the back for the meridian altitude of the sun throughout 
the year. Tsa draws it for the latitude of Lahore which is the seat of his family. It occurs 
in A005 (khatt zawal), A006 (khatt nisf al-nahar) and also in A004 (khatt nisf al-nahar). 
His son Muhammad Muqlm usually draws two curves for 29° and 32° which are the 
latitudes of the two Mughal imperial cities Agra and Lahore, while the nephew Diya’ 
al-Dln Muhammad adds a third graph for 29°, the latitude of Delhi. 

(ii) Tsa engraves the projections for 27° and 32° on the two faces of the same 

plate. 

(iii) Likewise he employs the two sides of the same plate for the ecliptic 
coordinates and horizons. In the plate of horizons, he introduces the scales of 
declinations along the two diameters. 

(iv) He introduces a combined projection for the latitudes 90°and 0° on one of the 
plates and a similar composite projection of the latitudes 12° and 18° on another plate. 

(v) His gazetteers provide only the longitudes and latitudes and ignores the other 
parameters. 

(vi) He reduces the astrological data on the back to the minimum and shows just 
the correspondences between the twelve signs of the zodiac and the twenty-eight lunar 
mansions in two concentric semicircles. 
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He is usually referred to as Mulla (learned man) by his descendants, but occasionally also as Hafiz, 
i.e., one who has memorized the entire Qur'an (e.g. A064). 



Thus clsa lays the real foundation for what are typically the Lahore astrolabes. 
The kursl is not yet standardized in his oeuvre, nor the design of the rete. Just as 
Allahdad was experimenting with two styles of rete, clsa too appears to be trying 
different styles. The unusual style of rete seen in A006 and in A008 was one such 
experiment which was not continued later on. The same is the case with the decorative 
arches in the degree scales and in the gazetteer in A008. This too was not continued in 
the subsequent astrolabes. 
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A005® ASTROLABE BY C ISA, 1009 AH (AD 1601) 206 
Diameter 170 mm 

Chicago, Adler Planetarium & Astronomy Museum (# N-69) 
CCA 3823; Repertore 1 


Figure A005.1 - Front of the astrolabe (accession no. N-69) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Pingree 2009, no. 13, pp. 52-57. 
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c Isa 

Components 

Body with crown (d. 170, h. 213, t. 11), shackle, ring, rete for 46 stars, 5 plates (3 
original and two replacements), un-inscribed alidade (one sight is missing). Modern bolt 
and nut. 

Front 

High solid kursT with a plain surface; profiles consist of an ogee at the base, 
followed by two lobes and a trifoliate finial. The trifoliate pattern is repeated in the 
shackle; seen from the side, it has a trifoliate shape, and the bases through which the pin 
passes are also given the trifoliate shape. 

The scale on the limb is graduated for 1°, 5° and numbered in 5s clockwise from 
5 to 360. 

Rete 

The rings of the Tropic of Capricorn and ecliptic are held together by the 
equinoctial bar which is counter-changed at the centre. The space between the two rings 
and that inside the ecliptic is filled by a floral tracery from which emerge star pointers, 
some shaped like leaves and some others like tiger’s claws. The ecliptic ring is divided 
into the signs of the zodiac and labelled accordingly. Each sign is divided into units of 
6° and numbered 6, 12, 18, 24, 30. Each of these units is further subdivided into parts 
of 2°. 

There are 46 named star pointers. Pingree remarks; ‘The names of stars are very 
badly preserved; some I have been unable to read or to identify.’ Pingree’s star list is 
rearranged below by the increasing right ascension, but the identifications are as 
proposed by Pingree. 

Table A005-1 Stars on the Rete 

Star Name Identification 

01 Batn al-Hiit (3 Andromedae 

02 Rds al-Ghul (3 Persei 

03 Tali Mcisdf al-Ncihr 0 Eridani 

04 c Ayn al-Thawr 


a Tauri 
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Star Name 

Identification 

05 

‘Ayyuq 

a Aurigae 

06 

Rijl al-Yusrd 

(3 Orionis 

07 

[Yad] al-Jawjd’ Yusrd 

Y Orionis 

08 

Yad al-Jawjd’ Yumnd 

a Orionis 

09 

Rijl al-Jawjd’ Yumnd 

k Orionis 

10 

Shi'rd Yamdm 

a Canis Majoris 

11 

—al Furiidayn 

t, Canis Majoris 

12 

Shi' rd Shdmi 

a Canis Minoris 

13 

Taraf al-Sufina 

p Puppis 

14 

Fard al-Shujd 

a Hydrae 

15 

Mankhar Shujd c 

o Hydrae 

16 

Qalb al-Asad 

a Leonis 

17 

Zahr al-Dubb 

a Ursae Majoris 

18 

Qb' idat al-Bdtiya 

a Crateris 

19 

Zahr al-Asad 

6 Leonis 

20 

Zubdnd (?) al-Asad 

e (?) Leonis 

21 

Jandh al-Ghurab 

y Corvi 

22 

Simdk A c zal 

a Virginis 

23 

Al-Mutaqaddim 

8 Virginis 

24 

Simdk Ramih 

a Bootis 

25 

Kiffa Janubi 

a Librae 

26 

Kiffa ShamdlT 

(3 Librae 

27 

Nayyir al-Fakkah 

a Coronae Borealis 

28 

Yad al-Hawwd 

5 Ophiuchi 



Star Name 


Identification 


29 

Qalb al-Aqrab 

a Scorpii 

30 

Rds al-Hawwa 

a Ophiuchi 

31 

Rukbat al-Hawwa 

t, Ophiuchi 

32 

c Ayn al-Tinmn 

a Draconis 

33 

Al-Nasr al-Waqi c 

a Lyrae 

34 

c Isdbat al-Rdmi 

p Sagittarii 

35 

Minqar al-Dajdjah 

P Cygni 

36 

Nasr Fair 

a Aquilae 

37 

Dhanb al-Dulfin 

8 Delphini 

38 

Fam al-Faras 

e Pegasi 

39 

Dhanab al-Jady 

6 Capricorni 

40 

Sdq Sdkib al-Md’ 

6 Aquarii 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Jandh al-Faras 

y Pegasi 

43 

Surrat al-Faras 

6 Pegasi 

44 

Kajf al-KhadTb 

(3 Cassiopeiae 

45 

Muqaddam 

? 

46 

.. .al-janubiyya 

6 Aquarii ? 


Plates 

There are five plates with notches at the north point to fit into the corresponding 
tab in the mater. Pingree says that two of these plates are ‘extraneous’ and ‘uninscribed’. 
The three genuine plates serve the following latitudes. 
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Table A005-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;46 hours 

2b 

32° 

14; 8 hours 

3a 

Plate of ecliptic coordinates 


3b 

Plate of horizons 



On plates 1 and 2, altitude circles are drawn for every 3° and numbered on both 
sides of the meridian. The catalogue says that there are ‘no azimuths’, but azimuth 
curves can clearly be seen in the photos on p. 57, drawn below the horizon for every 
10° and numbered in different styles. There are lines for seasonal hours and equal hours 
drawn from the western and eastern horizons up to the meridian. 

The plate of ecliptic coordinates carries the label safxhat mlzan al-ankabut. On the 
plate of horizons, there are four sets of half-horizons for latitudes ranging from 9° to 
81° at intervals of 3°. These are numbered at both ends. Along the radial edges there 
are declination scales, numbered 6, 12, 18, 24. There is no label mentioning the name 
of this tablet. 

It may be noted that plate 2 is devoted to 27° and 32° which are roughly the 
latitudes of the two Mughal imperial cities Agra and Lahore. Since this time onwards, 
this plate and plate 3 (with the plate of ecliptic coordinates on one side and the plate of 
horizons on the other) became an essential feature of the Lahore astrolabes. Moreover, 
this is the first astrolabe where declination scales are drawn on the plate of horizons. 
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Figure A005.2 - Geographical Gazetteer (accession no. N-69) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Geographical Gazetteer 

A geographical gazetteer is engraved in two circles on the inner surface of the 
mater, providing the names ( asmd’ al-buldan), longitudes ( al-tul ) and latitudes ( al-ard ) 
of 80 localities, which are ‘arranged more or less by region.’ Unlike his father, c Isa does 
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not attempt to provide other parameters like the inhiraf. The entries are read counter¬ 
clockwise from right to left. The symbol for zero is much smaller than the other Abjad 
letters and is placed higher than the rest. 

Table A005-3 Geographical Gazetteer 



Place Name 

L 

<P 

Identification 


Outer Circle 




1 

Makka 

Mubarak 

77; 10 

21;40 

Mecca 

2 

Madlnat Rusul 

75;20 

25 ;0 

Medina 

3 

Iskandariyya 

61;54 

30;58 

Alexandria 

4 

Misr 

63;20 

30;20 

Cairo 

5 

Yaman 

77;0 

14;30 

Sana c a’ 

6 

Ta c if 

77;30 

21;20 

Ta’if 

7 

Bayt al-Maqdis 

66;30 

31;50 

Jerusalem 

8 

Dimashq 

70;0 

33; 15 

Damascus 

9 

Antakiyya 

71;26 

35;30 

Antiochus 

10 

Halab 

72;10 

35;50 

Aleppo 

11 

Qustantiyya 

59;50 

45 ;0 

Istanbul 

12 

Anlth Madlnat 
al-Hikma’ 

65;40 

37;20 

Athens 

13 

Mawsil 

77;0 

34;30 

Mosul 

14 

Ardabll 

82;30 

38;0 

Ardabil 

15 

Maragha 

82;0 

37;33 

Maragha 

16 

Tabriz 

82;0 

38;0 

Tabriz 

17 

Bulghar 

90;0 

49;30 

(Bulgars) 

18 

Kufa 

79;30 

31;30 

Kufa 

19 

Basra 

84;0 

30;0 

Basra 




Place Name 

L 

<P 

Identification 

20 

Baghdad 

80;30 

33;25 

Baghdad 

21 

c Askar 

Mukram 

54;30 

31; 15 

Band Qir 

22 

Kazirun 

87;0 

29;55 

Kazerun 

23 

Sabur 

86;55 

30;0 

Shapur 

24 

Shiraz 

88;0 

29;36 

Shiraz 

25 

Yazd 

89;0 

32;30 

Yazd 

26 

Hamadan 

83;0 

35;10 

Hamadan 

27 

Qazwln 

85;0 

36;55 

Qazwin 

28 

Isfahan 

86;40 

32;25 

Esfahan 

29 

Kashan 

86;0 

34;0 

Kashan 

30 

Rayy 

86;20 

35;0 

Shahr Rayy 

31 

Taliqan 

85;45 

36;10 

Taliq-an 

32 

Astarabad 

89;30 

36;50 

Gotgan 

33 

Jurjan 

92;0 

36;50 

Jurjan 

34 

Bastam 

89;30 

36;10 

Bastam 

35 

Sabzwar 

91;30 

36;5 

Sabzevar 

36 

Nlshabur 

92;30 

36;21 

Neyshabur 

37 

Tus 

94;30 

37;0 

Tus 

38 

Harat 

94;33 

34;30 

Herat 

39 

Sarakhs 

94;30 

37;0 

Sarakhs 

40 

Fariyab 

99;0 

36;45 

Dowlatabad 

41 

Balkh 

101; 1 

36;41 

Wazirabad 

42 

Badakhshan 

104; 24 

37;10 

Faizabad 
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Place Name 

L 

<P 

Identification 

43 

Khuwarizm 

94;30 

42; 17 

Kunya- 

Urgench 

44 

Bukhara 

97;30 

39;50 

Bukhara 

45 

Samarqand 

99; 16 

37;37 

Samarqand 

46 

Khujand 

105;30 

41 ;55 

Leninabad 

47 

Kashghar 

106;30 

44;0 

Kashghar 

48 

Hunnuz 

92;0 

25 ;0 

Hormoz 

49 

Kabul 

104;40 

34;30 

Kabul 

50 

Mansura Qasba 
Sind 

105;0 

27;40 

Mansura 

51 

Sawmnat 

106;0 

17;0 

Somnath 

52 

Multan 

107;35 

29;40 

Multan 

53 

Qandahar 

106;40 

33;0 

Qandahar 

54 

Lahawar 

109;20 

31 ;50 

Lahore 

55 

Qannawj 

115;50 

26;35 

Kannauj 


Inner Circle 




56 

BanarasT 

117;20 

26;50 

Varanasi 

57 

Sarandlb 

130;0 

10;0 

Sri Lanka 

58 

Tubbat 

110;0 

40;0 

Lhasa 

59 

Kashmir 

103;0 

35;0 

Srinagar 

60 

Dihll 

114;48 

28; 17 

Delhi 

61 

Akra 

114 

27; 13 

Agra 

62 

Kawaliyar 

115 

26;29 

Gwalior 

63 

Ajmlr 

111 ;50 

24;0 

Ajmer 

64 

Sultan Kut 

109;4 

33;0 

Sultankot 
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Place Name 

L 

<P 

Identification 

65 207 

Baran 

114;0 

28;48 

Buland Shahar 

66 208 

Siyalkut 

109;4 

33;0 

Sialkot 

65 

Kawl 

114; 19 

28;4 

Aligarh 

66 

Sunnam 

110;25 

30;30 

Sunam 

67 

Panlpat 

113;20 

28;52 

Panipat 

68 

Tanlsar 

112;35 

30; 10 

Thane sar 

69 

Budaun 

114;39 

27;32 

Budaun 

70 

Sanbhal 

115;0 

28;4 

Sambhal 

71 

Kura 

117;6 

26;36 

Manikpur 

72 

Ahmadabad 

108;40 

23; 15 

Ahmedabad 

73 

Chanpanlr 

108;45 

22;30 

Champaner 

74 

Kanbayat 

109;40 

22;20 

Cambay 

75 

Bljabur 

105;30 

17;20 

Bijapur 

76 

Ujjayn 

102;0 

22;30 

Ujjain 

77 

Amarkut 

105 

25 

Umarkot 

78 

Jawnpur 

119;6 

26;36 

Jaunpur 

79 

Manikpur 

118;6 

26;49 

Garhi 

Manikpur 

80 

Hansi 

102;25 

29; 15 

Hansi 


Not included in Pingree’s list by mistake. 
Not included in Pingree’s list by mistake. 


A005 - Astrolabe by c Isa, AH 1009 (AD 1601) 


183 



Figure A005.3 - Back of the astrolabe (accession no. N-69) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Back 

On the back, the altitude scales on the rim of the upper half are divided in 5°, 1°, 
0;30° and numbered in 5 s as 5—90; 90—5. 

In the upper left quadrant are drawn 60 horizontal parallels, with each fifth line 
highlighted with dots, to provide the cosines for each of the 60 parts of the Radius. 
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In the upper right quadrant are drawn the declination circles; these are labelled 
along the two radii with the serial numbers of the zodiac signs. On this quadrant are 
plotted 6 curves for unequal hours which are numbered serially and a sigmoid graph for 
the meridian altitude of the sun for the latitude of 31;50° (i.e. for Lahore) which carries 
the label khatt zawal c ard l.a.n. (line of noon; latitude 31;50). 

In the lower half are shadow squares, on the left for 7 feet and on the right for 12 
digits. The vertical and horizontal scales are divided accordingly. In the inner corner on 
the left is engraved zill sullam aqddm (scale of shadows in feet). In the inner corner on 
the right is engraved zill sullam asdbf (scale of shadows in digits). The vertical and 
horizontal scales on both sides carry the following labels: 

Vertical scale on the left: zill aqddm mafkus (umbra versa in feet). 

Horizontal scale on the left: zill aqddm mustawT (umbra recta in feet). 

Horizontal scale on the right: zill asdbf mustawT (umbra recta in digits), 

Vertical scale on the right: zill asdbf mcfkus (umbra versa in digits). 

The rim of the lower half carries the corresponding cotangent scales in feet (zill 
aqddm ) and in digits ( zill asdbf). Inside these scales are inscribed the names of the 
zodiac signs and the corresponding lunar mansions in two semi-circular rows. 

Alidade 

Uninscribed, one of the sights is missing. 

Inscription 

Just above the semi-circular rows displaying the zodiac signs and the lunar 
mansions, there are three lines of inscription which read: 
sanah 1009 

sana c ahu ada c af al-ibad c lsd wald allbhdbd 
asturldbi Idhuri humdyunf ta’rfkh shahr dhu ‘l-hijja. 

‘[In] the year 1009, 

made [by] the weakest of the servants [of God], Tsa the son of Allahdad of 
Lahore, 

the astrolabe-maker to [Emperor] Humayun, [on the] date [? in the] month 
DhtiT-hijja.’ 
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Here only the month is mentioned, but not the date. The month Dhu‘l-hjja in AH 
1009 lasted from 2 June to 30 June 1601, during which period the astrolabe was made. 

Bibliography 

Pingree 2009, no. 13, pp. 52-57. 
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A006® ASTROLABE BY C ISA, 1013 AH (AD 1604-5) 209 
Diameter 120 mm 

Chicago, Adler Planetarium & Astronomy Museum (#A-79) 
CCA 1076= CCA 3824 210 ; Repertoire 2 



Figure A006.1 - Front of the astrolabe (accession no. A-79) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


209 


210 


Entry baed on Pingree 2009, no. 14, pp. 58-63. 

By mistake CCA lists it twice, but both are identical. 
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The rete in this astrolabe has an unusual design where the two circles of the Tropic 
of Capricorn and the ecliptic are held together by the equinoctial bar without any counter 
change. Below the ecliptic, two semicircular rings are attached to the ring of the 
Capricorn symmetrically on either side of the meridian to serve as the bases for the star 
pointers. Pingree calls this rete ‘a late addition’, implying that it is not original. 
However, the discovery of another astrolabe with exactly the same type of rete, which 
will be described presently (A008), suggests that same type of rete could not have been 
added as replacement in two different astrolabes. On the contrary, this unusual rete may 
have been one of the designs with which Tsa has been experimenting. At the beginning 
of the seventeenth century, the style of the Lahore astrolabes was still in a state of 
development and has not yet been standardized. Just as the patriarch Allahdad was 
experimenting with two styles of rete, his son Tsa too must be trying different styles of 
retes. The unusual style of rete seen here and in A007 was one such experiment which 
was not continued later on. 

Components 

Body with crown (d. 120, h. 150, t. 10), shackle and ring, rete for 23 stars, 8 plates, 
un-inscribed alidade, pin, wedge. 

Front 

Plain ring with a circular cross-section; the shackle trifoliate but with plain bases. 
The kursT is solid with plain surfaces, with lobed and scalloped profiles and a trifoliate 
finial. The degree scale on the limb is divided in 1 ° and 5° and numbered in 5s from 5 
to 360. 

Rete 

The 23 star pointers are shaped, in most cases, like daggers with handles. The 
ecliptic ring is divided into the 12 zodiac signs and labelled with their names; each sign 
is subdivided into units of 6°, but not numbered. 

The star names are engraved on the pointers very clearly, but they are drastically 
abbreviated to fit in the limited space available. In the following table, the stars are 
rearranged in the order of increasing right ascension, starting from the vernal equinox. 
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Table A006-1 Stars on the Rete 



Star name 

Identification 

01 

Dhanab Qaytus 

|3 Ceti 211 

02 

Fam Qaytus 

y Ceti 

03 

c Ayn al-Thawr 

a Tauri 

04 

c Ayyuq 

a Aurigae 

05 

Rijl al-Jawja’ 

(3 Orionis 

06 

Yad al-Jawzd’ 

a Orionis 

07 

Yamam 

a Canis Majoris 

08 

Shdmi 

a Canis Minoris 

09 

Fard al-Shuja c 

a Hydrae 

10 

Qalb al-Asad 

a Leonis 

11 

Simak A c zal 

a Virginis 

12 

Ramih 

a Bootis 

13 

Nayyir al-Fakkah 

a Coronae Borealis 

14 

Hayyah 

a Serpentis 

15 

Qalb al-Aqrab 

a Scorpii 

16 

Hawwd 

a Ophiuchi 

17 

Waqi c 

a Lyrae 

18 

Td’ir 

a Aquilae 

19 

Ridf 

a Cygni 

20 

Fam 

8 Pegasi 

21 

Sdq Sdkib al-Md’ 

6 Aquarii 


211 


Pingree 2009, p. 60, identifies this star as i Ceti, but as it is situated in the sign of Aries, it should 
be (i Ceti (Dhanab Qaytus Janubt) and not i Ceti (Dhanab Qaytus ShamalT). 
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Star name 

Identification 

22 

Mankib 

(3 Pegasi 

23 

Kaff al-Khadib 

(3 Cassiopeiae 


Plates 

The astrolabe is equipped with 8 plates. According to Pingree, only three of 
(numbered 1, 2, 3 below) these are original and the rest are replacements. Pingree does 
not adduce any reason why he considers the plates 4-8 replacements. No substantial 
stylistic difference can be seen between the two sets. Moreover, the plate of ecliptic 
coordinates and plates carrying double projections for 90° and 0° occur also in c Isa’s 
undated astrolabe (A009). All the plates have notches at the north point to fit into the 
corresponding tab in the body. 

Table A006-2 Plates 



<P 

Longest day 

la 

28° 

13 hours 

lb 

29° 

13 hours 

2a 

31° 

14 hours 

2b 

33° 

14 hours 

3a 

34° 

14 hours 

3b 

35° 

14 hours 

4a 

27° 

13;27 hours 

4b 

32° 

14; 18 hours 

5a 

36° 

14;30 hours 

5b 

Plate of ecliptic coordinates 


6a 

40° 

14;54 hours 

6b 

45° 

15;30 hours 


Longest day 


<P 


7a 

7b 

8a 

8b 


Plate of horizons 1 
Plate of horizons 2 
Double projection for 0° and 90° 
Double projection for 18° and 72 


O 


On plates 1-3, altitude circles are drawn for every 3°, but there are no azimuth 
arcs. These plates carry lines for seasonal hours and for equal hours drawn from the 
western horizon and numbered from 1 to 12. On plate 3, the lines for equal hours are 
dotted. On these plates the duration of the longst day is giving in hours only, omitting 
the minutes. 

Plates 4ab, 5a, 6ab have altitude circles for every 6°. Plates 4ab and 5b have 
azimuths arcs drawn above and below the horizon for every 10°; on plate 6, these are 
drawn only below the horizon. Plates 4 and 6 carry lines for seasonal hours and dotted 
lines for equal hours drawn from the western and eastern horizons up to the meridian 
and numbered from 1 to 12. On plate 5a, plain lines are drawn for equal hours and dotted 
lines for equal hours from the western horizon. 

Plate of ecliptic coordinates 

On plate 5b is engraved the plate of ecliptic coordinates. The label mizdn al- 
c ankabut is engraved at the bottom, once each on either side of the meridian line. The 
ecliptic circle is divided into 12 signs and labelled with their names. Altitude circles are 
drawn for every 6°. Inside the ecliptic circle, there are numbered, along the meridian, 
from 6 up to 90, starting at the top and reaching up to the centre of the plate; between 
circles of the ecliptic and of the equator as 6, 12, 18 and between the circles of the 
equator and Capricorn as 6, 12, 18, 24. Azimuth circles are also drawn for 6° and 
numbered from 6 to 30, separately in each zodiac sign. 

Two plates of horizons 

On both sides of plate 7, half horizons are engraved for each degree of latitude 
from 3° to 66°. These are arranged in four sets on each side; on one side are horizons 
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for latitudes bearing odd number of degrees and on the other face for latitudes with even 
degrees. The horizons are numbered at both ends; there are declination scales along the 
four radii. In each set the horizons are arranged at intervals of 8° of latitude as shown 
below. 


Table A006-3 


Plate 7a 

4 

12 

20 

28 

36 

44 

52 

60 

6 

14 

22 

30 

38 

46 

54 

62 

8 

16 

24 

32 

40 

48 

56 

64 

10 

18 

26 

34 

42 

50 

58 

66 


Table A006-4 


Plate 7b 

3 

11 

19 

27 

35 

43 

51 

59 

5 

13 

21 

29 

37 

45 

53 

61 

7 

15 

23 

31 

39 

47 

55 

63 

9 

17 

25 

33 

41 

49 

57 

65 


Plate for the Latitudes 0° and 90° 

Plate 8a carries projections for the two latitudes of 0° and 90°. 212 This is the first 
time such projections were attempted to serve didactic purposes. The upper half shows 
projections for the latitude 0° and the lower half for 90°. On this plate are drawn the 


Pingree 2009, p. 59, says: ‘The last tympan bears on one side a projection for a latitude of 90°;’ 
but it is a combined projection for 90° and 0°. 
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vertical and horizontal diameters and the concentric circles of the two tropics and the 
equator. The equator is represented by a dotted circle. 



Figure A006.2 - Plate for latitudes 0° and 90° (accession no. A-79) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

The upper half carries projections for latitude of 0°, i.e. the equator. Here the 
zenith lies on the equatorial circle and the horizon becomes a line of diameter. Altitude 
circles are marked above the horizon for every 6° and numbered along the equatorial 
circle on both sides of the meridian. Azimuth circles, radiating from the zenith, are 
drawn for every 10° and numbered above the line of horizon from 10 to 90 inside the 
circle of equator and once again outside the circle of equator, starting above the line of 
horizon and continuing up to the top of the plate. 

In the lower half are the projections for the latitude of 90°, i.e., the North Pole. 
Here the altitude circles, drawn for every 6°, merge with the declination circles and the 
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azimuth circles, drawn for every 10°, merge with the hour lines. Because, ‘at the pole 
the altitude of an object is equal to its declination and its hour angle is the hour line’. 213 

Here the altitude circles are numbered along the meridian; once inside the 
equatorial circle from 0 to 90, starting from the equatorial circle up to the centre of the 
plate; and again outside the equatorial circle from 6 to 24 reaching up to the circle of 
Capricorn. The azimuth circles / hour lines are numbered from 1 to 12, from the western 
horizon to the eastern, along one of the altitude circles. 

Under the western horizon is written al-maghrib and under the eastern horizon al¬ 
ma shriq. immediately below the dotted circle of equator is written 'arc! tis c m (latitude 
90) on both sides of the meridian. Just inside the dotted circle of equator and below the 
line of horizon is written Id c ard lahu (no latitude) again on both the sides of the 
meridian. 


213 


Morrison 2007, p. 65. 
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Figure A006.3 - Plate for Latitudes 18° and 72° (accession no. A-79) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Plate for the Latitudes 72° and 18° 

Plate 8b has a combined projection for the latitudes 18° and 72°, resulting in S- 
shaped curves. 214 This is again the first attempt at the combined projection. On this plate 
are drawn the vertical and horizontal diameters, concentric circles of the tropics and the 
equator; furthermore, a dotted curve of the oblique horizon at latitude 18° and a dotted 
circle of the prime vertical. In the upper half, the altitude circles are drawn for every 6° 
and numbered along the dotted circle of the prime vertical on both sides of the meridian 


214 


Pingree 2009, p. 59, remarks that ‘this is similar to a projection on tympan belonging to an astrolabe 
in the Benaki Museum in Athens (Inv.No. 13178)’, but such projections occur in several Lahore 
astrolabes and also in Raghavajit’s Sanskrit astrolabe of 1669 (C008). 







































A006 - Astrolabe by c Isa, AH 1013 (AD 1604-5) 


line. In the lower half also the altitude circles are drawn for every 6° and numbered 
from the prime vertical to the centre of the plate from 6 to 90 along the line of the 
meridian. 

Just below the prime vertical at the north point is the label c ard 72 (latitude 72). 
Under the straight horizon in the east is the label al-mashriq and in the west al-maghrib. 
Between the straight horizon and the oblique horizon is written c ard 18 (latitude 18) 
both in the east and west. And just above the oblique horizon is the label sd c dt 13;6 (13;6 
hours) both in the east and in the west. This is the duration of the longest day at latitude 
18°. 

Geographical Gazetteer 

On the inner surface of the mater, a geographical gazetteer is engraved in two 
concentric circles, providing the names ( asmd’ al-buldari), longitudes ( al-tul ) and 
latitudes ( al-ard ) of 70 places. But very few towns from the Indian subcontinent are 
included here; Multan (67), Lahore (69) and Kashmir (70) are mentioned, but not Agra 
or Delhi. In each circle, the data is arranged from the right to the left proceeding counter¬ 
clockwise. As in the previous astrolabe, here also the symbol for zero is much smaller 
than the other letters. 
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Figure A006.4 - Geographical Gazetteer (accession no. A-79) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Table A006-5 Geographical Gazetteer 

Place Name L <p Identification 


Outer Circle 
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Place Name 

L 

T 

Identification 

01 

Makka 

Mubarak 

77; 10 

21 ;40 

Mecca 

02 

Madlnat Rasul 

75;29 

25;00 

Medina 

03 

Ta’if 

77;30 

21;20 

Ta’if 

04 

Tihama 

82;30 

23;0 

Y amama 

05 

Hajar Bahrayn 

83;0 

25; 15 

Manamah 

06 

Dimashq 

70;0 

33; 15 

Damascus 

07 

Ba c albak 

70; 15 

33; 15 

Ba c albaek 

08 

Hims 

70; 15 

34;0 

Homs 

09 

Halab 

72; 10 

35;50 

Aleppo 

10 

Tarsus 

68;40 

36;42 

Tarsus 

11 

Rumiyya 

Kubra 

45;27 

41 ;50 

Roma 

12 

Madlnat al- 
Hukuma’ 

65;40 

37;20 

Athens 

13 

Qustantiyya 

59;50 

45;00 

Istanbul 

14 

Mawsil 

77;0 

34;30 

Mosul 

15 

Nakhjawan 

81; 15 

38;0 

Nakhichevan 

16 

Maragha 

82;0 

37;20 

Maragheh 

17 

Tabriz 

82;0 

38;0 

Tabriz 

18 

Ardabll 

82;30 

38;0 

Ardabil 

19 

Muqan 

83;0 

38;0 


20 

Bab al-Abwab 

85;0 

43;0 

Darbent 

21 

Bulghar 

90;0 

59;30 

(Bulgars) 

22 

Kufa 

79;30 

31;30 

Kufah 

23 

Mada’in 

72;0 

33; 10 

Cte siphon 
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Place Name 

L 


Identification 

24 

Baghdad 

80;30 

33;25 

Baghdad 

25 

Wasit 

8 1 ;30 

30;20 

Wasit 

26 

Basra 

84;0 

30;0 

Basra 

27 

c Abbadan 

84;30 

30;0 

Abadan 

28 

Kazlrun 

86;0 

39; 15 

Kazerun 

29 

Shiraz 

88;0 

29;36 

Shiraz 

30 

Istakhr 

88;30 

30;0 

Takht-e 

Jamshld 

31 

Yazd 

89;0 

32;30 

Yazd 

32 

Shahrur 

82;20 

32;30 

Shahrazur 

33 

Nihawand Ma 
al-Basra 

83; 1 5 

34;30 

Nahavand 

34 

Zankan 

83;40 

36;30 

Zanjan 

35 

Hamadan 

83;0 

35;10 

Hamadan 

36 

Sawa 

85;0 

35;0 

Saveh 

37 

Karaj 

84;45 

30;0 

Karaj 

38 

Qazwln 

85;0 

36;55 

Qazwin 

39 

Isfahan 

86;40 

32;25 

Esfahan 

40 

Kashan 

86;0 

34;0 

Kashan 

41 

Qumm 

86;40 

34;45 

Qom 

42 

Rayy 

86;20 

35;0 

Shahr Rey 

43 

Taliqan 

85;41 

36;10 

Taliq-an 

44 

Hawsam az- 
Jllan 

85; 10 

37;0 


45 

Astarabad 

89;30 

36;50 

Gorgan 

46 

Jurjan 

90;0 

37;50 

Jurjan 
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Place Name 

L 

<P 

Identification 

47 Simnan 

88;0 

36;0 

Semnan 

Inner Circle 




48 Bastam 

81;30 

36;10 

Bastam 

49 Sabzwar 

91;30 

36;5 

Sabzevar 

50 Nlshabur 

92;30 

36;21 

Neyshabur 

51 Tus 

94;30 

37;0 

Tus 

52 Qayin 

93; 1 3 

33;40 

Qayen 

53 Zuzan 

93;30 

35;20 

Zuzan 

54 Harat 

94; 13 

34;30 

Heart 

55 Sarakhs 

94;30 

36;0 

Sarakhs 

56 Marw 

97;0 

37 

Mary 

57 Balkh 

101 ;0 

36;41 

Wazirabad 

58 Badakhshan 

104; 24 

37;10 

Faizabad 

59 Bukhara 

97;30 

39;50 

Bukhara 

60 Samarqand 

99;16 

39;37 

Samarqand 

61 Kabul 

104;40 

34;30 

Kabul 

62 Kashghar 

106;30 

44;0 

Kashgar 

63 Khutan 

107;0 

42;0 

Khotan 

64 Hurmuz 

92;0 

25 ;0 

Hormoz 

65 Khabls 

93;0 

3 1 ;0 

Shadab 

66 Daybul Hiyya 

102;7 

25;10 

Tatta 

Tattah 




67 Multan 

107;35 

29;40 

Multan 

68 Qandahar 

106;40 

33;0 

Kandahar 

69 Lahawar 

109;20 

31;50 

Lahore 
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Place Name 

L 

<P 

Identification 

70 

Kashmir 

108;0 

35;0 

Srinagar 


Back 

The rim of the two upper quadrants carries the altitude scales, divided in 1° and 
5° and numbered 5—90; 90—5. 

The upper left quadrant bears a trigonometric quadrant with 60 horizontal 
equidistant parallels, each fifth dotted, showing cosines for each of the 60 parts of the 
Radius. 

In the upper right quadrant, there are declination arcs which divide the quadrant 
into 6 zones, one for each pair of opposite signs of zodiac, which are numbered along 
the radii. On this quadrant are plotted 6 curves for unequal hours which are numbered 
serially and the sigmoid graph for the meridian altitude of the sun for the latitude of 
31;50° (i.e. for Lahore) with the label khatt nisf al-nahdr c ard 31;50 (line of midday; 
latitude 31;50). 
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Figure A006.5 - Back View of the Astrolabe (accession no. A-79) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


In the lower half are shadow squares, on the left for 7 feet and on the right for 12 
digits. The scales are divided and the divisions numbered accordingly. 

In the inner corner on the left is engraved sullam aqdam (scale in feet). The vertical 
scale on the left is labelled as aqdam mafkus (reverse [shadow] in feet) and the horizontal 
scale aqdam mustawT (direct [shadows] in feet). 

In the inner corner on the right is engraved sullam asdbf (scale in digits). The 
vertical scale on the right is labelled as asdbf nufkiis (reverse [shadow] in digits) and 
the horizontal scale asdbf mustawT (direct [shadows] in digits]). 
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The rim of the lower half carries the corresponding scales of cotangents; on the 
left for 7 feet with the label zill aqdam (shadows in feet) and the end and on the right for 
12 digits with the label zill asabf (shallows in digits). 

Below the shadow squares and adjacent to the circular cotangent scale are two 
semicircles bearing the names of the zodiac signs and the corresponding lunar mansions. 

Alidade 

The alidade is not graduated. One half of the wedge is curved terminating in a 
large circle; the other half is straight with the end tapering to a point. 



Figure A006.6 - Signature of the astrolabe maker (detail of Figure A006.5) 

Inscription 

Inside the shadow squares, at the centre, is engraved upside down the following 
inscription in three lines: 

sana c ahu acbcif al-ibad 
c Tsd wald allahdad 
sanah 1013. 

‘Made [by] the weakest of the servants [of God], Tsa the son of Allahdad, in 
the year 1013.’ The year corresponds to ad 1604-5. 

Bibliography 

Pingree 2009, no. 14, pp. 58-63. 




A007® ASTROLABE, UNDATED, BY C ISA 215 


Not dated, ca. 1600, Lahore 

Diameter 262 mm 

UK, Ely, Cambs, PC 

CCA 68 = CCA 3825 216 ; Repertoire 3 



Figure A007.1 - Front of the astrolabe (photo courtesy the owner) 


215 


216 


Entry based mainly on the photos kindly provided by the owner. 
By mistake, CCA lists it twice, both are identical. 
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Components 

Body with crown (d. 262, h. 337, t. 14), shackle and ring, rete, 5 plates, alidade, 
washer, pin and wedge. 

Front 

The ring, shackle and the kursT are almost like those in the previous two astrolabes. 
The kursT, lobed with a trifoliate finial, has a plain unadorned surface. 

The degree scale on the limb is graduated for 0;30°, 1°, 5° and numbered 
clockwise in 5s from 5 to 360. 



Figure A007.2 - All components of the cstrolabe (photo courtesy the owner) 


Rete 

The two narrow rings of the Tropic of Capricorn and the ecliptic are held together 
by a narrow equinoctial bar which has a counter-change at the centre. The space between 
the two rings and that inside the ecliptic ring is filled by an almost symmetrical floriate 
tracery. The ecliptic ring is divided into the 12 signs of the zodiac and labelled; each 
sign is divided in units of 6° each and numbered as 6,12,18,24,30 in counter-clockwise 
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direction. There is a handle to rotate the rete. There are some 59 star pointers. Their 
names cannot be completely deciphered from the available photos. 

Plates 

There are 5 plates serving the latitudes 18° and 29°; 27° and 32°; 37° and 40°; 
0° and 24°+30°; Plate of ecliptic coordinates and plate of horizons. The plates have 
notches at the north point to fit into the corresponding tab in the body. Altitude circles 
are drawn for every degree and numbered. Azimuths are drawn below the horizon for 
every 10°. Lines are drawn for seasonal hours and equal hours since the sunset and 
before the sunrise. 

Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer in four 
concentric circles. The table contains the names, latitudes and longitudes of some 176 
localities, arranged according to regions. The names of the regions are engraved with 
long circular flourishes in the spaces between the circles. The gazetteer could not be 
deciphered from the available photo. 

Back 

The rim of the two upper quadrants is divided in 0;30°, 1° and 5° and labelled as 
5—90; 90—5. 

In the upper left quadrant is a trigonometric quadrant with 60 horizontal parallels. 
The upper right quadrant is divided by the declination arcs into 6 zones, one each for an 
opposite pair of zodiac signs which are indicated by serial numbers along the two radii. 
On this quadrant are drawn six curves for the unequal hours. There is no sigmoid graph 
of the midday altitude of the sun as in his two other astrolabes. 

In the lower half are two small shadow squares, on the left for 7 feet and on the 
right for 12 digits. The scales are divided and numbered accordingly. The scales carry 
appropriate labels. 

The rim on the lower half bears the cotangent scales. Inside these scales, the names 
of the zodiac signs and the names of the corresponding lunar mansions are engraved in 
two semi-circular rows as in the previous two astrolabes. 
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Figure A007.3 - Back of the astrolabe (photo courtesy the Owner) 

Alidade 

The alidade is a straight bar alidade with two sights but no graduations on it. There 
is a pin with an octagonal head, a washer and a wedge with horse’s head 

Inscription 

Below the shadow squares is the signature of the astrolabe maker in two lines: 
sancfahu ada c af al-ibad c lsd ibn allahdad 
asturldbT IdhurT humayum 

‘Made by the weakest of the servants [of God], Tsa, the son of Allahdad of 
Lahore, the astrolabe maker [to the Emperor] Humayun.’ 
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Provenance 

Sotheby’s London, 2 May 1977, Lot 257. 

Bibliography 
Gunther 1932, no. 68 

Wynter & Turner 1975, pp. 16-18, figs. 9, 10 and 11. 
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A008 ASTROLABE ATTRIBUTABLE TO C ISA 

Not dated, 17th century 
Diameter 119 mm 
PLU 


A*v 



Figure A008.1 - Front of the astrolabe (photo courtesy 
Museum of the Flistory of Science, Oxford) 
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In the archives of the Museum of the History of Science at Oxford, there are two 
photos of the front and back of the astrolabe, and photocopies of all the components, 
plus a typed note signed by Francis Maddison on 10.xii.85. 217 

It has a very close resemblance to the astrolabe of 1604 by Tsa (A006). The size 
is the same. The kursl, the degree scale on the front and the entire configuration on the 
back is also the same. The unusual design of the rete is the same. In both the astrolabes, 
the gazetteer covers the same set of 70 localities in the same order and with the same 
coordinates. 

There are also certain differences. In A006, the ecliptic ring in the rete is divided 
into 6° but not numbered; here it is divided in 2° and 6° and numbered in 6s from 6 to 
30, separately in each sign. In this astrolabe, the labels in the degree scales on the front 
and at the back and the place names in the gazetteer are enclosed in arches. A006 
contains 8 plates, but this one only 6 plates. It is not known whether there was space for 
8 plates in the present astrolabe and two are missing. Finally, although the contents of 
the gazetteers are the same, the gazetteer in the present astrolabe displays a totally 
different calligraphy. It is difficult to decide whether it was made by Tsa himself at the 
beginning of the seventeenth century or whether it is an exact copy fabricated at a later 
period. I am inclined to the first possibility. At the beginning of the seventeenth century, 
the style of the Lahore astrolabes has not yet been standardized. Just as the patriarch 
Allahdad was experimenting with two styles of rete, his son Tsa too must be trying 
different styles of retes. 


At the top of the note is written by hand ‘Sotheby’. Obviously the astrolabe was sent by Sotheby’s 
to Maddison for his evaluation which reads as follows:‘Indo-Persian Astrolabe; not signed, dated, 
on the back of the suspension bracket, ‘The hijri year 1135 [= A. D. 1722/3]’; brass, diam. 119 
mm, thickness 10 mm. ‘Rete for 18 named stars and 6 unnamed star-pointers. 5 plates [sic! the 
photocopies show 6 plates]: for latitudes 18°, 29°; 31°, 33°; 36°, plate of ecliptic coordinates; 2 
plates of horizons; a composite plate of special projections. In the mater there is a gazetteer of the 
longitudes and latitudes of 69 places (plus one place-name without coordinates). On the back is a 
sine quadrant; a graph of the meridian altitude of the sun for latitude 31° (?Lahore); a shadow- 
square; an astrological table; and scales of cotangents. The horse, pin, and washer appear to be 
original. 

‘An attractive and well-made astrolabe continuing the tradition of plain but complete astrolabes of 
the well-known seventeenth-century makers of Lahore. Somewhat massive for its size, there is a 
pleasing arch decoration around the gazetteer and degree scales.’ 

FRM/10:xii:’85. 

The astrolabe came up for auction at Sotheby’s on 25 March 1986; see catalogue of this date, lot 
101. The description reproduces Maddison’s second paragraph verbatim. 



The unusual style of rete seen in A006 and in the present astrolabe was one 
experiment which was not continued later on. The same is the case with the decorative 
arches in the degree scales and in the gazetteer. This too was not continued in 
subsequent astrolabes. The geographical gazetteer in the present astrolabe must have 
been engraved by an assistant in Tsa’s workshop, hence the difference in calligraphy. 

Components 

Body with kursT (d. 119, t. 10), shackle, ring, rete, alidade, pin and horse. 

Front 

The kursT is solid with lobed profiles. On back of the kursT is a carelessly scratched 
inscription asturldb 1135 hijri ((= AD 1722-23). This must have been added by one of 
the owners. 

The limb is divided in 1 ° and 5° and numbered from 5 to 360. These numbers are 
enclosed inside arches. 

Rete 

As mentioned above, the rete is exactly like the rete in the astrolabe by Tsa of 1604 
(A006) and contains the same 23 named star-pointers. 

Table A008-1 Stars on the Rete 



Star name 

Identification 

01 

Dhanab Qaytus 

(3 Ceti 

02 

Fam Qaytus 

Y Ceti 

03 

c Ayn al-Thawr 

a Tauri 

04 

c Ayyuq 

a Aurigae 

05 

Rijl al-Jawjd’ 

(3 Orionis 

06 

Yad al-Jawzd’ 

a Orionis 

07 

Yamdm 

a Canis Majoris 

08 

Shdml 

a Canis Minoris 

09 

Fard al-Shujd c 

a Hydrae 
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Star name 

Identification 

10 

Qalb al-Asad 

a Leonis 

11 

Simdk A c zal 

a Virginis 

12 

Rdmih 

a Bootis 

13 

Nayyir al-fakkah 

a Coronae Borealis 

14 

Hayyah 

a Serpentis 

15 

Qalb al-Aqrab 

a Scorpii 

16 

Hawwa 

a Ophiuchi 

17 

Waqi c 

a Lyrae 

18 

Td’ir 

a Aquilae 

19 

Ridf 

a Cygni 

20 

Fam 

8 Pegasi 

21 

Sdq Sdkib al-Md’ 

5 Aquarii 

22 

Mankib 

(3 Pegasi 

23 

Kaff al-Khadlb 

(3 Cassiopeiae 

Plates 

There are six plates. 


Table A008-2 Plates 



<P 

Longest Day 

la 

18° 

13 hours 

lb 

29° 

13 hours 

2a 

31° 

14 hours 

2b 

33° 

14 hours 

3a 

36? 

? hours 
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<P 

Longest Day 

3b 

O 

O 

14 hours 

4a 

34? 

14 hours 

4b 

Plate of ecliptic 
coordinates 


5a 

Double projection for 0° + 
90° 


5b 

Triple projection for 0°+ 
90°+ 72° 


6a 

Plate of horizons 1 


6b 

Plate of horizons 2 



Geographical Gazetteer 

The geographical gazetteer engraved on the inner side of the mater provides the 
names, longitudes and latitudes of 70 localities. Here also the place names are enclosed 
in arches as on the limb. The gazetteer is nearly identical to the gazetteer in A006, except 
minor differences in nos. 30 and 33. 

Table A008-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



01 

Makka Mubarak 

77; 10 

21;40 

02 

Madlnat Rasul 

75;29 

25; 00 

03 

Ta’if 

77;30 

21;20 

04 

Yamama 

82;30 

23;0 

05 

Hajar Bahrayn 

83;0 

25; 15 

06 

Dimashq 

70;0 

33; 15 

07 

Ba c albak 

70; 15 

33; 15 
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Place Name 

L 


08 

Hims 

70; 15 

34;0 

09 

Halab 

72;10 

35;50 

10 

Tarsus 

68;40 

36;42 

11 

Rumiyya Kubra 

45; 27 

41 ;50 

12 

Madlnat al- 
Hukuma’ 

65;40 

37; 20 

13 

Qustantiyya 

59;50 

45; 00 

14 

Mawsil 

77;0 

34;30 

15 

Nakhjawan 

81; 15 

38;0 

16 

Maragha 

82;0 

37; 20 

17 

Tabriz 

82;0 

38;0 

18 

Ardabll 

82;30 

38;0 

19 

Muqan 

83;0 

38;0 

20 

Bab al-Abwab 

85;0 

43;0 

21 

Bulghar 

90;0 

59;30 

22 

Kufa 

79;30 

31;30 

23 

Mada’in 

72;0 

33;10 

24 

Baghdad 

80;30 

33;25 

25 

Wasit 

81;30 

30;20 

26 

Basra 

84;0 

30;0 

27 

c Abbadan 

84;30 

30;0 

28 

Kazlrun 

86;0 

39; 15 

29 

Shiraz 

88;0 

29;36 
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Place Name 

L 


30 

Istakhr 

88;0 21S 

30;0 

31 

Yazd 

89;0 

32;30 

32 

Shahrur 

82;20 

32;30 

33 

Nihawand 219 

83; 15 

34;30 

34 

Zankan 

83;40 

36;30 

35 

Hamadan 

83;0 

35;10 

36 

Sawa 

85;0 

35;0 

37 

Karaj 

84;45 

30;0 

38 

Qazwln 

85;0 

36;55 

39 

Isfahan 

86;40 

32;25 

40 

Kashan 

86;0 

34;0 

41 

Qumm 

86;40 

34;45 

42 

Rayy 

86;20 

35;0 

43 

Taliqan 

85;41 

36;10 

44 

Hawsam az-Jllan 

85; 10 

37;0 

45 

Astarabad 

89;30 

36;50 

46 

Jurjan 

90;0 

37;50 

47 

Simnan 

88;0 

36;0 


Inner Circle 



48 

Bastam 

81;30 

36;10 

49 

Sabzwar 

91;30 

36;5 

50 

Nlshabur 

92;30 

36;21 


218 


219 


A006 has the value 88;30. 

A006 has Nihawand Mah al-Basrah. 
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Place Name 

L 


51 

Tus 

94;30 

37;0 

52 

Qa’in 

93; 13 

33;40 

53 

Zuzan 

93;30 

35;20 

54 

Harat 

94; 13 

34;30 

55 

Sarakhs 

94;30 

36;0 

56 

Marw 

97;0 

37 

57 

Balkh 

101 ;0 

36;41 

58 

Badakhshan 

104; 24 

37; 10 

59 

Bukhara 

97;30 

39;50 

60 

Samarqand 

99; 16 

39;37 

61 

Kabul 

104;40 

34;30 

62 

Kashghar 

106;30 

44;0 

63 

Khutan 

107;0 

42;0 

64 

Hurmuz 

92;0 

25;0 

65 

Khabls 

93;0 

31;0 

66 

Daybul Hiyya 
Tattah 

102;7 

25; 10 

67 

Multan 

107;35 

29; 40 

68 

Qandahar 

106;40 

33;0 

69 

Lahawar 

109;20 

31;50 

70 

Kashmir 

108;0 

35;0 
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Figure A008.2 - Back of the astrolabe 
(photo courtesy Museum of the History of Science, Oxford) 


Back 

The rim on the upper half on the back carries altitude scales, divided in 1 ° and 5° 
and numbered 6—90; 90—6. As on the limb, here also the numbers are enclosed in 
arches. The trigonometric quadrant on the upper left is filled with 60 horizontal parallels 
which show cosines for each of the 60 parts of the Radius. Here every fifth line is dotted. 

In the upper right quadrant, declination arcs divide the quadrant into 6 segments, 
one for each pair of opposite signs of zodiac, which are numbered along the radii. Here 
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6 curves are drawn for unequal hours which are numbered serially and a sigmoid graph 
for the meridian altitude of the sun for a latitude of 31;50° (i.e. for Lahore) with the 
label khatt nisf al-nahar c ard l.a.n. (line of midday; latitude 31;50). 

In the lower half are shadow squares, on the left for 7 feet and on the right for 12 
digits. The scales are divided and the divisions numbered accordingly. The labels are as 
in the previous astrolabe. 

On the rim of the lower half are cotangent scales. These are followed by two semi¬ 
circular rows bearing the names of the zodiac signs and the corresponding lunar 
mansions. 

Alidade 

The alidade is not graduated. 

Biblography 

Sotheby’s auction catalogue, 25 March 1986, lot 101. 
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QA’IM MUHAMMAD 

Qa’im Muhammad (fl. 1624-1635), the elder son of Tsa, is known through four 
astrolabes; three others can be attributed to him. He also produced one astrolabe jointly 
with his younger Muhammad MuqTm. There is yet another astrolabe in Hannover 
(A009) which is said to have been produced by the sons of Tsa ( ibm c isa ibn allcihdad), 
but it is uncertain whether the inscription is authentic. Qa’im is the first member of the 
family to produce celestial globes as well, four of which survive today 220 Until this time, 
celestial globes were produced first as two hollow spheres and then joined together. 
Qa’im Muhammad produced them as single hollow spheres by applying the cire perdue 
or lost wax method which had been employed in India for long time in casting bronze 
statues. 

Qa’im’s astrolabes and celestial globes carry dates between 1624 and 1637. Thus 
the period of his activity falls in the reigns of the Mughal emperors Jahangir (r. 1605- 
1627) and Shah Jahan (r. 1628-1658). On some of his instruments, Qa’im mentions the 
time of production in the regnal years of Jahangir or of Shah Jahan, in addition to or in 
lieu of the Hijrl years. 

Qa’im enjoyed the patronage of high dignitaries of the Mughal court. In 1622, he 
made a celestial globe for Nawab Ttiqad Khan, who was a brother of Nur Jahan Begum, 
the queen of Jahangir. Five years later, in 1627 he created a fabulous astrolabe for 
Nawab Khwajah Abu al-Hasan who held many important positions under Jahangir, such 
as the Subahdar of Deccan and the General Paymaster of the Household; only the rete 
of this astrolabe survives in Patna (A011). 

The Lahore astrolabes became more or less standardized in the work of Tsa. Qa’im 
made further refinement in the design of the kursT and rete, and also introduced certain 
i nn ovations. 


These four globes are 

F001 Celestial Globe by Qa’im 1032/1622-23, d. 188 UK, Blackburn 
F002 Celestial Globe by Qa’im 1035/1625-26, d. ? Paris, PC 
F003 Celestial Globe by Qa’im J 22/1626-27, d. 156 London, V&A 
F004 Celestial Globe by Qa’im 1046/1637-38, d. 173 Patna. 

Full descriptions of these globes will appear in section F. 



Qa’im Muhammad 


219 


Although four of his astrolabes are known to exist, no details are available about 
AO 10 and AO 12 and in A011 only the rete is extant. Therefore, his work has to evaluated 
on the basis of the single complete astrolabe A013. Here the rete contains as many as 
58 named star pointers. On the latitude plates, in addition to the lines for seasonal and 
equal hours, there are also, for the first time, lines for the traditional Indian time units 
of ghatis of 24 minutes. In the 7 plates, 5 plate faces carry double projections of two 
latitudes. The gazetteer is arranged according to the Ptolemaic climates, but commences 
with the second climate so that the holy cities Mecca and Medina occupy the first places. 
The rete carries, for the first time, zawraqx or ship horizons and there is a special plate 
to be used with these zawraqx horizons. 

There are two innovations in this astrolabe which are unique to this astrolabe and 
are not found in any other astrolabe produced in India. The first is the circle for the 
visibility of the star Suhayl (Canopus) traced on many plates. Second, the back contains 
a series of completely circular scales including an eccentrically placed Rumi or Syro- 
Macedonian calendar. 

Except these two, the other features mentioned above occur in three unsigned 
astrolabes A014, A015 and A016, and for this reason these astrolabes can be attributed 
to Qa’im Muhammad. In A014, lines for ghatis are drawn on many plates; what is new 
here is that on many plates the maximum duration of daylight is expressed in ghatis. 
Also in common with A013 is the gazetteer commencing with the second climate. A015 
is much larger and displays superior workmanship; yet in technical aspects it is exactly 
like A014 with the same gazetteer and with the plates serving the same latitudes. The 
third unsigned astrolabe AO 16 displays splendid workmanship like Qa’im’s A011. In its 
rete, the names of the zodiac signs are cut in silhouette along the rim of the ecliptic 
almost in the same manner as in A011. It also carries zawraqx horizons as in A013. 
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A009® ASTROLABE BY THE TWO SONS OF C ISA, 1018 AH (AD 1609-10) 


Diameter 84 

Hannover, Kestner-Museum (#1914, 61) 

CCA 69; Repertoire lists this astrolabe as Muhammad Muqlm 1 



Figure A009.1 - Front and back of the astrolabe (from Frank & Meyerhof 1925) 


This small and rather crude astrolabe was the subject of a very learned and 
valuable monograph entitled Ein Astrolab cius dem indischen Mughulreiche by Josef 
Frank and Max Meyerhof. 221 The inscription on the kursT states that the astrolabe was 
made by the two sons of Tsa, the son of Allahdad ( ibm c Tsa ibn cillahdad) in 1018 AH (= 
AD 1609-10) at Lahore. Since Qa’im Muhammad and Muhammad Muqlm, the two sons 
of Tsa, made a name for themselves as accomplished instrument makers, one is tempted 
to conclude that the present astrolabe must be a juvenile work by them. But such a 
conclusion is problematic as there are several layers of engravings on this astrolabe. 
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Frank & Meyerhof 1925. 
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Components 

Body with kursT (d. 84, h. 110, t. 8), shackle and ring, rete (d. 72) for 20 stars, 5 
plates, pin; the alidade and wedge can be seen in the photos accompanying the 
monograph of 1925 by Frank and Meyerhof; but they were not there when I examined 
the astrolabe in 1996. 



Figure A009.2 - All the components of the astrolabe (photo by S. R. Sarma) 


Front 

Small flattish ring, shackle of trifoliate shape, high solid kursT with three lobes on 
each side and a trifoliate finial. The front and back surfaces of the kursT are filled with 
inscriptions. 

The degree scale on the limb is divided in 1° and 5°. The groups of 5° are 
numbered from 5° to 90° separately for each quadrant in clockwise direction. At the 
bottom, there is a lug on the meridian at the north point to hold the plates in position. 

Rete 

The rete is rather crude. The equatorial ring is almost completely represented here 
unlike in the majority of the Lahore astrolabes. The three rings of the Capricorn, equator 
and ecliptic are held together by the equinoctial bar which has one counter change at the 
centre and by the solstitial bar also with one counter change at the centre. Guide-lines 
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Qa’im Muhammad 


can be discerned at the back of the rete. The ecliptic ring is divided into 12 signs and 
labelled. Each sign is further subdivided into five units of 6° each, but not numbered. 
There are 20 star pointers which are listed below. 222 

Table A009-1 Stars on the Rete 



Star Name 

Identification 

01 

Batn Hut 

(3 Andromedae 

02 

Fam al-Qaytus 

Y Ceti 

03 

Rijl Jawjd’ al-Yusra 

(3 Orionis 

04 

Shfrd YamanT 

a Canis Majoris 

05 

Muqaddam Zira c ayn 

a Geminorum 

06 

Rds Taw’am 

(3 Geminorum 

07 

Fard Shujd c 

a Hydrae 

08 

Qb'idat al-Bbtiya 

a Crateris 

09 

Simdk-i A c zal 

a Virginis 

10 

Simak Rdmih 

a Bootis 

11 

Nayyir Fakkah 

a Coronae Borealis 

12 

Qalb al-Aqrab 

a Scorpii 

13 

Rds al-Jdthi 

a Herculis 

14 

Nasr Waqi c 

a Lyrae 

15 

Nasr Td’ir 

a Aquilae 

16 

Dhanab al-Dajdjah 

a Cygni 

17 

Dhanab al-Jadi 

6 Capricorni 

18 

Sdq 

6 Aquarii 


222 


Frank & Meyerhof 1925, pp. 40-41; see also the corrections suggested by Kunitzsch 1959, p. 62, 
n. 1. 
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Star Name 

Identification 

19 

Dhanab Qaytus Shamall 

i Ceti 

20 

Kaff al-Khadtb 

|3 Cassiopeiae 


Plates 

There are five plates serving the latitudes between 18° and 39;37°. 
Table A009-2 



<P 

Longest Day 

(Locality) 

la 

21;40° 

13; 18 hours 

(Mecca) 

lb 

35 

14;25 


2a 

39;37 

— 

(Bukhara?) 

2b 

24 

13;31 


3a 

27 

13;44 


3b 

32 

14;8 


4a 

18 

13;6 


4b 

Double projection 
of 0° and 90° 



5a 

Plate of ecliptic 
coordinates 



5b 

Plate of horizons 




On all latitude faces (la to 4a) altitude circles are drawn for every 6° and labelled 
on both sides; azimuth arcs are traced below the horizon for every 10° and labelled. 
Plain lines for seasonal hours and dotted lines for equal hours counted from the western 
and eastern horizons. Plates 4b, 5a and 5b are as in other astrolabes. 
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Geographical Gazetteer 223 

For engraving the gazetteer, the i nn er surface of the mater was divided into 4 
annuli; eight diametricac lines divide these four rings to form 64 cells. However, many 
of the cells remain blank and the gazetteer is engraved, in a most eccentric manner, all 
over the astrolabe, on both sides of the kursT, on its rim, on the rim of the main body, on 
the back and so on. We reproduce the gazetteer below, according to the description by 
Frank & Meyerhof, but add serial numbers to the names of the cities. Of these, 27 cities 
are engraved on the inner side of the mater. But here, latitudes and longitudes are 
engraved only for four cities. It is highly intriguing why the gazetteer is incomplete on 
the inner surface of the mater and why it is engraved so inelegantly all over the astrolabe. 
The 66 localities engraved at different places on this astrolabe with or without their 
geographical coordinates are listed below. 


223 


Frank & Meyerhof 1925, pp. 34-40. 
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Figure A009.3 - Geographical gazetteer (photo by S. R. Sarma) 

Table A009-3 Geographical Gazetteer 

Place Name L qp 

(On the front of the kursT immediately below the makers’ inscription) 
01 Lahawar 109;20 31;50 


(On the back of the kursi) 


02 

Makka 

77;0 

21;40 

03 

Madlnah 

75;20 

25;0 

04 

Bayt al-Maqdis 

66;30 

31 ;50 
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Place Name 

L 

<P 

(On the edges of the kurst) 


05 

Kufa 

79;30 

31;30 

06 

Basra 

84;0 

30;0 

07 

Baghdad 

82;0 

33;25 

08 

c Adan 

76;0 

11 ;0 

09 

Jaddah 

76;0 

21;0 

10 

Yaman 

77;0 

15;30 

(On the edge of the main body) 


11 

Ahmadabad 

108;40 

23; 15 

12 

Kambayat 

109;20 

22;20 

13 

Sawmnat 

106;0 

17;0 ! 

14 

Tanlsar 

112;25 

30;10 

15 

Panlpat 

113; 10 

28;52 

16 

Ajmlr 

111 ;5 

24;00 

17 

Akra 

117;0 

26;38 

18 

Dihll 

113; 20 

28;12 

19 

Kawalyar 

115;0 

26;29 

20 

Kannawj 

112;50 

26;36 

21 

Karra 

107(?);6 

26;36 

22 

Banaras 

117; 20 

26; 15 

23 

Bada’un 

114; 19 

27;37 

24 

Baran 

114;0 

28;45 

25 

Jawnpur 

119;6 

26;36 

26 

Aw ah 

118;6 

27;21 
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Place Name 

L 


27 

Sannam 

110;0(?) 

30;30 

28 

Sambhal 

115; 15 

28; 20 

29 

HansI 

112;25 

29;15 

30 

Kol 

114; 19 

28;0 

31 

Gopamau 

116;38 

26;45 

32 

Lahur 

109;20 

31;50 

33 

Multan 

107;35 

29; 40 

34 

Dawlatabad 

102;0 

20;30 

(On th 

le back, along the arc of the upper right quadrant) 

35 

Ahmadnakar 

107;0 

19;0 

36 

Rajkhar 

109; 15 

18;20 

37 

Burhanpur 

— 

— 

38 

Ujjayn 

112;0 

22;30 


(On the inner side of the mater itself, in the grid with three annuli, are 
engraved just the names of some towns, but without their longitudes 
and latitudes.) 

Outer circle 


39 Amarkut 

40 Sultankut 

41 Ilahabad 


42 


Hanzah 


6770 


1215 224 


Common Arabic/Persian numerals were added later, representing the inhiraf and maximum day 
length, as Frank and Meyerhof assume. They reproduce these values as 6775 and 1215 in the text 
and as 65° 55’ and 12h 15 m in footnote 7. However, the astrolabe has 6770 and 1210, clearly 
distinguishing the zero from five. 
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Place Name 

L 


43 

Sarangpur 

6750 

1440 225 

44 

Sironj 

6783 

1450 226 

45 

Narwar 

6840 

1520 227 

46 

Kalinjar 



47 

Shikarpur ? 



48 

Mungher 



49 

Pandwa 



50 

Sanarkaw 



51 

Satkanw 



52 

Khayrabad 



53 

Surat 



54 

Bljapur 



55 

Kolkonda 




Middle Circle 



56 

Kabul 



57 

Peshawar 



58 

Tabakpur 



59 

Bandar 



60 

Kalbarka 



61 

Parenda 



62 

Jawl (?) 




225 Frank & Meyerhof 1925 reproduce these wrongly as 6755 and 1140. 

226 Not 1445 as Frank & Meyerhof 1925 write. 

227 Frank & Meyerhof 1925 wrongly as 6845 and 1525. 
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Place Name 


Inner Circle 

63 

Qandahar 

64 

Harat 

65 

Mashhad 

66 

Tahran 


This gazetteer was not done by a single engraver, but by three as Frank and 
Meyerhof note. Nearly all the towns are from the Indian Subcontinent and that part of 
Afghanistan which was under Mughal rule. Remarkably enough there are very few 
towns from outside. These are engraved on the back and on the edges of the kursl, viz. 
Makka, Madlnah, Bayt al-Maqdis, Kufa, Basra, Baghdad, c Adan, Jadda and Yaman. 
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Figure A009.2 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the two upper quadrants carries the altitude scales divided in 1 ° and 5 ° 
and labelled as 5—90; 90—5. The upper left contains a trigonometric quadrant with 30 
horizontal parallels; each fifth is highlighted with dotted lines. The upper right quadrant 
is divided into 6 concentric zones to represent the six pairs of zodiac signs. Along the 
vertical and horizontal radii, the signs are labelled with their serial numbers. 
Superimposed on this grid is the graph for the midday solar altitude at the latitude 32°. 
This carries the label khatt nisf al-nahar c ard l-b, Tine of midday, latitude 32°’. 

In the lower left quadrant, two shadow squares are engraved one inside the other. 
That for 12 digits is outside. Under the horizontal scale is the label zill asdbf mustawT 
(umbra recta in digits) and to the left of the vertical scale is the label zill asdbf mafkus 
(umbra versa in digits). The shadow square for 7 feet is inside. Within the square is the 
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label for the vertical scale zill aqdam mcfkus (umbra versa in feet). The label related to 
the horizontal scale is engraved in the lower right quadrant: zill aqdcim mustawT (umbra 
recta in feet). The rim of the lower left quadrant carries the corresponding cotangent 
scales. 

In the lower right quadrant are engraved the names of signs and the names of the 
corresponding lunar mansions in two batches. 



Figure A009.3 - Inscription on the front of the kursi (photo by S. R. Sarma) 

Inscription of the Makers 228 

On the front side of the kursi is engraved the following inscription in five lines: 
sarfat 

tamat baydT adcafi al-cibad 
ibm clsd ibn allahdad 
sanah 1018fibalad ddr al-khildfat 
lahdwar. sanah alldh tac can afdt al-dahwar. 

‘Made by the two hands of the weakest of the servants [of God], the two sons 
of clsa, the son of Allahdad, in the year 1018 in the city of Lahore, the abode 
of the Caliph. May the Great God save them from vicissitudes of fate.’ 

The year 1018 ah corresponds to ad 1609-10. 
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Frank & Meyerhof 1925, p. 34. 



232 


Qa’im Muhammad 


Conclusion 

This astrolabe, though rather inelegantly produced, contains all the characteristic 
features of the Lahore astrolabes as they took shape in the oeuvre of Tsa. Can the two 
sons of Tsa ibn Allahdad who produced this astrolabe be Qa’im Muhammad and 
Muhammad MuqTm? Qa’im’s surviving astrolabes and celestial globes are dated 
between 1032/1622 and 1046/1637. Muqlm’s extant astrolabes are dated between 
1031/1621 and 1070/1659. If the two sons mentioned in the 1609 astrolabe are really 
Qa’im and Muqlm (and if the astrolabe is their early work), it is strange that there are 
no instruments by them from the period between 1609 and 1621. It is also possible that 
these two sons are not Qa’im and MuqTm but other sons who may not have produced 
any other instrument after this astrolabe. A third possibility is that the inscription was 
added later by somebody else. 

Frank and Meyerhof are of the view that there are four different layers of 
engraving by different hands at different points of times. These layers are as follows: 
(1) The inscription on the front of the kitrsi. (2) The names of the 37 cities with their 
coordinates engraved on the edges of the astrolabe. (3) The names of the 27 cities 
engraved on the inner side of the mater. (4) The names of four cities with the inhiraf and 
the maximum day length duration in common Arabic/Persian numerals engraved on the 
i nn er side of the mater. Therefore, it is not possible to determine whether the two sons 
of Tsa who produced this astrolabe in 1609 are indeed the accomplished instrument 
makers Qa’im Muhammad and Muhammad MuqTm. 

Bibliography 
Frank & Meyerhof 1925. 



233 


A010 ASTROLABE BY QATM MUHAMMAD, 1034 AH (AD 1624-25) 

Diameter ? 

PLU 

CCA 1128; Repertoire 2 

Sulaiman Nadvi, who made the very first survey in 1935 of the astrolabes and 
globes made by the members of the Allahdad family, states as follows: 229 

There is one astrolabe made by Qa’im Muhammad in Calcutta which belongs to 
Qazi Obeidu’l Bari.* It bears the following inscription. 

'amal qa’im muhammad ibn c isd ibn allahdad asturldbl humayum 1034 
h[ijn] 

‘The work of Qa’im Muhammad, son of Tsa, son of Allahdad, the astrolabe 
maker of [Emperor] Humayuni, 1034 Hijrl’. 

On the other corner of this astrolabe is written the ‘21st year of Jahangir’s 
accession.’ 

The Hijrl year 1034 lasted from 13 October 1624 to 1 Oct 1625. About the owner 
of the astrolabe Qazi Obeidu’l Bari, Nadvi adds in a footnote: ‘He comes of an old 
family of Calcutta. I am indebted to Professor Mahfuzu’l Haqq of the Presidency 
College, Calcutta, for my information concerning this astrolabe.’ 

Since then, there has been no trace of this astrolabe. 
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Nadvi 1935, p. 627. 
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A011® ASTROLABE BY QATM MUHAMMAD MADE FOR NAWAB KHWAJA 
ABU AL-HASAN, 1037 AH (AD 1627) 


Diameter of the rete 326 mm 

Patna, Khuda Bakhsh Oriental Public Library 



Figure A011.1 - Full view of the rete (photo by S. R. Sarma) 


Only the large rete with a unique calligraphic design survives of what must have 
been a yet larger and fabulous astrolabe. Among the one thousand and odd Islamic 
astrolabes that survive today in various museums throughout the world, there are 
occasional attempts to incorporate calligraphic designs into the c ankabut. But nowhere 
so completely and so regally as in the present specimen. It is a pity that only a part is 
available and not the whole astrolabe. 



A011 - Astrolabe by Qa’im Muhammad made for Nawab Khwaja Abu al-Hasan, 1037 AH (AD 1627) 
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Figure A011.2 - Portrait of Khwajah Abu al-Hasan, Musee Guimet, Paris 230 


230 


The inscription below the portrait reads shabih khwajah abu 7 hasan durust ikhlas-i carnal hashim 
(True portait of Khwaja AbQ al-Hasan painted sincerely by Hashim). 
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The calligraphic design joining the star pointers states that the astrolabe was made 
in the reign of Jahangir for Nawab Jumlah al-Mulkl Khwajah Abu al-Hasan. He held 
many important positions under Jahangir, such as the Subahdar of Deccan and the 
general paymaster of the household ( bakhshl-kul ). 231 Jumlah al-Mulkl is a title conferred 
on him. 232 



Figure A011.3 - Signature of the astrolabe maker on the reverse (photo by S. R. Sarma) 


In the Lahore astrolabes, the maker’s signature is generally on the back of the 
mater. Here, luckily, it is engraved on the back of the rete, on the lower part of the 
ecliptic ring 233 and reads 


He is frequently mentioned in Jahangir’s Memoirs (see Jahangir, pp. 79, 80, 103, 172, 192, 202 
appointed to Subahdar of Deccan, 219, 221, 256 made paymaster general, bakhshl-kul, 260, 282 
promoted to a higher rank, 287, 318, 320). 

There was another Abu al-Hasan who was related by marriage to both Jahangir and Shah Jahan 
and was influential at the court of both the emperors. He was a brother of Nur Jahan and thus 
brother-in-law of Emperor Jahangir; he was the father of Mumtaz Mahal and thus the father-in- 
law of the next emperor Shah Jahan. 

But in Jahangir’s Memoirs, the former is always referred to Khwajah Abfl al-Hasan whereas the 
latter under the title Asaf Khan. In my earlier publications (Sarma 1994d, Sarma 1999c, Sarma 
201 la), I wrongly identified the Abu al-Hasan mentioned in the present astrolabe as Nur Jahan’s 
brother. 

In his mail of 28.11.2012, Professor Muzaffar Alam writes as follows: 

‘I could not locate the title 'Jumlah al-Mulki' for Khwaja Abu al-Hasan. I checked first with Athar 
Ali Sahib’s “Apparatus”, and also two monographs, one on nobility under Jahangir (Afzal Husain), 
another nobility under Shahjahan (Firdaus Anwar). Athar Sahib does not even list him under 
Jahangir! 

‘I understand that he is Khwaja Abu al-Hasan Turbati, an Iranian noble, who rose to become Mir 
Bakhshi under Jahangir, then appointed Diwan-i A'la after I'timad al-Daulah's death. He died in 
AH 1042 in Shahjahan’s reign. Majalis-i Jahnagiri mentions him as ‘Rukn al-Saltanat’ (also 
‘Ma’asir al-Umara’), ‘Madar al-Muhamm’ and ‘Diwan-i Kull’. A noble with such high positions 
and titles could well be called ‘Jumlah al-Mulki’.’ 
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He does so again in his astrolabe of 1635 (A013). 
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sancfahu aqall al- ibad qa’im muhammad ibn c isd ibn allahdad asturldbT lahurT 
humdyum 

‘The work of the least of the servants [of God], Qa’im Muhammad, son of Tsa, 
son of Allahdad of Lahore, the astrolabe maker of [Emperor] Humayun.’ 

The rete consists of the two rings of the Tropic of Capricorn and of the ecliptic, 
both held together by the equinoctial bar which is counter-changed at the two 
intersections with the ecliptic ring. The space between the two rings and that inside the 
ecliptic ring is filled with calligraphic design. 

In keeping with the exalted status of the patron, the rete was lavishly produced. 
On some segments the surface is decorated by plain lines. To the left and right of the 
ecliptic ring, in the spaces above the equinoctial bar, there are cut-outs in the shapes of 
flowers, with circular depressions, which may have been originally encrusted with 
gems. 



Figure A011.4 - Right part of the rete (photo by S. R. Sarma) 


Note the flower with five petals at the periphery. Gems may have been embedded 
in the depressions of the petals. The second arc from the right is the ecliptic. From the 
middle of the arc of the eclptic runs the term Jahdngiri in florid letters. 

The outer ring of the Tropic of Capricorn is plain with two concentric circles 
engraved on it. The sloping edge of the equinoctial ring is divided in units of 2° and 
these are numbered on the upper surface, separately for each sign from 2 to 30. The 
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names of the signs are cut out in silhouette along the inner edge of the ecliptic ring. In 
the lower half can be seen the names Hamcil, Thawr, Jawjd’, Saratdn, Asad and Sunbulah 
and in the upper half the names Mizdn, c Aqrab, Qaws, Jadi, Dalw and Hut proceeding 
in anti-clockwise direction. 



Figure A011.5 - Upper segment of the rete (photo by S. R. Sarma) 


The arc above is that of the ecliptic. It is divided in 2° along the sloping edge, and 
numbered in 2s from 2 to 30, separately for each sign. The names of the signs are 
immediately below the ecliptic in cut out letters. On the right can be seen Qaws 
(Sagittarius) and on the left Jadi (Capricorn). 

At the zero-point of Capricorn, there is a pointed projection on the ecliptic ring on 
which is inscribed Rds al-jadT, ‘head of the Capricorn’. This point, generally known as 
al-muri, moves along the degree scale on the limb and indicates the position of the 
zodiac circle. There must have been a handle affixed to the 

equinoctial bar on its eastern segment between the Tropic of Capricorn and the Ecliptic. 
It is now lost, only a small hole remains where the handle must have been inserted. 
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Figure A011.6 - The rete with the dedication and star pointers marked (photo by S. R. Sarma) 


The calligraphic pattern joining the star pointers reads as follows in five lines: 

I sanah 1037 hijri 

II sanah julus 

III jahangirT 22 

IV sanah turki toshqdn ’ll 

V nawab jumlah al-mulkT khwdjah abii al-hasan 

‘The year 1037 Hijrl / the regnal year of Jahangir 22 / in the Turkish year of the 
rabbit’ 234 / Nawab Jumlah al-Mulkl Khwajah Abu al-Hasan.’ 

The year AH 1037 lasted from 11 September 1627 to 29 August 1628 (Gregorian). 
Jahangir died during in the course of this year on 8 November 1627. Therefore, the 
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Abu al-Fadl 2, pp. 20-21: Turkish Era, the fourth year of the cycle is Tawishqan, the Hare. 
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astrolabe must have been completed between 11 September and 8 November 1627 
shortly before Jahangir’s death. There are 14 named star pointers in the rete which are 
listed below. 


Table A011-1 Stars on the Rete 



Star Name 

Identification 

01 

Al-Ayyuq 

a Aurigae 

02 

Shi'rd YamanT 

a Canis Majoris 

03 

Shi'rd ShamI 

a Canis Minoris 

04 

Fard al-Shujd c 

a Hydrae 

05 

Qalb al-Asad 

a Leonis 

06 

Qa'idat al-Bdtiya 

a Crateris 

07 

Simak A c zal 

a Virginis 

08 

Simak Ramih 

a Bootis 

09 

Kiffa ShamalT 

(3 Librae 

10 

Qalb al-Aqrab 

a Scorpii 

11 

Yad al-Hawwd al-Yumnd 
al-Muqaddam 

5 Ophiuchi 

12 

Fain al-Faras 

e Pegasi 

13 

Dhanab al-jadl 

5 Capricorni 

14 

Sdq Sdkib al-Md’ al-Janubl 

5 Aquarii 


The rete is in good condition; in two cases, the star pointers appear to have come 
loose and are welded to the ecliptic ring. 

Bibliography 
Sarma 1994d 
Sarma 1999c 
Sarma 2011a 
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AO 12 ASTROLABE BY QATM MUHAMMAD, 1041 AH (AD 1631-32) 


1631, Lahore 
Diameter 120 mm 

Baghdad, Museum of Arab Antiquities (# 9721) 
CCA 3821; Repertoire 5 



Figure A012.1 - Front and back of the astrolabe (photo from King 2005, p. 435) 

The Repertoire mentions that the astrolabe carries the following inscription: 

sana c ahu aqall al-ibcid qa’im muhammad ibn c Tsd ibn allahdad asturldbT 
IdhurT humayum sanah 1041 hijrT julus shah jahdn sanah 5 
‘Made by the least servant [of God], Qa’im Muhammad, son of Tsa, son of 
Allahdad of Lahore, the astrolabe maker to [the Emperor] Humayun. The 
year 1041 Hijrl, the 5th regnal year of [Emperor] Shah Jahan.’ 

According to Repertoire, the astrolabe has 6 plates, a geographical gazetteer 
engraved on the inner side of the mater, a sine graph, a solar quadrant and astrological 
tables on the back. 


Bibilography 

Faransls & Naqshabandl 1957, pp. 28-32. 
King 2005, pp. 434-435. 
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A013® ASTROLABE BY QATM MUHAMMAD, 1045 AH (AD 1635-36) 235 
Diameter 190.5 mm 

Oxford, Museum of the History of Science (#42730) 

CCA 71; Repertoire 6 



Figure AO 13.1 - Front of the astrolabe (© Museum of the Flistory of Science, Oxford) 
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Gunther 1932, no. 71, pp. 191-197. Gunther misses the first part of the name and calls him merely 
as ‘Mohammad ibn Isa’. In the second edition of Gunther, the front view of this astrolabe adorns 
the back of the dust jacket. 
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Like the astrolabe of 1627 (A011), this too is an ambitious astrolabe with many 
new features. The rete contains a very large number of star pointers and, for the first 
time, two zawraqT or ship horizons. In the 7 plates, 5 plate faces carry double 
projections. On the latitude plates, in addition to the lines for seasonal and equal hours, 
there are also, for the first time, lines for the traditional Indian time units of ghatTs of 24 
minutes. On several plates can be seen a circle for the visibility of the star Suhayl 
(Canopus). No other Lahore astrolabe carries this circle. There is also plate to be used 
with the zawraqT horizons. The back also contains many unusual elements, such as a 
series of completely circular scales including an eccentrically placed RumT or Syro- 
Macedonian calendar. 

Components 

Body with kursT (d. 190.5, h. 265, t. 14), shackle and ring, rete (d. 169) for 58 stars, 
7 plates (d. 169), alidade (1. 178) and pin. The original wedge is lost. 

Front 

The body, rim and kursT are made in one piece. The inner surface of the mater 
within the rim (where is the geographical gazetteer is engraved) is not perfectly flat, but 
slopes down from the rim towards the centre. Consequently, some of the plates became 
curved by the weight of the other plates above them. At the north point, a plug to hold 
the plates in position is inserted from the back and hammered flush with the surface of 
the back. 

The ring is quite small for this massive astrolabe. It has a diamond cross-section 
with sharp edges; the shackle has a trifoliate shape with trifoliate bases, also with a 
diamond cross-section and sharply defined edges. The kursT is very high, the profiles 
consisting of a series of five ascending lobes with a trifoliate finial; with finely cut 
fretwork, the surface is filled with decorative lines. 

The degree scale on the limb is divided into 0;30°, 1 ° and 5°, and numbered in 5s 


clockwise from 5° to 360°. 
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Figure A013.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The rete is thick in the middle and tapers towards the circumference, which 
facilitates the rotation of the rete around the central pin. 

The two rings of Capricorn and the ecliptic are held together by the equinoctial 
bar, with one counter change, asymmetrically at its intersection with the ecliptic ring in 
the west. A small ring for the pin to pass through is incorporated into the equinoctial 
bar. Above this small ring, there are two parallel arcs, constituting the ‘ship’ ( zawraq ) 
horizons, which will be discussed below. 

The space between the two rings of Capricorn and ecliptic and that inside the 
ecliptic ring is filled with floral tracery; decorative lines are engraved at some places on 
the tracery. Because of these decorative lines, it more difficult to read the star names 
than would have been otherwise. 
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There are about 58 named star pointers, mainly shaped like tiger’s claws. A partial, 
and somewhat faulty, list of these stars was published by Gunther; 236 Kunitzsch prepared 
a correct and more comprehensive list, but in the same sequence as given by Gunther. 237 
In the following table, however, the stars are listed in the order of their increasing right 
ascension. 

Table A013-1 Stars on the Rete 



Star Name 

Identification 

01 

Qarn al-Hamal 

y or (3 Arietis 

02 

Dhanab al-Qaytus 
Jjanubl] 

|3 Ceti 

03 

Batn al-Hut 

(3 Andromedae 

04 

Fam al-Qaytus 

y Ceti 

05 

Sadr al-Qaytus 

n Ceti 

06 

Rds al-Ghul 

(3 Persei 

07 

Mirfaq al-Thurayya 

a Persei 

08 

Masdfat al-Nahr 

Y Eridani 

09 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

12 

Yad al-Jawzd’ Yusrd 

Y Orionis 

13 

Yad al-Jawzd Yumnd 

a Orionis 

14 

Rijl al-jawzd’ al-Yumnd 

k Orionis 

15 

Shfrd Yamd.nl 

a Canis Majoris 

16 

Shfrd Shdml 

a Canis Minoris 


236 


237 


Gunther 1932,1, p. 192. 
Kunitzsch 1959, pp. 62-64. 
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Star Name 

17 

Tarafat al-Safina 

18 

Suhayl 238 

19 

Mankhar Shuja c 

20 

Qafzah al-Ula 

21 

Thaniya 

22 

Fard al-Shujd' 

23 

Thdlith 

24 

Nathra SahdbT 

25 

Qalb al-Asad 

26 

Zahr al-Dubb al-Akbar 

27 

Qa c idat al-Batiya 

28 

Zahr al-Asad 

29 

Al-Sarfa 

30 

c Anaq 

31 

Janah al-Ghurab 

32 

Simdk A c zal 

33 

Simdk Ramih 

34 

Kiffa Janubi 

35 

Kijfa ShamdIT 


Identification 

p Puppis 
a Carinae 
a Hydrae 
v Ursae Majoris 239 
p Ursae Majoris 240 
a Hydrae 
i Ursae Majoris 241 
8 Cancri 
a Leonis 
a Ursae Majoris 
a Crateris 
5 Leonis 
(3 Leonis 

t, Ursae Majoris 242 
y Corvi 
a Virginis 
a Bootis 
a Librae 
(3 Librae 


238 The star Suhayl is no. 56 in in the list of Kunitzsch 1959, p. 64. But I cannot locate it on the rete at 
all! 

239 Savage-Smith 1985, p. 136: al-qafzah al-ula, ‘the first leap,’ v| UMa. 

240 Savage-Smith 1985, p. 136: al-qafzah al-thaniyah, the second leap, /.p UMa. 

241 Savage-Smith 1985, p. 136: al-qafzah al-tlialithah, ‘the third leap,’ ik UMa 

242 Kunitzsch 1959 has v Andromedae which is clearly a misprint. 
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Star Name 

Identification 

36 

Nayyir al-Fakkah 

a Coronae Borealis 

37 

c Unuq al-Hayyah 

a Serpentis 

38 

Qalb al-Aqrab 

a Scorpii 

39 

Rukbat al-Hawwa Yusra 

<; Ophiuchi 

40 

Ras al-JdthT 

a Herculis 

41 

Ras al-Hawwa 

a Ophiuchi 

42 

Yad al-Hawwa Yumna 

v Ophiuchi 243 

43 

Nasr Waqi c 

a Lyrae 

44 

c Isdbat al-Ramih 

p or v Sagittarii 

45 

Minqdr al-Dajdjah 

(3 Cygni 

46 

Nasr Fair 

a Aquilae 

47 

Dhanab al-Dulfin 

8 Delphini 

48 

Dhanab al-Dajdjah 

a Cygni 

49 

Fam al-Faras 

8 Pegasi 

50 

Janah al-Faras 

y Pegasi 

51 

Dhanab al-Jadi 

6 Capricorni 

52 

Mankib Sdkib al-Md’ 

a Aquarii 

53 

Sdq Sdkib al-Md’ JjanubT] 

6 Aquarii 

54 

Dhanab al-Qaytus 
SjhamdlT] 

i Ceti 

55 

Mankib al-Faras 

(3 Pegasi 

56 

Matn al-Faras 

a Pegasi 


243 


Kunitzsch 1959 remarks that the instrument maker may have actually meant 6 Oph which he ought 
to have labelled as ... yusra. 



248 


Qa’im Muhammad 



Star Name 

Identification 

57 

Surrat al-Faras 

6 Pegasi 

58 

? 



ZawraqI horizons on the rete 

The most notable feature of the rete are the two parallel arcs placed above the 
small ring at the centre. These look like the outlines of boats, their upright masts 
represented by the corresponding segments of the vertical meridian. Therefore, this 
projection is called zawraq (ship). The zawraqT astrolabe was invented by al-BTrunl’s 
contemporary Abu SaTd Sijzl. 

Astrolabes with this design may have been made and used at the time of its 
invention in the eleventh century and later, but no such astrolabes are extant today. All 
that exists now are a few Lahore astrolabes in which one or two zawraqT horizons are 
incorporated in the otherwise standard retes and which contain a special plate to be used 
along with the zawraqT horizons. The present astrolabe is the earliest specimen known 
to us. 

Here the upper arc is fashioned like the ecliptic circle in the rete. It is divided into 
the first six signs of the zodiac and is labelled with their names from right to left. On the 
sloping edge, each sign is divided into five units. The function of this arc is not known. 
The lower arc carries the legends ufq mujassam gharbT (the horizon of the western solid) 
and ufq mujassam sharqT (the horizon of the eastern solid). 244 Obviously this arc is the 
proper zawraqT horizon, but the latitude is not mentioned. It is probably 42°. This 
horizon has to be used together with a special type of projection engraved on plate 7b 
which will be described below. In this plate, inside a miniature plate, a horizon is drawn 
for latitude 42°. 

Plates 

There are seven plates with the following specifications: 


244 


Rendered thus in Gunther 1932, p. 192. 
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Table A013-2 Plates 



<P 

Longest day 

la 

27° 

13;4 hours 

lb 

32° 

14; 8 hours 

2 a 

25° 

13 hours 

2 b 

30° + 36° 


3a 

35° 

15;27 hours 

3b 

22° + 40° 


4a 

38° 

14;38 hours 

4b 

18 ° + 44 ° 


5a 

23;30° 

13 hours 

5b 

20° + 70° 


6 a 

0° + 90° 


6 b 

Plate of horizons 


7a 

Plate of ecliptic coordinates 


7b 

Tablet to be used with the zawraqi horizons 


Six plate faces carry the projections for six different terrestrial latitudes from 
23;30° to 38°. In particular, plate 1 carries projections for 27° and 32° on its two sides 
for the two Mughal imperial cities of Agra and Lahore. This became a standard feature 
in all the astrolabes by Muhammad Muqlm and Diya’ al-Dln Muhammad. The plate of 
horizons is engraved on 6 a and the plate of ecliptic coordinates on 7a. Usually these are 
engraved on the two sides of the same plate in the Lahore astrolabes, in particular in the 
astrolabes made by Muhammad Muqlm and his nephew Diya’ al-Dln Muhammad. 

On the six plate faces for the latitudes 23;30°, 25°, 27°, 32°, 35° and 38°, altitude 
circles are drawn for every 2 ° and every fifth line is highlighted by dots; azimuths arcs 
are drawn for every 30° above the horizon and for every 6 ° below the horizon. In the 
lower half, plain lines are drawn for seasonal hours and dotted lines for equal hours 
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which are counted from the western horizon. All the four types of lines are numbered 
in Abjad. 

On plates 32°, 35°, 38° lines for ghatis (of 24 minutes) are drawn from the western 
horizon and numbered in standard Arabic/Persian numerals from 1 to 35 or 36. This is 
a useful innovation because the ghati was the traditional unit of time in India and was 
used for practical purposes for both Hindus and Muslims alike. 245 It would have been 
better if the ghati lines were drawn also on the plate for 27° (Agra). Latitude 38° falls 
far north of the Indian subcontinent where the time unit of the ghati was never used. 



Figure A013.3 - Plate for Latitude 32°; notice the circle of the ‘Visibility of Canopus’ in the lower half 

(© Museum of the Flistory of Science, Oxford) 
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On the use of the time unit, see the section R on water clocks. 
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Circle of the Visibility of Canopus 

Furthermore, on as many as 9 plate faces (viz., la, lb, 2a, 2b, 3a, 4a, 4b, 5a, 7b) a 
dotted circle is drawn most of which occupies the lower half. No other Lahore astrolabe 
carries this circle. 



Figure A013.4 - Labels on plate for 27° (photo by S. R. Sarma) 


Following legends are engraved along the western and eastern sides respectively: 
l’ma c rifat cil-taliT al-suhayl (for the knowledge of the rising of Canopus) and I’mo'rifat 
al-gharub al-suhayl (for the knowledge of the setting of Canopus). 



Figure A013.5 - Label on plate for 32° east (photo by S. R. Sarma) 
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North-South Projections on the plate for 23;30° 



Figure A013.6 - Plate for 23;30° (© Museum of the Flistory of Science, Oxford) 


Plate 4a carries the projections for 23;30°. This is the traditional value of the 
latitude of Ujjain which is considered to be situated on the Tropic of Cancer. On this 
plate altitude circles are drawn for every 2°, azimuth arcs for every 6° above and below 
the horizon. There are lines for seasonal hours and dotted lines for equal hours counted 
from the western horizon, but no lines for ghatls. 

Interestingly in the lower half are drawn altitude circles for the southern 
projection. There is a label stating c ard 23;30 janubi (latitude 23;30 south). 

Most unusual is, however, that as many as five plate faces (viz., 2b, 3b, 4b, 5b, 6a) 
carry double projections. The double projection for the latitudes 0° and 90° occurs in 
other astrolabes also, but the rest are rare. These plates serve mainly didactic purposes, 
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but show the great skill of the astrolabe maker in drawing highly complicated 
projections. 



Figure A013.7 - Double Projection for the Latitudes 0° and 90 


(© Museum of the History of Science, Oxford) 

6a Plate of horizons 

On the plate of horizons, half horizons are drawn in four batches at intervals of 6° 
in the following manner: 


6 

12 

18 

.. 78 

84 

90 

7 

13 

19 

.. 79 

85 

90 

8 

14 

20 .. 

.. 80 

86 

90 

4 

10 

16 

.. 82 

88 

90 



254 


Qa’im Muhammad 


Strangely latitudes 3, 9, 15 ... 81, 87, 90 are omitted. There are declination scales 
marked 6, 12, 18 and 23;30, the last value being that of the obliquity. There is no label 
on the plate. 

7a. Plate of ecliptic coordinates 

It is similar to that found in the previous astrolabes. It carries the label imzdn al- 
c ankabut. 

7b. Tablet to be used with the Zawraqi Horizons 

This plate is specially designed for use in conjunction with the zawraqi horizons 
incorporated in the rete. Like the other plates, this one is also engraved with the vertical and 
horizontal diameters, and the three concentric circles of the Tropic of Capricorn, the celestial 
equator and the Tropic of Cancer. Under the horizontal diameter or the east-west bar is 
engraved al-maghrib and al-mashriq on the west and east respectively. 

Two mutually intersecting oblique horizons are drawn across the plate. The arc 
with the convex side to the north is the oblique horizon for the latitude 32° and that with 
the convex side to the south is the horizon of the latitude 27°. Where the arcs intersect 
with the equinoctial colure, there are labels at the end of each horizon. Thus at the two 
ends of the horizon for 27° are engraved ufq sharqi c ard 27 on the east, meaning ‘eastern 
horizon latitude 27’ and ufq gharbT c ard 27 on the west, meaning ‘western horizon 
latitude 27’. Likewise, at the two ends of the horizon for 32° is engraved ufq c ard 32 
both times. 
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Figure A013.8 - Plate to be used with zawraqi horizons 
(© Museum of the History of Science, Oxford) 


The twelve astrological houses are marked, once outside the equator and once 
inside the circle of Cancer, but with a difference. Outside the equator the division of the 
houses commences from the west point and proceeds counterclockwise, but inside the 
Cancer circle the division commences a little below the east-west line and proceeds 
counterclockwise. The names of the astrological houses are engraved in elongated 
letters so that the names occupy the full stretches of the corresponding houses. In Arabic, 
the first house is named al-tdlf, ‘the ascendant,’ and the rest are called by the ordinal 
numbers: 1. al-tdlf, 2. al-thdm, 3. al-thdlith, 4. al-rdbi c , 5. al-khdmis, 6. al-sddis, 7. al- 
sdbf, 8. al-thamin, 9. al-tasf, 10. al- c dshir, 11. al-hadT c ashar, 12. al-thdm c ashar. 
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Each house, as marked outside the equator, is divided in 5 parts, and numbered as 
6, 12, 18, 24, 30 in counter-clockwise direction. Arcs emanating from the centre of the 
plate (?) pass through these divisions. 

Inside the circle of Cancer, there is a ring which is divided into the 12 astrological 
houses; these commence a little below the east-west line. These houses are divided into 
10 parts each, but numbered in 6s as before with 6, 12, 18, 24, 30 in the counter¬ 
clockwise direction inside the equatorial circle. Arcs emanating from the centre of the 
plate (?) pass through these divisions of 10 parts. Thus, outside the circle of Cancer, 
these families of arcs produce a mesh. 

Inside the ring of the astrological houses marked with in the circle of Cancer is the 
miniature projection for the latitude 42° drawn upside down. 246 Here are two concentric 
rings (as they would be on the rim of an ordinary plate); the inner one is divided in 2° 
and the outer one in 6° and labelled in 6s from 6° to 360° starting at the south point of 
the miniature plate. The numbers proceed clockwise and because the space is extremely 
limited the hundreds’ signs often omitted. There are the concentric circles of the equator 
and the Tropic of Cancer. The oblique horizon is marked by a dotted line, above which 
are drawn altitude circles for every 6° and numbered on both sides of the meridian. 
Azimuth arcs are drawn both above and below the horizon for every 30°. Lines for 
seasonal hours and dotted lines for equal hours counted from the western horizon are 
drawn. In the space between the oblique horizon and the circle of Cancer is inscribed 
cil- ard 42 (latitude 42 [degrees]) to the west of the meridian and sd'cit 15 (longest day 
15 [hours]) to the east of the meridian. Finally, the ecliptic circle is drawn touching the 
circle of Cancer in south and the circle of Capricorn in the north. This circle is divided 
into the 12 zodiac signs and labelled with their names. The names commence from the 
east point on the east west bar and proceed counter-clockwise. Each sign is further 
subdivided into 5 units. 

The plate also carries, on the eastern part, a complete dotted ‘circle of the visibility 
of Canopus’ placed symmetrically on either side of the east-west line. Above the upper 
part is the inscription Vmcfrifat al-gharub al-suhayl (for the knowledge of the setting of 


246 


It is not clear why the latitude 42° was chosen here. 
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Canopus) and below the lower part Vmcfrifat al-talu c al-suhayl (for the knowledge of 
the rising of Canopus). 

At the bottom of the plate is a long inscription bearing the designation of this 
special plate: safihat matrah al-shu c a c kahtrd (?) abTrayhdn taswlyat al-buyut khwanand, 
(plate for finding the projection of the astrological rays according to (?) Abu Rayhan 
[al-Blrunl] [and] equalization of the astrological houses). 247 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in three 
concentric circles. The gazetteer is read counter-clockwise from the upper vertical 
radius. The first cell in each row is filled with the argument: al-bilad, al-tus, al-ard. 
The localities are arranged according to climates. But astrolabe maker commences with 
the second climate because he wishes to begin the gazetteer with the holy cities of 
Medina and Mecca which are situated in this climate. After a certain number of cities, 
the climate to which these belong is engraved across the three rows. 248 


Gunther 1932, p. 194, describes it thus: ‘a complicated plate in the centre of which is a miniature 
tablet for lat. 42°, hours 15. Across the bottom is written “A table of the projection of rays”, which 
according to Albiruni is also called “equalization of houses” (=areola, Nallino, p. 324).’ 

Two years later, in 1637, his brother Muhammad Muqlm arranged the gazetteer according to 
climates in a more elegant manner ( A024); cf. 


see also AO 14. 



258 


Qa’im Muhammad 



Figure AO 13.9 - Geographical gazetteer (© Museum of the History of Science, Oxford) 

Table A013-3 Geographical Gazetteer 


Place Name 

L 

<P 

( al-bilad ) 

{al-tul) 

(,al-ard ) 



First Circle 



1 

Madinat Rasul 

75;20 

25 ;0 

2 

Makka Mubarak 

77;10 

21;40 

3 

Ta c if 

77;30 

21;20 

4 

Hajar al-Bahrayn 

83;0 

25; 15 

5 

Hurmuz 

92;0 

25 ;0 

6 

Tatta 

102;30 

25; 10 
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Place Name 
(al-bilad) 

L 

( al-tul ) 

( al-ard .) 

7 

Nahlawara 

102;30 

22;0 

8 

Qannawj Hind 

115;50 

26;35 

9 

Kawaliyar 

114;3 

27; 13 

10 

BanarasI 

114;0 

26;36 

11 

Akra 

114;0 

27; 13 

12 

Jawnpur 

119;6 

26;36 

13 

Ajmlr 

112;5 

24;0 

14 

Ujjayn 

112;0 

22;30 

15 

Mandu 

107; 13 

22; 13 

16 

Burhanpur 

109;0 

20; 21 

17 

Ahmadabad 

108;40 

23; 15 

18 

Dawlatabad 

111 ;0 

20;30 

19 

Kanbayat 

109;4 

22; 20 

had al 

'-bilad min iqlTm al-thdm (these [are] cities of the second climate) 

20 

Bajja az Barbar 

65;0 

| 

14;0 

21 

JarmI az Habasha 

65;0 

9;30 

22 

Adan 

76;0 

11 ;0 

23 

Dabll 

74;20 

14; 10 

24 

Sawmnat 

107;0 

17;0 

25 

Sarandlb 

130;0 

10;0 

26 

Ahmadanakar 

112;9 

19;0 

27 

Bljapur 

105;30! 

17;20 

min iq 

lim al-awwal (of the first climate) 


28 

Qirwan 

41 ;0 

31;40 



260 


Qa’im Muhammad 



Place Name 
(al-bilad) 

L 

( al-tiil ) 

(P 

(al-ard) 

29 

Mahdiyya 

42;0 

32;30 

30 

Tarabulus Maghrib 

45 ;0 

32;0 

31 

Iskandariyya 

61; 14 

30; 18 

32 

Misr 

63;20 

30;20 

33 

Bayt al-Maqdis 

63;30 

31;50 

34 

c Asqalan 

66;30 

32;0 

35 

Tlbariya 

68;0 

32;0 

36 

Dimashq 

70;0 

33; 15 

37 

Ba c albak 

70;45 

33; 15 

38 

Kufa 

79;30 

31;30 

39 

Baghdad 

80;0 

33;25 

40 

Basra 

84;0 

30;0 

41 

Shabzwan 

88;0 

29;0 

42 

Shiraz 

88;0 

29;36 

43 

Yazd 

89;0 

32;0 

44 

Suhraward 

82;20 

32;30 

! 

min iqlTm al-thalith (of the third climate) 



Second Circle 



45 

Isfahan 

86;40 

32;25 

46 

Mlmand 

101 ;55 

33;20 

47 

Sind Mansura 

105;0 

27;40 

48 

Multan 

107;35 

29;40 

49 

Qandahar 

107;40 

33;0 

50 

Lahawar 

109;20 

31 ;50 
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Place Name 

L 

T 


(al-bilad) 

(al-tiil) 

(al-ard) 

51 

Parsur 

115;55 

31;20 

52 

Siyalkot 

109;4 

33;4 

53 

Sultankot 

115;0 

30;28 

54 

Plnshah Farid? 

118;40 

30;25 

55 

Sanam 

114;0 

30;30 

56 

Panlpaht 

113;20 

28;52 

57 

Tanlslr 

112;25 

30; 10 

58 

Hazrat Dehll 

113;35 

28;30! 

59 

Sanbhal 

115;0 

28;4 

60 

Mewat 

117; 10 

32;50 

ay dan 

min iqlim al-thalith (also of the third climate) 249 

61 

Qurtaba 

18;26 

35;0 

62 

Tarabulus Sham 

69;40 

34;0 

63 

Kashan 

86;0 

34;0 

64 

Halab 

72;10 

35;50 

65 

Qum 

85;40 

35;45 

66 

Rayy 

86;20 

35;0 

67 

Astarabad 

89;30 

36;50 

68 

Samnan 

83;0 

36;0 

69 

Tus 

92;30 

36;0 

70 

Turshlz 

92;0 

35;0 

71 

Tun 

92;30 

34;30 


249 


There is no need of this label here; its purpose is served by the label at the end of the second circle. 
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Place Name 
(al-bilad) 

L 

(< al-tiil ) 

(P 

{al-ard) 

72 

Alamut 

85;37 

36;21 

73 

Herat 

94; 13 

34;30 

74 

Arbll 

77;20 

35;0 

75 

Amad 

73;40 

38;0 

76 

Marand 

80; 15 

37;50 

77 

Tabriz 

82;0 

38;0 

! 

min iqlTm al-thalith (of the third climate) 



Third Circle 



78 

Ardabll 

82;30 

38;0 

79 

Dinawar 

83;0 

35;0 

80 

Karkh 

84;45 

34;0 

81 

Qazwln 

85;0 

36;55 

82 

Marw 

97;0 

37;40 

83 

Balkh 

101;0 

36;41 

84 

Amul 

88;20 

36; 15 

85 

Taliqan 

102;50 

37;25 

86 

Andarab 

103;45 

36;0 

87 

Badakhshan 

104; 24 

37;10 

88 

Balur 

108;0 

37;0 

89 

Kabulistan 

104;40 

35;0 

90 

Ribat Amir 

105;0 

34;0 

91 

Kashmir 

108;0 

35;00 

min iqlim al-rabi c aydan (also of the fourth climate) 

92 

Rumiyya Kabn 

85;27 

41 ;50 
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Place Name 
(al-bilad) 

L 

(al-tiil) 

(al-ard) 

93 

Samyat 

72;35 

40;0 

94 

Barda c a 

83;0 

40;30 

95 

Babul ghar 

83;30 

39;50 

96 

ShamakhI 

84;30 

40;50 

97 

Bab al-Abwab 

85;0 

43;0 

98 

Hazar Asf 

95;0 

45 ;0 250 

99 

Darqan 

94;55 

39;30 

100 

Bukhara 

97;30 

39;50 

101 

Samarqand 

69; 16! 

39;37 

102 

Khujand 

105;35 

41 ;55 

min iq 

lim al-khamis (of the fifth climate) 



Fourth Circle 



103 

Khutan 

107;0 

42;0 

104 

Tubbat 

110;0 

40;0 

min iqlim al-khamis aydan (also of the fifth climate) 

105 

Isffjat 

99;50 

43;34 

106 

Alan 

103;0 

44;0 

107 

Taraz 

99;50 

44;0 

108 

Awazqand 

102;50 

44;0 

109 

Kashghar 

106;30 

44;0 

110 

Al-Maligh 

102;30 

44;0 

111 

Blshan Baligh 

111 ;0 

45;50 


250 


This latitude belongs actually to the sixth climate and not here! 
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Place Name 
( al-bilad ) 


L 

( al-tul ) 


112 

113 


Qaraquram 
Khan Baligh 


119;0 

124;0 


min iqlTm al-sadis (of the sixth climate) 

114 Bulghar 90;0 

ic/llin al-sabi c (the seventh climate) 


(,al-ard ) 

46;0 

46;0 

49;3? 



Figure A013.10 - Back of the astrolabe (from Gunther 1932, pi. XLVI) 
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Back 

On the back, the rim of the two upper quadrants carries a degree scale divided as 
in the front, but numbered as 5—90;90—5 for measuring the altitudes. The rim of the 
lower half has the two scales of cotangents for feet and digits in two rows. Inside these 
circular scales, there are eight concentric rings bearing the following scales: 

1. Names of the zodiac signs starting from the west point and proceeding clockwise; 

2. 1/6 parts of the signs numbered in Abjad as 5, 10, 15 ... 30 separately for each sign; 

3. Single degrees of arc; 

4. Names of the 28 lunar mansions starting from the west point and proceeding 
clockwise; 

5. A scale engraved only in the lower half, with Abjad numbers as 1,... 22, 23;30, 30;23, 
22 ... 1 separately in each quadrant; 

6-7-8. Then follows in the three rows a calendar of RumT (Syro-Macedonian or 
Byzantine) solar months which is placed eccentrically. 251 Blank spaces are left on either 
side of these eccentric rings for adjusting the space with the concentric rings. 

Ring 6 is divided in single degrees. In ring 7, groups of 5° are labelled in Abjad 
from 5 to 360. The counting commences at 2 degrees below the horizontal diameter (= 
2° Libra). Finally, in row 8 are the names of the RumT months above which are written 
the number of civil days in the standard Arabic numerals: 

1. Tishrm al-Awwal 31 (October) 

2. Tishrm al-Thdm 30 (November) 

3. Kdnun al-Awwal 31 (December) 

4. Kdnun al-Thdm 31 (January), 

5. Shubdt 28 (February) 

6. Adhdr 31 (March) 

7. NTs an 30 (April) 

8. Ayyar 31 (May) 

9. Huzayrdn 30 (June) 

10. Tammuz 31 (July) 


251 


On calendar scales on the back, cf. Morrison 2007, pp. 111-114. 
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11. Ab 31 (August) 

12. Aylul 30 (September) 

Then in the upper half, the altitude scales are repeated once more in 1 ° and 5° and 
numbered 5—90; 90—5 as on the rim. 

Trigonometric Quadrant in the Upper left 

In the upper left is the sexagesimal trigonometric quadrant with 60 horizontal 
parallels (to indicate cosines of every 1/60 part of the Radius); each fifth line is 
highlighted with dots. Attempts are made also to draw 12 vertical parallels but these are 
not completely engraved. Three radial lines are drawn at intervals of 30°. The 
declination arcs for each 30° of solar longitude drawn in the upper right quadrant are 
extended into this quadrant as well, which is somewhat unusual. 

Solar Quadrant in the Upper Right 

In the upper right quadrant, declination circles are drawn for every 6° of solar 
longitude, with every fifth circle being highlighted with dots. The names of the 
corresponding signs are engraved along the two radii. Starting at the centre along the 
vertical axis the names of Sarafan (Cancer) to (Jaws (Sagittarius) (i.e., from summer 
solstice to winter solstice) and starting from the periphery along the horizontal radius 
the names of Jadx (Capricorn) to Thawr (Taurus) (i.e., from winter solstice to summer 
solstice). The one-fifth part of each sign is numbered in lines somewhat deviating from 
the radii as 6, 12, 18, 24, 20 separately for each sign. Here was drawn a graph for the 
meridian altitude of the sun throughout the year with the label khatt nisf al-nahdr bi c ard 
32 (line of midday at latitude 32°). 

Shadow Squares 

In the lower half are engraved two shadow squares, on the left for the gnomon of 
12 digits and on the right for the gnomon of 7 feet. The vertical and horizontal scales 
are appropriately divided and numbered. In the corner on the left is the label zill sallum 
asdbi c (shadow scale in digits) and in the corner on the right zill sallum aqddm (shadow 
scale in feet). The four scales bear the following labels: 
vertical scale on the left: zill asdbi c ma c kus (umbra versa in digits), 
horizontal scale on the left: zill asdbi c mustawT (umbra recta in digits). 
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horizontal scale on the right: zill aqdam mustawi (umbra recta in feet), 
vertical scale on the right: .zill aqdcim mustawi (umbra versa in feet). 

Tables of Trigons 

Inside the shadow squares are the following two tables on the left and on the right 
respectively. 

Table A013-4 Regents of the Trigons in the Daytime 


Regents of the Trigons in the Daytime 
(arbab muthalthdt yawmi) 

Fiery 

dtishi 

Earthy 

khaki 

Airy 

badi 

Watery 

dbi 

Aries 

Taurus 

Gemini 

Cancer 

Leo 

Virgo 

Libra 

Scorpio 

Sagittarius 

Capricorn 

Aquarius 

Pisces 

Sun 

Venus 

Saturn 

Venus 

Jupiter 

Moon 

Mercury 

Mars 

Saturn 

Mars 

Jupiter 

Moon 


Table A013-5 Regents of the Trigons at Night 

Regents of the Trigons at Night 

(arbab muthalthdt layli) 


Fiery 

dtishi 

Earthy 

khaki 

Airy 

badi 

Watery 

dbi 

Aries 

Taurus 

Gemini 

Cancer 

Leo 

Virgo 

Libra 

Scorpio 

Sagittarius 

Capricorn 

Aquarius 

Pisces 

Jupiter 

Moon 

Mercury 

Mars 

Sun 

Venus 

Saturn 

Venus 

Saturn 

Mars 

Jupiter 

Moon 
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Semicircular scales in the lower half 

Around the shadow squares are six semi-circular rows. The first three rows 
constitute the table of limits ( al-hudud ) with names of signs in the first row, the names 
of the planets (alphabetic symbols) in the second row and the limits (in Abjad) in the 
third row. 

Table of the Limits 

Table A013-6 Limits of the Signs 


Aries 

Jupiter 6 

Venus 6 

Mercury 8 

Mars 5 

Saturn 5 

Taurus 

Venus 8 

Mercury 6 

Jupiter 8 

Saturn 5 

Mars 3 

Gemini 

Mercury 6 

Jupiter 6 

Venus 5 

Mercury 7 

Saturn 6 

Cancer 

Mars 7 

Venus 6 

Mercury 6 

Jupiter 7 

Saturn 4 

Leo 

Jupiter 6 

Venus 5 

Saturn 7 

Mercury 6 

Mars 6 

Virgo 

Mercury 7 

Venus 10 

Jupiter 4 

Mars 7 

Saturn 2 

Libra 

Saturn 6 

Mercury 8 

Jupiter 7 

Venus 7 

Mars 2 

Scorpio 

Mars 7 

Venus 4 

Mercury 8 

Jupiter 5 

Saturn 6 

Sagittarius 

Jupiter 12 

Venus 5 

Mercury 5 

Saturn 4 

Mars 4 

Capricorn 

Mercury 7 

Jupiter 7 

Venus 8 

Saturn 4 

Mars 4 

Aquarius 

Mercury 6 

Venus 6 

Jupiter 7 

Mars 5 

Saturn 5 

Pisces 

Venus 12 

Jupiter 4 

Mercury 2 

Mars 9 

Saturn 2 


The fourth row contains another table related to the signs, but the exact 
significance of the 5 columns of numbers is not understood. 

Table A013-7 


Aries 

15 

20 

24 

24 

30 

Taurus 

8 

12 

22 

27 

30 

Gemini 

6 

12 

17 

22 

30 

Cancer 

7 

13 

19 

26 

30 

Leo 

6 

11 

18 

22 

30 

Virgo 

7 

17 

21 

27 

30 
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Libra 

6 

12 

21 

20 

30 

Scorpio 

7 

11 

16 

22 

30 

Sagittarius 

12 

17 

22 

26 

30 

Capricorn 

7 

12 

22 

27 

30 

Aquarius 

7 

13 

20 

2-~\ 

30 

Pisces 

12? 

? 

? 

27 

30 


The sixth and seventh rows show the regents of the faces or decans. 
Table A013-8 Faces of the Signs 



10° 

20° 

30° 

Aries 

Mars 

Sun 

Venus 

Taurus 

Mercury 

Moon 

Saturn 

Gemini 

Jupiter 

Mars 

Sun 

Cancer 

Venus 

Mercury 

moon 

Leo 

Saturn 

Jupiter 

Mars 

Virgo 

Sun 

Venus 

Mercury 

Libra 

Moon 

Saturn 

Jupiter 

Scorpio 

Mars 

Sun 

Venus 

Sagittarius 

Mercury 

Moon 

Saturn 

Capricorn 

Jupiter 

Mars 

Sun 

Aquarius 

Venus 

Mercury 

Moon 

Pisces 

Saturn 

Jupiter 

Mars 
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Figure A013.11 - Alidade of the astrolabe (photo by S. R. Sarma) 


Alidade etc 

The straight bar astrolabe has ornate ends and an ornate centre-piece. The left half 
of the alidade carries declination scales corresponding to the arcs of the signs in the 
upper right quadrant. On the edge, each sign is divided into parts. On the surface, 
starting from the centre, the names of the corresponding pairs of signs are engraved 
thus: Sarafan - Jawjd’ (Cancer - Gemini); Asad - Thawr (Leo - Taurus); Sunbula - 
Hamal (Virgo - Aries); MTzdn - Hut (Libra - Pisces); c Aqrab - Dalw (Scorpio - 
Aquarius); Qaws -JadT (Sagittarius - Capricorn). 

The edge of the right half is divided into 60 units to match the divisions of the 
trigonometric quadrant. On the surface groups of 5 units are labelled, starting from the 
centre, as 5, 10, 15... 60. 

In the lower register on the right is a scale of unequal hours, to be used when the 
alidade is employed as a sundial, with the sighting plate on the right functioning as the 
gnomon. 


The rectangular sighting plates have two holes each. 



Figure A013.12 - Signature of the astrolabe maker (photo by S. R. Sarma) 
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Inscriptions 

On the back of the rete of this astrolabe, as in the astrolabe of 1627 (AO 11), the 
maker’s signature is engraved on the lower half of the ecliptic ring: 

sana c t aqall al- c ibad qa’im muhammad ibn c Tsa ibn allahdad asturlabi lahuri 
humdyum. 

‘The work of the least of the servants [of God], Qa’im Muhammad, son of 
Tsa, son of Allahdad of Lahore, the astrolabe maker of [the Emperor] 
Humayun.’ 

The year of production of the astrolabe is engraved in three eras on the back of the 
astrolabe to the left and right of the shadow squares; sanah 8 julus shdhjahdn on the left 
margin of the shadow squares, sanah 1045 252 hijrT on the right margin of the shadow 
squares and sanah 1946 rum !further to the right just below the semi-circular scales. 



Figure A013.13 - Dates engraved to the right of the shadow squares (photo by S. R. Sarma) 

The HijrT year 1045 runs from 16 June 1635 to 3 June 1636 and the RumT (Syro- 
Macedonian) year is 1946 from 11 October 1934 to 10 October 1635. Since Shah 
Jahan’s coronation took place on 14 February 1628, his eighth regnal year would be 
roughly from February 1635 to January 1636. Therefore, the astrolabe was completed 
sometime during 16 June 1635 and 10 October 1635. 

Bibliography 

Gunther 1932, no. 71, pp. 191-197, plates XFV-XFVI, figs. 94-97. 

Kunitzsch 1959, pp. 62-64. 


The common Arabic/Persian numerical symbol used for 5 is somewhat unusual (it looks like the 
Arabic letter 'ayn £), but it occurs also in the ghatT scales, and is clearly different from the symbol 
of 4. Nevertheless, Gunther 1932, p. 191, reads the HijrT year as ‘ 1044’ and assigns the astrolabe 
to AD 1634. 
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AO 14® ASTROLABE ATTRIBUTABLE TO QATM MUHAMMAD, 1031 AH (AD 
1621-22) 


Diameter 169 mm 


London, Nasser D. Khalili Collection of Islamic Art (#SCI 12) 



Figure A014.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This unsigned astrolabe with the richly decorated kursT has some features in 
common with Qa’im Muhammad’s astrolabe of 1045/1635-36 (A013) which has been 
described just above. As in A013, here also lines for ghatTs of 24 minutes are drawn on 
many plates; what is new here is that on many plates the maximum duration of daylight 
is expressed in ghatTs . 253 Also in common with AO 13 is the arrangement of the gazetteer; 
it is organized according to climates, but commences with the second climate so that the 
holy cities of Medina and Mecca occupy the first two places. Though unsigned, it carries 
the year AH 1031 on the front of the kursT and Jahangir’s regnal year 17 on the back of 
the kursT. The mention of Jahangir’s regnal year also favours the ascription of this 
astrolabe to Qa’im Muhammad, for this is done also in astrolabe A011. The present 
astrolabe then is the earliest extant astrolabe by Qa’im Muhammad. 

Components 

Body with kursT (d. 169, h. 218, t. 8.5), shackle and ring, 5 plates, alidade and pin. 
The rete and the wedge are replacements. 



Figure A014.2 - The front and back of the kursi (photo by S. R. Sarma) 


Front 

The ring is very small with a diamond cross-section. The shackle is trifoliate. The 
kursT is not pierced but embellished with calligraphy in relief. The profiles are made up 
of ogees at the base and at the top with two lobes in between. The finial is trifoliate. A 
pair of raised decorative lines run along the entire rim of the kursT and also of the finial 
creating a kind of groove in which red gems were embedded, some of which are now 
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Lines for ghatTs are drawn and the maximum duration of the daylight is stated in ghatTs in several 
astrolabes made by Qa’im Muhammad’s son Diya’ al-Dln and in the large zoomorphic astrolabe 
at Jaipur (A051) which is attributable to Qa’im’s younger brother Muhammad Muqlm. 
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missing. There are inscriptions in nastcfliq style and in high relief on both sides of the 
kursl The inscription on the front reads allah-u akabar sanah 1031 hijrl and the 
inscription on the back sanah 17 julus jahangm. The inscriptions are surrounded by leaf 
and flower designs. 

The Hijrl year 1031 runs from 15 November 1621 to 3 November 1622 and 
Jahangir’s seventeenth regnal year from ca. 10 March 1622 to 9 March 1623. Therefore, 
the astrolabe was completed between 10 March and 3 November 1622. 

The limb is divided in 5°, 1° and 0;30° and numbered in 5s clockwise from 5 to 

360. 

Rete 

The rete is clearly not original, but a crude replacement where the edges of the 
fretwork are not even properly smoothened. It consists of a very broad Capricorn ring 
and still broader ecliptic ring. Both are joined rather clumsily by the equinoctial bar 
which has two counter changes at the equinoxes. The equinoctial colure does not always 
lie on the edges of the bar, but runs sometimes in the middle of the bar and sometimes 
even outside the bar. The solstitial bar is shown in the lower half between the two rings. 
A crude tracery joins the star pointers some of which are named and others not. The 
ecliptic is divided in zodiac signs and labelled with their names; each sign is divided in 
5 parts on the sloping edge of the ecliptic ring but these parts are not numbered. To the 
left of the north point is a handle to turn the rete around the centre. There are faint traces 
of star names on some of the pointers; Simak A c zal (a Virgionis), Qalb al-Aqrab (a 
Scorpii) and Reis al-Hawwci (a Ophiuchi) can be discerned. 
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Figure A014.3 - Rete of the Astrolabe (photo by S. R. Sarma) 


Plates 

There are five plates; the first four serve latitudes between 19° and 40°. On some 
these plates, altitude circles are drawn for each 2° and numbered as 2, 6, 10, ... 90; on 
other plates for each 3° and numbered 3, 6, 9, ...90. Azimuth arcs are traced for each 
9° below the horizon. Most interesting are the hour lines. Plain lines are drawn, as usual, 
for seasonal hours, but these are numbered from 1 to 12 in standard Arabic/Persian 
numerals. On many plates (la, b; 2a, b; 3b, 4a) dotted lines are drawn for ghatTs of 24 
minutes from the western horizon and numbered from 1 to 32. The maximum duration 
of the daylight or the longest day is expressed in hours on some plates and in ghatTs on 
some other plates, as shown in the table below. Here ghatTs are called karThci, where kari 
stands for ghatT and -ha indicates plural. But the values are not very accurate in either 


case. 
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Table A014-1 Plates 



<P 

Longest Day 
in hours 

in ghatis 

la 

19° 


32 

lb 

20;41° 


32! 

2a 

32° 


35 

2b 

35° 


35! 

3a 

36° 

14 


3b 

40° 


38 

4a 

27° 


34 

4b 

22° + 

13;22 


30° 

13; 18 



5a 

Tablet ecliptic coordinates 


5b 

Plate of horizons 




Plate 4b displays a composite projection for the latitudes 22° and 30°. The choice 
of latitude 20;41 on plate lb is inexplicable. It is probably an error for 21;40 which is 
the latitude of Mecca. The fifth plate carries the ecliptic coordinates on the obverse and 
the horizons on the reverse. 
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Figure A014.4 - Plate for the latitude of 32° (photo by S. R. Sarma) 

Note the dotted ghati lines numbered from 1 to32 and the daylight hours designated as kariha 35. 


Geographical Gazetteer 

The geographical gazetteer provides the names, longitudes and latitudes of 69 
places in three circles. The places are arranged according to climates which are 
mentioned in the headings engraved upside down in the rows between the circles. The 
enumeration commences in the first circle with the second climate (iqlTm al-thani) so 
that the gazetteer begins with the names of the two holy cities of Medina and Mecca. 
After providing the coordinates of 16 places belonging to the second climate, five cities 
of the first climate are mentioned, followed by fourteen places of the third climate. 
Thereafter, in the second and third circles, climates are mentioned sequentially up to the 
seventh climate. 254 


254 


Maddison & Savage-Smith 1997, p. 223, state that ‘the mater is engraved as a gazetteer of the 
longitudes and latitudes of 69 places, arranged according to three of the seven “climes” (the third, 
fourth and fifth)’. In fact, all the seven climates are represented here. 
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Figure A014.5 - Geographical Gazetteer (photo by S. R. Sarma) 

Indian cities are mentioned in the second and first climates in the first circle. Here 
Kannauj (no. 5) is referred to as Dar Mulk Hind (capital of India) 255 , Ahmedabad (15) is 


255 


An attribute apparently derived from Ulugh Beg’s geographical table; Sedillot 1853, p. 270. 
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given the suffix ‘Gujarat’ while Daulatabad (16), Bijapur (20) and Ahmadnagar (21) 
receive the epithet ‘Dakkhin’ (Deccan, lit. south). No other astrolabe gazetteer shows 
these peculiarities. 

Strangely the coordinates in many entries conclude with 4 minutes. It appears that 
the engraver carelessly engraved the Abjad sign for 4 in the place of the usual symbol 
for zero which too is used in many places. 


Table A014-2 Geographical Gazetteer 



Place name 

L 

<P 


First circle 



1 

hazd al-bilad min iqlTm al-tham (these cities belong to the Second 
Climate) 

01 

Madlnat Rasul 

75;20 

25;0 

02 

Makka Mubarak 

77; 10 

21;40 

03 

Hurmuz 

92;0 

25;0 

04 

Tatta 

102;7 

25;10 

05 

Oannawi Dar Mulk 
Hind 

115;50 

26;36 

06 

BanarasI 

117;20 

26;55 

07 

Jawnbur 

119;6 

26;36 

08 

Akra 

114;0 

27;4 

09 

Ajmlr 

111 ;5 

25;0 

10 

Kawaliyar 

115;0 

26;29 

11 

Ujjayn 

102;0 

22;30 

12 

Mandu 

107;4 

22;6 

13 

Burhanbu[r] 

109;0 

20; 31 

14 

Kanbayat 

109;3 

22; 20 

15 

Ahmadabad 

Kujarat 

108;40 

23; 15 
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Place name 

L 

T 

16 

Dawlatabad 

Dakkhin 

111 ;0 

20;30 

i 

hazd al-bilad min iqlTm awwal (these cities belong to the First Climate) 

17 

Jarmi Dar Mulk 
Habasha 

65;0 

9;30 

18 

c Adan 

76;0 

12;0 

19 

Sana c a’ dar Mulk 
Yaman 

77;0 

14;30 

20 

Bljabur Dakkhin 

105;30 

17;20 

21 

Ahmadnakar 

Dakkhin 

111 ;9 

19;0 

ham al-bilad min iqhm al-thalith (these cities belong to the Third 
Climate) 

22 

Qayrawan 

41;0 

31;40 

23 

Misr 

63;20 

30;20 

24 

Bayt al-Maqdis 

66;30 

31;50 

25 

Kufa 

79;30 

31;30 

26 

Baghdad 

80;30 

33;25 

27 

Shiraz 

88;0 

29;36 

28 

Yazd 

89;0 

32;30 

29 

Isfahan 

86;0 

32;35 

30 

Multan 

107;35 

29;40 

31 

Qandahar 

107;40 

33;0 

32 

Lahur 

119;20 

31;50 

33 

Siyalkut 

109;0 

33;0 

34 

Dihll 

114;48 

28;43 


A014 - Astrolabe attributable to Qa’im Muhammad, 1031 AH (AD 1621-22) 


281 



Place name 

L 

T 

35 

Sunam 256 

Second Circle 

114;25 

30;30 

ayda t 

nin iqhm al-thalith (also belong to the Third Climate) 

36 

Banlbatah 

113; 20 

28;52 

37 

Tanlsar 

112;25 

30; 10 

38 

Panbahal ? 

115;0 

28;4 

39 

Qila Rajkarl 

109; 15 

33;20 

haza al-bilcid min iqhm al-rabi c (these cities belong to the Fourth 
Climate) 

40 

Halab 

72;10 

35;50 

41 

Maragha 

82;0 

37;4 

42 

Tabriz 

82;0 

38;0 

43 

Karkh 

84;45 

34;0 

44 

Qarwln 

85;0 

36;55 

45 

Kashan 

86;0 

34;0 

46 

Qumm 

85;45 

35;45 

47 

Rayy 

86;20 

35;0 

48 

Taliqan 

85;45 

36; 10 

49 

Tus 

92;30 

36;0 

50 

Tun 

92;30 

34;30 

51 

Harat 

94;4 

34;30 

52 

Balkh 

101;0 

36;41 

53 

Badakhshan 

104; 24 

37; 10 


256 


Spelt wrongly as Supnam 
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Place name 

L 

<P 

54 

Kabulistan 

104;40 

35;0 

55 

Kashmir 

108;0 

35;0 

56 

Rabat Amir 

105;0 

34;0 

min iqlim al-khamis (belong to the Fifth Climate) 


57 

Shamyat 

72;35 

40;0 

58 

Akhlat 

75;50 

39;20 


Third Circle 



ayda t 

nin iqlim al-khamis (also belong to the Fifth Climate) 

59 

Barda c a 

83;0 

40;30 

60 

Bukhara 

92;30 

39;50 

61 

Samarqand 

99;36 

39;37 

62 

Khujand 

105;30 

41 ;55 

63 

Khutan 

107;0 

47;0 

min iq 

7fm al-sadis (belong to the Sixth Climate) 


64 

Tubbat 

110;0 

40;0 

65 

Kashghar 

106;30 

44;0 

66 

Blsh Baligh 

101;0 

45;50 

67 

Khan Baligh 

124 

46;0 

68 

Alan 

83;0 

44;0 

min al 

'-sdbi c (belongs to the Seventh [climate]) 


69 

Bulghar 

___ 

90;0 

49;0 


Back 

On the back the entire rim is divided in 5°, 1° and 0;30° and numbered in 5s as 
5—90; 90—5; 5—90; 90—5. In the upper left quadrant are drawn 60 horizontal 
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parallels, i.e., one for each 1/60 part of the Radius, and each fifth line is highlighted by 
dots. Also 11 quarter circles are drawn to divide the quadrant into 12 zones. In the 
opposite quadrant on the upper right, declination circles are drawn for each 10° of solar 
longitude. Each third of these arcs, which forms the boundary between two successive 
signs, is highlighted with dots. The names of the related signs are engraved in pairs 
along both radii. In each sign, the divisions of 10° are marked as 10, 20, 30. 



Figure A014.6 - The Back of the astrolabe (photo by S. R. Sarma) 

Shadow squares are drawn in the lower half, on the left for the base of 7 feet and 
on the right for the base of 12 digits. The vertical and horizontal scales are divided and 
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numbered accordingly. They are accompanied by the following labels: 

Vertical scale on the left: zill aqdam makkus (reverse shadows in feet) 

Horizontal scale on the left: zill aqdam mustawT (direct shadows in feet) 

Horizontal scale on the right: zill asdbk mustawT (direct shadows in digits) 

Vertical scale on the right: zill asdbb ma c kus (reverse shadows in digits). 

Within the shadow squares is the table of triplicities in 4 columns and 12 rows. 
Here the names of the signs and the planetary regents are written in full and not with 
symbolic letters or numerals as on other astrolabes. 

Table A014-3 Triplicities 



At is hi 
fiery 

Khaki 

earthy 

Badi 

airy 

Abi 

watery 


Aries 

Taurus 

Gemini 

Cancer 

Leo 

Virgo 

Libra 

Scorpio 

Sagittarius 

Capricorn 

Aquarius 

Pisces 

arbab muthallathath — shab 
the regents of the triplicities at night 


arbab muthallathath — ruz 
the regents of the triplicities in the day 

Jupiter 

Moon 

Mercury 

Mars 

Sun 

Venus 

Saturn 

Venus 

Sun 

Venus 

Saturn 

Venus 

Jupiter 

Moon 

Mercury 

Mars 

Saturn 

Mars 

Jupiter 

Moon 

Saturn 

Mars 

Jupiter 

Moon 


The shadow squares are enclosed in a series of 11 semi-circular rows. Starting 
from outside, the first three rows carry the degree scales and the next two rows the 
cotangent scales. Thereafter, rows 6 and 7 are inscribed with the names of the 12 zodiac 
signs and the names of the 28 corresponding lunar mansions respectively. Then follow 
four rows containing the a table of limits and a table of decans and their regents. 



Figure A014.7 - Alidade (photo by S. R. Sarma) 



























A014 - Astrolabe attributable to Qa’im Muhammad, 1031 AH (AD 1621-22) 


285 


Alidade 

The straight bar alidade has ornate ends and an ornate centre-piece. The edge of 
the right half is graduated in divisions corresponding to the distances between the 
horizontal parallels in the sine quadrant, which are numbered on the surface, in 5s, from 
5 to 60. On the left half is engraved the scale of solar longitude with curves matching 
the pairs of signs in the upper right quadrant, together with their serial numbers. In the 
lower register on the left, there are sundial markings for seasonal hours 9/4, 10/3, 11/2, 
12/1, to be used when the alidade is employed as a sundial, with the sighting plate on 
the left functioning as the gnomon. The pin appears to be original. The wedge is a 
modern replacement. 

Bibliography 

Maddison & Savage-Smith 1997, no. 129, pp. 223 and 225. 
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A015® ASTROLABE ATTRIBUTABLE TO QATM MUHAMMAD, NOT DATED 
Diameter 330 mm 

London, Nasser D. Khalili Collection of Islamic Art (#SCI 10) 


Figure A015.1 - Front of the astrolabe (photo by S. R. Sarma) 

This and the previous astrolabe, in spite of the substantial difference in size 
(diameter of 330 mm as against the diameter of 169 mm), are exactly alike in the 
technical aspects, with the same gazetteer and with the same configuration on the back. 
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The 5 plates also serve the same set of latitudes. What differentiates these two astrolabes 
are the artistic designs of the kursT and the rete. The workmanship of the present 
astrolabe is far superior and the rete displays a more elegant design. 

Components 

Body with kursT (d. 330, h. 422, t. 12), shackle, rete, 5 plates. There is a rule, but 
no alidade; pin, wedge and ring are missing. 

Front 

The shackle is not trifoliate, but has ornate bases; it is too small for this large 
astrolabe. The kursT is solid; its profiles are made up of a series of ogees and lobes; the 
finial is not trifoliate but has the shape of a stylized diamond. The kursT is decorated on 
both sides with a pattern of flowers and leaves in high relief. The background is filled 
with a dark substance so that the pattern stands out. It is set with flush silver studs. 

The limb is divided in 0;30°, 1° and 5° and numbered clockwise in 5 s from 5 to 

360. 

Rete 

The rete is more elegantly designed than in the previous astrolabe. But it is flat 
and lacks the final touches which would have given it a more contoured look. It is not 
known why it was left unfinished; when properly finished, it would have become one of 
the finest retes among the Lahore astrolabes. 

A remarkable feature of this rete is that is completely devoid of the equinoctial 
and solstitial bars. The two rings of the Capricorn and ecliptic are held together by a 
floriated tracery with leaves and flowers with six petals. The ecliptic ring is divided into 
the 12 signs and labelled with their names; each sign is subdivided in groups of 6° and 
numbered from 6 to 30 separately in each sign. Star names are written on several leaves. 
But these names are not deeply incised and in many cases starkly abridged, so that 
deciphering them is rather difficult. 



288 


Qa’im Muhammad 



Figure A015.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Plates 

There are 5 plates. The first four plates carry altitude circles for every 2° and 
azimuth arcs for every 9° below the horizon. There are lines for seasonal hours which 
are numbered in common Arabic/Persian numerals from 1 to 12 between the circle of 
equator and the periphery. In addition, there are lines for ghatTs of 24 minutes which are 
drawn from the western horizon and numbered from there in Abjad numerals from 1 to 
34 along the circle of equator. On several plates the duration of the longest day is 
expressed in ghatTs and on a few in hours; neither set of values is very accurate. 
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Table A015-1 Plates 


qp Longest Day 

in hours in ghatis 



The fifth plate carries the ecliptic coordinates on the obverse and the horizons on 
the reverse. 



Figure AO 15.3 - 
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Geographical Gazetteer 

Leaving aside minor scribal differences, the gazetteer is exactly the same as in the 
previous astrolabe, with the same number of 69 cities, mentioned in the same sequence 
with the same headings. 

Table A015-2 Geographical Gazetteer 



Place name 

L 

<P 


First circle 



haza c 

Clima 

il-bilad min iqlim al-tham (these cities belong to the Second 
te) 

01 

Madlnat Rasul 

75;20 

25 ;0 

02 

Makka Mubarak 

77; 10 

21;40 

03 

Hurmuz 

90;0 

25 ;0 

04 

Tatta 

102;7 

25; 10 

05 

Qannawj Dar Mulk 
Hind 

115;50 

26;36 
















A015 - Astrolabe attributable to Qa’im Muhammad, not dated 



Place name 

L 


06 

BanarasI 

117;20 

26;55 

07 

Jawnbur 

119;6 

26;36 

08 

Akra 

114;0 

27;3 

09 

Ajmlr 

111 ;50 

25;0 

10 

Kawaliyar 

115;0 

26;29 

11 

Ujjayn 

102;0 

22;30 

12 

Mandu 

107;3 

22;6 

13 

Burhanbu[r] 

109;0 

20; 31 

14 

Kanbayat 

109;3 

27; 20 

15 

Ahmadabad 

Kujarat 

108;40 

23; 15 

16 

Dawlatabad 

Dakkhin 

111 ;0 

20;30 

hazel c 

il-bilad min iqlim awwal (these cities belong to the First Climate) 

17 

Sarmi Dar Mulk 

Sash 257 

65;0 

9;30 

18 

c Adan 

76;0 

15;0 

19 

Sana c a’ Dar Mulk 
Yaman 

77;0 

14;30 

20 

Bljabur Dakkhin 

105;30 

17;20 

21 

Ahmadnakar 

Dakkhin 

111 ;9 

19;0 

haza al-bilcid min iqhm al-thalith (these cities belong to the Third 
Climate) 

22 

Qayrawan 

41 ;0 

31;40 
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Should it read “Jarmi Dar al-Mulk Habasha’ ? 
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Place name 

L 


23 

Misr 

63;20 

30;20 

24 

Bayt al-Maqdis 

66;30 

31:50 

25 

Kufa 

79;30 

31:30 

26 

Baghdad 

80;30 

33;25 

27 

Shiraz 

88;0 

29;36 

28 

Yazd 

89;0 

34;34 

29 

Isfahan 

86;40 

32;35 

30 

Multan 

107;35 

29;40 

31 

Qandahar 

107;40 

33;0 

32 

Lahur 

119;20 

31:50 

33 

Siyalkut 

109;0 

33;0 

34 

Dihll 

114;48 

28;47 

35 

Sunam 258 

114;25 

30;30 


Second Circle 



ay da r 

nin iqlTm al-thdlith (also belong to the Third Climate) 

36 

Banlbaht 

113;20 

28;52 

37 

Tanlsar 

112;25 

30; 10 

38 

Yatbahal? 

115;0 

28;4 

39 

Qila Rajkari 

109:15 

23;4 

ham al-bilad min iqim al-rabi c (these cities belong to the Fourth 

Climate) 



40 

Halab 

77;10 

35;50 

41 

Maragha 

82;0 

37;4 


258 


Spelt wrongly as Supnam 
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Place name 

L 

T 

42 

Tabriz 

82;0 

38;0 

43 

Karkh 

84;45 

34;0 

44 

Qazwln 

85;0 

36;55 

45 

Kashan 

85;0 

34;0 

46 

Qumm 

85;40 

35;45 

47 

Rayy 

86;20 

35;0 

48 

Taliqan 

85;45 

36; 10 

49 

Tus 

92;30 

36;0 

50 

Tun 

92;30 

34;30 

51 

Harat 

94; 13 

34;30 

52 

Balkh 

101 ;0 

36;41 

53 

Badakhshan 

104; 24 

32;10 

54 

Kabulistan 

104;40 

35;0 

55 

Kashmir 

108;0 

35;0 

56 

Rabat [Ajmlr 

105;0 

34;0 

min iqlim al-khamis (belong to the Fifth Climate) 


57 

Shamyat 

72;35 

40;0 

58 

Akhlat 

85;50 

39;20 


Third Circle 



aycld r 

nin iqlim al-khamis (also belong to the Fifth Climate) 

59 

Barda c a 

83;0 

40;30 

60 

Bukhara 

92;30 

39;50 

61 

Samarqand 

99;36 

39;37 

62 

Khujand 

105;30 

41 ;55 
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Place name 

L 

<P 

63 

Khutan 

107;0 

60;0 ! 

min iqlim al-sadis (belong to the Sixth Climate) 


64 

Tubbat 

110;0 

40;0 

65 

Kashghar 

86;30 

44;0 

66 

Blsh Baligh 

101:0 

45;50 

67 

Khan Baligh 

124 

46;0 

68 

Alan 

73;0 

44;0 

min al-sabi c (belongs to the Seventh [climate]) 


69 

Bulghar 

90;0 

49;30 


Back 

The entire rim on the back is divided in 0;30°, 1°, 5° and labelled from 5 to 90, 
separately in each quadrant; the numbers start at the east and west points and reach the 
south and north points. 

In the upper left quadrant are drawn 60 horizontal parallel lines and upon these are 
superimposed declination arcs, one for each sign of the zodiac or 30° solar longitude. 

In the upper right quadrant, declination arcs are traced for every 6° of solar 
longitude. The names of the corresponding zodiac signs are engraved in full along the 
two radii, together with the numerical values (6, 12, 18, 24, 30) of the divisions of each 
sign. There are no graphs of the midday altitude of the sun in this quadrant. 

In the lower half are drawn shadow squares, on the left for a gnomon of 7 feet and 
on the right for a gnomon of 12 digits. The vertical and horizontal scales are divided and 
numbered accordingly. The scales are accompanied by the following labels: 

Vertical scale on the left: zill aqdcim mctkus (reverse shadows in feet) 

Horizontal scale on the left: zill aqdam mustawT (direct shadows in feet) 

Horizontal scale on the right: zill asdbi mustawT (direct shadows in digits) 

Vertical scale on the right: zill asdbb ma c kus (reverse shadows in digits). 
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Inside the shadow squares is a table of triplicities with their planetary regents for 


the day as well as for the night, arranged exactly as in the previous astrolabe. 



Figure A015.5 - Back of the astrolabe (photo by S. R. Sarma) 


The shadow squares are enclosed in 11 semi-circular rows. Starting from the 
outside, the first three rows carry the degree scales and the next two the cotangent scales. 
Rows 6 and 7 contain respectively the names of the 12 zodiac signs and the names of 
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the 28 corresponding lunar mansions. Rows 8 and 9 display the limits and the last two 
rows the decans and their regents. 

Alidade 

There is no alidade with sights. There is, however, a rule engraved with declination 
scales, which is probably a late replacement. 

Bibliography 

Maddison & Savage-Smith 1997, no. 132, pp. 230-231. 
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AO 16® ASTROLABE ATTRIBUTABLE TO QATM MUHAMMAD 

Date ?, Lahore 
Diameter 194 mm 

London, Nasser D. Khalili Collection of Islamic Art (#SCI 36) 



Figure A016.1 - Front of the astrolabe (photo by S. R. Sarma) 
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On this exquisitely crafted astrolabe, the Khalili catalogue states: ‘The astrolabe 
is signed on the back, in the centre of the arcs of the signs, but the impression has been 
badly rubbed.’ The catalogue then goes on to supply the rubbed off name of the maker 
as Muhammad Muqim ibn ‘Isa ibn Allahdad Asturlabi Humayuni Lahori and date as AH 
1003 (AD 1594-95). 259 When I examined the astrolabe in 2005,1 looked very closely at 
that part which is said to contain the name of the maker; something was indeed rubbed 
off there, but it was impossible to detect any traces of the maker’s name or of the date. 
It puzzles me how the authors of the catalogue could decipher the maker’s name and the 
date. 

The date, in any case, is highly improbable for Muqim. If he did produce this 
splendid astrolabe in 1594-95, he must have been a mature and accomplished astrolabist 
at that time, of at least 25 years. This would place the year of his birth around 1570. But 
the astrolabes signed by him all pertain to the period from 1621 to 1659 and no astrolabe 
bearing a date between 1594 and 1621 came to light so far. Therefore 1594-95 cannot 
be the year of production of this astrolabe. 

Stylistically the astrolabe may be attributed to Muqim; but there are stronger 
stylistic reasons in favour of Muqim’s elder brother Qa’im Muhammad. In the rete the 
names of zodiac signs along the rim of the ecliptic are cut in silhouette almost in the 
same manner as in Qa’im Muhammad’s astrolabe of 1627 (A011). The zawraqT horizons 
incorporated in the rete are reminiscent of the zawraqT horizons in Qa’im Muhammad’s 
astrolabe of 1635 at Oxford (A013). Muqim did not incorporate zawraqT horizons in any 
of his astrolabes. 

Components 

Body with kursT (d. 193, h. 270, t. 12), shackle and ring, rete (d. 171) for 38 stars. 
There survives only 1 plate (d. 171.5). Alidade is a replacement. 

Front 

The ring has an octagonal cross section. The shackle with a diamond cross-section 
has a trifoliate shape and trifoliate bases. The high kursT is intricately worked a jour with 


259 


Cf. Maddison & Savage-Smith 1997,1, pp. 220-223. 
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a cartouche in the middle. The cartouche was probably meant to carry the name of the 
owner, but it is blank. The profiles consisting of ogees at the base and top with a lobe in 
between are fashioned like ropes with engraved patterns on the surface. The kursT is 
topped by a trifoliate finial. 

The limb is divided in 5°, 1° and 0;20° and labelled in 5s from 5 to 360. On the 
inner side of the mater, a gazetteer is engraved. The lug at the north point which is meant 
to hold the plates in position is lost. There is just a rectangular hole. 



Figure A016.2 - Rete of the astrolabe (photo by S. R. Sarama) 


Rete 

The most striking part of the astrolabe is the rete which has a very unusual and 
very delicate design. On the rim of the only surviving plate a partial gazetteer is 
engraved and the Tropic of Capricorn drawn some distance away from the periphery. 
Therefore, in the rete also the Tropic of Capricorn does not run through the peripheral 





300 


Qa’im Muhammad 


ring as in other astrolabes, but lies a few millimetres inside this peripheral ring in the 
empty space. 

The very plain peripheral ring and the highly ornate ecliptic ring are held together 
by the solstitial and the equinoctial bars. The solstitial bar is fully represented and it is 
without counter changes, its left hand side edge marking the meridian. The equinoctial 
bar, on the other hand, is shown as two separate segments, each of which has a counter¬ 
change at its intersection with the ecliptic ring. The segments are not straight but 
somewhat curved with the result that the line of equinoctial colure does not coincide 
with the edges of the equinoctial bar. 

Unusually the ecliptic ring has counter changes at its two intersections with the 
equinoctial bar. In the upper half, the names of the six signs from al-MTzan to al-Hut 
are engraved in relief against the hatched background below the ecliptic circle. In the 
lower half, the names of the six signs from al-Hamal to al-Sunbula are cut in silhouette 
on the outer edge of the ecliptic circle. The base on which the silhouettes are set up and 
which is an extension of the ecliptic circle is hatched. In the upper surface of the ecliptic 
circle, the signs are divided into units of 6° and labelled in 6s from 6 to 30. These units 
are further subdivided into single degrees which are marked on the outer edge of the 
upper half of the ecliptic ring and on the inner edge of the lower half. 

Near the centre the equinoctial bar makes way to two intersecting zawraql or ship 
arcs which represent the oblique horizons at latitudes of 30° and 33°; these numbers are 
engraved in Abjad on the respective arcs. It is not clear why these two latitudes are 
chosen. The plate to be used with these ship horizons is lost. 

The space between the two rings is filled with a sparse tracery connecting the 
pointers to the stars which are south of the ecliptic. The space inside the ecliptic ring is 
filled by a denser tracery which connects the pointers of the stars situated to the north 
of the ecliptic. Here one or two star pointers may have broken and lost. Above the south 
point of the ecliptic circle is an arch to bridge the distance between the first point of 
Capricorn and the degree scale on the limb. The tip of the peripheral ring is joined to 
the arch by a leaf-shaped piece on the right. Such a piece on the left is broken and lost. 
A sturdy handle is affixed to the peripheral ring roughly at SW point. There are some 
construction marks on the reverse side of the rete. 
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Figure A016.3 - Detail of Figure A016.2, showing the names of the signs (from right to left) al-Hamal, 
al-Thawr, al-Jawza’, al-Saratan, al-Asad and al-Sunbula. 


Following are the 38 star names engraved on the pointers. 
Table A016-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus 
J[anubi] 

|3 Ceti 

02 

Rijl al-Musalsala 

Y Andromedae 

03 

Batn al-Hut 

|3 Andromedae 

04 

Fam Qaytus 

y Ceti 

05 

Sadr Qaytus 

k Ceti 

06 

Kaff al-Jadhma ’ 

a Ceti 

07 

Rds Ghul 

(3 Persei 

08 

Tali Masdfat al-Nahr 

Y Eridani 

09 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawza’ [Yusrd] 

(3 Orionis 

11 

Yadal-Jawza’ [Yusrd] 

Y Orionis 

12 

Rijl [al-Jawza’] Yumna 

k Orionis 

13 

Shi c ra Yamd.ni 

a Canis Majoris 

14 

Rds al-Taw’m al- 
Muqaddam 

a Geminorum 

15 

? 
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Star Name 

Identification 

16 

? 


17 

Shfrd Shaml 

a Canis Minoris 

18 

Tarafat Safina 

p Puppis 

19 

Fard al-Shujd c 

a Hydrae 

20 

Rds al-Asad 

p Leonis 

21 

Qalb al-Asad 

a Leonis 

22 

Qa c idbt Bdtiya 

a Crateris 

23 

c Anaq 

t, Ursae Majoris 

24 

Simdk A c zal 

a Virginis 

25 

Simdk Ramih 

a Bootis 

26 

c Unuq Hayyd 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rijl al-Hawwd 

p Ophiuchi 

29 

[Rds al] JdthT 

a Herculis 

30 

Rds al-Hawwd 

a Ophiuchi 

31 

[Nasr] Wdqi c 

a Lyrae 

32 

Minqdr al-Dajdjah 

(3 Cygni 

33 

[Nasr] Td’ir 

a Aquilae 

34 

Dhanab Dulfin 

8 Delphini 

35 

Fam Far as 

8 Pegasi 

36 

Dhanab Jadi 

6 Capricorni 

37 

Sdq Sdkib al-Md’ 

J[anubiya [ 

6 Aquarii 

38 

Mankib Far as 

(3 Pegasi 
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Plate 

There survives just one plate out of possibly nine original plates. This plate is 
calibrated for latitude 27° on the obverse and for latitude 32° on the reverse. 
Interestingly, on both sides of the plate, the rim is engraved with the names and 
coordinates of 8 places which lie roughly on the same latitude for which the plate is 
calibrated. The purpose of this partial gazetteer is to show that the plate can be used for 
observation at all these eight places, because the differences in latitude are minimal. 260 
Consequently the Tropic of Capricorn lies some distance away from the rim of the 
plates. 

Obverse Side of the Plate 

The obverse side of the plate carries stereographic projections for latitude 27°, the 
latitude of the Mughal Imperial City of Agra, referred to as Dcir al-Khilafat Akbarabad 
in the gazetteer engraved on the rim. The latitude 27° is mentioned in the middle of the 
plate as also the maximum duration of the daylight hours as 13;46. 

On the plate the vertical and horizontal diameters are drawn as dotted lines. 
Altitude circles are traced for every 1° and every sixth line is highlighted with dots. 
These are numbered, on both sides of the meridian, in 3s along the equatorial circle and 
in 6s along the Tropic of Cancer. Azimuth arcs are drawn for every 6° below the horizon 
and numbered in a straight line below the lower limit to the Tropic of Cancer. 

Plain lines are drawn for seasonal hours and numbered from 1 to 12 from the 
western horizon to the eastern horizon. Dotted lines are drawn for equal half-hours since 
the sunset and before the sunrise; these are numbered below the equatorial circle from 
1 to 15 from the western horizon to the meridian to measure the half-hours elapsed from 
sunset to midnight; and from 1 to 15 from the eastern horizon up to the meridian to 
measure the half-hours that are still remaining before sunrise. 


This feature occurs on all the five plates in an undated astrolabe by Muqlm (A041). It is mentioned 
in the chronicle STrat-i Firuzshahl (Sarma 2000) and can be seen in the bilingual astrolabe of 1616 
(Sarma 201 la) and in a Gurmukhi astrolabe (Sarma 2012b). While discussing these, I emphasised, 
wrongly, that this feature belongs to an astrolabe tradition which is different from that the Lahore 
family. Now I stand corrected. 
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In the wide rim outside the Tropic of Capricorn, between the oblique horizon and 
the horizontal diameter are written al-maghrib on the west and al-mashriq on the east. 
Then below the horizontal diameter, from the west to the east, are inscribed the names 


of eight localities which are roughly on the latitude of 27°, together with their 
coordinates; the place names are written first in larger letters within round brackets, 
then the longitudes and latitudes in smaller letters, one below the other, separated by a 


straight horizontal line. The localities and their coordinates are reproduced below. 



Table A016-2 Places where this plate can be used 


Place Name L cp 


Lamtah wa Sami 
Nuwa 

17;30 

27 ;0 

Qasba Mansura 
Sindh 

105;20 

26;40 

Ajmir 261 

111;30 

27; 15 

Dar al-Khilafat 
Akbarabad 

115;0 

26;43 


261 


In the gazetteer engraved on the inner side of the mater, the coordinates of Ajmir are different; 
long. 104;5 and lat. 26;0. 
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Place Name 

L 


5 

Kara Manikpur 

113;10 

26;49 

6 

Banaras 

112;20 

27;55 

7 

Qannawj 

115;50 

26;35 

8 

Kupamayu 

116;33 

26;45 


Reverse Side of the Plate 

The reverse side of the plate is calibrated for latitude 32° which is the latitude of 
the Mughal Imperial City of Lahore, referred as ‘Dar al-Saltanat Lahur’ in the gazetteer 
on the rim. The latitude 32° is mentioned in the middle of the plate as also the maximum 
duration of the daylight hours as 14;8. 

Here the altitude circles are drawn and numbered as on the obverse side. Azimuth 
arcs are drawn for every 6° below the horizon as on the obverse side, but numbered in 
a different manner; partly along the lines of seasonal hours and partly along Tropic of 
Cancer. Plain lines are drawn for seasonal hours and the intervals are numbered from 1 
to 12 from the western to the eastern horizon. Dotted lines are drawn for ghatTs (of 24 
minutes) counted from the western horizon and these are numbered from 1 to 30 from 
the western to the eastern horizon, the numbers being engraved along the circle of the 
equator. 
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Below the Tropic of Capricorn, the names of eight localities situated on the latitude 
of 32° and their coordinates are engraved as follows: 


Table A016-3 Places where this plate can be used 



Place Name 

L 

<P 


1 

Tarabulus 

Maghrib 

66;30 

32;0 

Tripoli 

2 

Tiberiyya 

68;0 

32;0 


3 

Yazd 

89;0 

32;0 


4 

Kanar Bahr 

Rum 

25 ;0 

32;0 

Edge of the 
Roman Sea 

5 

Dar al-Saltanat 
Lahur 

109;20 

31 ;50 

Lahore 

6 

cAqabah Darya 
Misr 

59;0 

32;0 


7 

cAsqalan 

66;30 

32;0 


8 

cUrih- ? 

66;20 

32;0 
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Geographical Gazetteer 

The gazetteer of 69 localities is arranged in three circles with varying patterns; in 
the first two circles, the data are inscribed in two different styles of cartouches, in the 
third circle in a spiral formation. 

The localities are organized according to climates, which are mentioned at 
appropriate places above the three circles. Very few Indian towns are listed in this 
gazetteer. Lucknow occurs for the first time, but not Lahore and Agra probably because 
they are mentioned in the gazetteers engraved on the plate. Of the places outside India, 
Mecca and Medina are not listed, but they may have been listed on the respective plates. 



Figure A016.6 - Geographical gazetteer (photo by S. R. Sarma) 
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Table A016-4 Geographical Gazetteer 


Place Name 

L 

<P 


Outer Circle 



[-1] az khatt istiwa’ ta iqlim awwal (from the equator to the first 
climate) 

01 

Sahil Bahr 
Awqiyanus 

11;0 

0;0 

02 

Ghana Ma c adan al- 
Dhahab 

39;0 

10;0 

03 

Kuku 

14;0 

10;0 

04 

Zaghawa 

66;0 

1; 10 

05 

Jamkut 

176;0 

5;0 

06 

Kankandaz 

180;0 

0;0 

i 

[I] al-iqlim al-awwal 12 48 (the first climate [beginning at Lat] 12;48°) 

07 

Dunqula 

53;0 

14;30 

08 

Jabil 

75;0 

13;00 

09 

Janad 

75;30 

14;30 

10 

Sana c an 

77;0 

14;30 

11 

Damar 

77;15 

13;30 

12 

Jurshan 

77;50 

17; 15 


[II] al-iqlim al-tham 20 31 (the second climate [beginning at Lat] 
20;31°) 


13 

c AllaqI 

68;0 

47; 15 

14 

Khaybar 

75;20 

24;20 

15 

Fayd 

78;10 

26;50 

16 

Kanbayat 

109;20 

22;20 

17 

Dawlatabad 

111 ;0 

20;30 

18 

Kawaliyar 

114;0 

26;29 
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Place Name 

L 


19 

Lakhnau 

114;53 

26;30 

20 

Jawnbur 

119;6 

26;36 

21 

Ajmlr 

104; 5 

26;0 

22 

Awadh 

118;6 

27; 22 

23 

Burhanbur 

113;0 

20;30 

[III] a 

27;34‘ 

l-iqlim al-thalith 2734 (the third climate [beginning at Lat] 

3 ) 

24 

Qayrawan 

41; 15 

31;15 

25 

Mahdiyya 

42; 15 

34;30 

26 

Misr 

63;0 

30;20 

27 

Bayt al-Maqdis 

66;30 

31;50 

28 

Dimashq 

70;0 

33;20 

29 

Baghdad 

80; 15 

33;20 

30 

Isfahan 

86;40 

33;25 

31 

Firuzabad 

Middle Circle 

87;30 

28;10 


[III] tatimma iqhm al-thalith 27 34 (continuation of the third climate 
[beginning at Lat] 27;34°) 


32 

Kirman 

91;30 

30;5 

33 

Qandahar 

107;40 

33;0 

34 

Multan 

106;25 

25;40! 

35 

Salkut 

109;0 

33;0 

36 

Banlhata 

113; 20 

28;52 Panipat 

37 

Dihll Dar al-Mulk 
Hind 

113;35 

28;39 


[IV] iqlim al-rabi c 33 43 (the fourth climate [beginning at Lat] 33;43°) 
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Place Name 

L 

<P 

38 

c Ana 

76;30 

34;0 

39 

Qazwln 

105;0 

36; 15 

40 

Hamadan 

83;0 

36;0 

41 

Halab 

72;10 

35;50 

42 

Harat 

94;20 

34;30 

43 

Mashhad Q c uds 

92;30 

36;0 

44 

Astarabad 

89;35 

36;50 

45 

Kashmir 

105;0 

35;0 

46 

Balkh 

101 ;0 

36;41 

47 

Badakhshan 

104; 25 

36; 10 

48 

Maragha 

80;0 

36;20 

49 

Marw 

97;0 

37;40 

[V] al 

-iqlim al-khamis 39 1 (the fifth climate [beginning at Lat] 39; 1°) 

50 

Barda c a 

83;0 

40;30 

51 

Samarqand 

99;16 

39;37 

52 

Khujand 

105;35 

41 ;55 

53 

Farghana 

104;0 

42;20 

54 

Aylaq 

Inner Circle 

99;10 

43;20 

i 

[VI] al-iqlTm al-scidis 43 30 (the sixth climate [beginning at Lat] 

43;30°) 

55 

Hallqiya 

20;0 

46;0 

56 

Yanbaltina 

34;55 

45; 15 

57 

Heraqla 

67;20 

46;30 

58 

Kashghar 

106;30 

44;0 
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Place Name 

L 


59 

Blsh Baligh 

111 ;0 

45;50 

60 

Khan Baligh 

124;0 

46;0 

[V] al 
47;33 

-iqlTm al-sabi c 47 33 (the seventh climate [beginning at Lat] 

3)262 

61 

Aqjakirman 

65;0 

50;0 

62 

Qirqir 

65;30 

50;0 

63 

Tirnu 

* 

67;30 

50;15 

64 

Araq 

105;0 

48;0 

65 

Saray 

106;0 

48;0 

[vii+; 

extren 

kharij az iqhm taraf shamal (beyond the climates in the northern 
lity) 263 

66 

Marlkirman 

65;50 

50;0 

67 

Jazalr Qull 

citwa 

64;0 

68 

Jazalr Rudjard 

lahaghir 

62;0 

69 

Nahayah Bahr 
Awqiyanus 

ma c lum 

71;0 


262 Elsewhere the latitude is 47;38°. 

Nos. 67, 68, 69 are mentioned also in the gazetteer of Muqim’s astrolabe of 1643 (A030) but 
without any longitudes, probably because these localities stretch over several longitudes. The 
words engraved in the column of longitudes in the present astrolabe are intriguing. 


263 
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Figure A016.7 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

On the back the rim of the two upper quadrants carries the altitude scales which 
are divided in 5°, 1° and 0;20° and numbered as 5—90; 90—5. 
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The upper left quadrant is engraved with a sine-cosine graph with 60 horizontal 
and 60 vertical parallels, each fifth line being highlighted with dots. In the upper right 
is the solar quadrant with declination arcs for each 3° of solar longitude; of these every 
tenth arc which forms the boundary between two zodiac signs is dotted. The names of 
the signs as also the numbers of 1/5 parts of the signs are inscribed along the two radii. 
Five sigmoid curves for the meridian altitude of the sun throughout the year at the 
latitudes of 15°, 19°, 27°, 32° and 40° are plotted on this quadrant. These are labelled 
khail nisf al-nahdr bi- c ard followed by the value of the latitude in Abjad. 



Figure A016.8 - Upper Right Quadrant with the five curves for the meridian altitude of the sun 


(photo by S. R. Sarma) 

In the lower half are drawn the shadow squares, on the left for a base of 12 and 60 
and on the right for a base of 7. On the left the vertical and horizontal scales have three 
bands each; first the scales are divided in 12 units and numbered accordingly in the inner 
band of the vertical scale and in the upper band of the horizontal scale. In the middle 
band, each unit (1/12 th part) is divided in 5 sub-units. In the outer band these sub-units 
are numbered in 5 s; from 5 to 60. 
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The vertical scale has the label zill sullam asdbi c ma c kus and the horizontal scale 
is accompanied by the label zill sullam asdbi c mustawT. These labels are inscribed inside 
the shadow squares. Outside the shadow squares, there are additional labels for the 
sexagesimal scale; to the left of the vertical scale is engraved zill sittaym ma c kus and 
under the horizontal zill sittaym mustawT. 

The shadow square on the right is simpler. Here the horizontal and vertical scales 
are divided in 7 parts each and numbered accordingly. The horizontal scale is 
accompanied by the label zill sullam aqdam mustawT and the vertical scale by zill sullam 
aqadcim ma c kiis. 

Within these shadow squares are engraved six concentric semi-circular rows. In 
the outermost row are engraved the names of the 28 lunar mansions and in the next row 
the names of the 12 corresponding zodiac signs. These are followed by two rows which 
contain a table of limits ( al-hudud ) and two more rows containing a table of decans and 
their regents (, al-wujuh ). These semi-circular rows enclose a rectangular table which is 
engraved immediately below the horizontal diameter. Entitled arbdb muthallathdt laylT 
wa nahdrT, this table displays the triplicities and their diurnal and nocturnal regents, 
divided in four sub-tables according to their natures, viz. fiery ( nan ), earthy ( tardbT ), 
airy ( hawd’T) and watery ( md’T ). 

Below the shadow squares is another rectangular table with the heading fadl al- 
dawr, showing the multiples of differences in degrees and minutes between the length 
of the tropical year and 365 days. 

On the rim of the lower half are engraved cotangent scales, on the left in digits and 
on the right in feet. The unequal divisions in the scale on the left are numbered clockwise 
from the meridian as 1, 2, 3, ...15, 20, 25, ... 90, followed by the label al-asdbi c . The 
unequal divisions in the scale on the right are numbered anticlockwise from the meridian 
as 1, 2, 3, ...10, 15, 20, ... 90, followed by the label al-aqdam. 
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AO 17 ASTROLABE BY QAlM MUHAMMAD & MUHAMMAD MUQlM 
Not dated 

Diameter 120 mm 264 

Baghdad, Museum of Arab Antiquities (#9720) = National Museum of Iraq 
CCA 3820=3826; Repertoire lists this astrolabe as Muhammad Muqlm 2 

V** 

-Cs 






ivr. 

Figure A017.1 - Front and back of the astrolabe (from King 2005, p. 435) 

The inscription on the back of this astrolabe is cited in the Repertoire: 

tarn al-amal bi-yadl ad c aficil-bad qa’im muhammad wa muhammad muqlm 
ibnlmulla c lsa ibn allahdad asturldblhumdyunllahuri 
‘The work was achieved by the hands of the weakest of the servants [of God], 
Qa’im Muhammad and Muhammad Muqlm, the two sons of Mulla Tsa, the 
son of Allahdad of Lahore, the astrolabe maker of [the Emperor] Humayun.’ 


Both King and the Repertoire state that this astrolabe (#9720) and the one by Qa’im Muhammad 
(A012) (#9721) measure 12 cm. But from the photos published in King 2005, p. 345, the relative 
dimensions of the two astrolabes at the Baghdad Museum can discerned: #9720 is 1.36 times larger 
than #9721. If #9721 measures 120 mm, #9720 should have a diameter of about 164 mm. 
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No date is mentioned in the inscription. The Repertoire estimates it c. 1018 = AD 
1609/10, because the Hannover astrolabe by ‘the two sons of Tsa’ (A009) is dated in 
this year. But it is not certain if the expression ‘two sons’ in these astrolabes refers to 
the same pair of brothers. Even if it does, A008 is a juvenile work, whereas the present 
astrolabe appears to be a mature product of the 1620s. 
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MUHAMMAD MUQIM 

Muhammad MuqTm (fl. 1621-1659) is the second son of Mulla Tsa and a grandson 
of the patriarch Allahdad. He is a prolific astrolabe maker. There are extant 33 astrolabes 
and 1 celestial globe which bear his signature. 265 There are also eight unsigned astrolabes 
which can be attributed to him. He also produced an astrolabe jointly with his elder 
brother Qa’im Muhammad (A017). There is yet another astrolabe in Hannover (A009) 
which is said to have been produced by the sons of Tsa (ibmtisd ibn allahdad), but it is 
uncertain whether these sons are indeed Qa’im and MuqTm and whether the inscription 
itself is authentic. 

MuqTm’s brother Qa’im made a name for himself in casting celestial globes by the 
tire perdue process. MuqTm seems to have produced just one single globe. 266 MuqTm’s 
main forte is the astrolabe. Although he made a large number of astrolabes, he rarely 
repeats the design or even the size. The sizes of his astrolabes range from 344 to 45 mm 
in diameter. While the one with the diameter of 45 mm is the world’s smallest astrolabe 
(A050), there are about a dozen small pieces with diameters measuring less than 100 
mm. Neither the large ones nor the very small pieces are really convenient for actual 
use, but must have been highly prized collector’s items at the Mughal court. 

Unlike the other members of his family, he does not add non-standard features in 
his astrolabes. The only exception are two astrolabes with zoomorphic retes (A026) and 
(A051). While Allahdad gives bird shapes to two star pointers, a Lyrae and a Aquilae, 


No images are available for 8 of the 33 astrolabes. It is possible that the same astrolabe was listed 
twice in the CCA or in the Repertoire. The Peabody Essex Museum, Salem, MA, holds an astrolabe 
(# M2560) which the Museum thinks is ‘possibly by Muhammad Maqim (sic!) at Lahore’. But it 
carries certain features characteristic of the astrolabes by Muhammad Salih. Therefore it is 
attributed to him and will be described under BOM. CCA 3565 records an astrolabe by MuqTm at 
the National Maritime Museum, Haifa. The museum sent me some images of the astrolabes in their 
holdings, but none of these can be by MuqTm. Anon 1989, p. 4, states that in the collection at 
Arriyadh ‘Mughal astrolabist Muhammad Muqim [is] represented by three instruments.’ It cannot 
be determined which the three are. 

Repertoire records, by mistake, two celestial globes: no. 12, dated 1049/1639-40, Kuwait, PC, and 
no. 17, dated 1067/1656-57, London, Victoria and Albert Museum (#2324-1883). The second 
globe is actually by Diya’ al-DTn as the inscription cited in the Repertoire clearly indicates. 
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in his undated astrolabe (A002), the grandson Muqim fills the retes with dozens of 
zoomorphic and anthropomorphic shapes. 267 

Muqim’s elegantly crafted kursTs are generally reticulated, but display much 
variety. Some have highly complex patterns; some others are pierced by just a few large 
incisions so that what remains looks like an arrangement of tulips, their flared petals 
forming the profiles of the kursT (A020, A021, A049, A058). Some kursTs are solid 
without any reticulation. In two cases florals patterns are engraved in low relief (A032 
and A036); two others have extravagant profiles (A042 and A056). 

Likewise, the floral traceries connecting the various star pointers in the rete also 
display much variety. A recurring motif in these retes are bell-shaped flowers or tulips 
with two flared petals, one long and another short, the longer petal usually forming the 
star-pointer. 

The back contains a trigonometric quadrant in the upper left and a solar quadrant 
in the upper right with two sigmoid graphs for the latitudes of the two imperial cities of 
Agra (27°) and Lahore (32°). In three astrolabes (A040, A054, A057), lines for c asr 
prayers are drawn in the solar quadrants. In A056 there is a universal horary quadrant 
in the upper right. In the lower half are engraved double shadow squares and an 
assortment of astrological tables. The latter vary according to size of the astrolabe. In 
smaller astrolabes, just two semicircular rows display the names of the 12 zodiac signs 
and the names of the 28 corresponding lunar mansions. In larger astrolabes, there are 
usually tables of the limits, faces or decans, triplicities, multiples of excess of revolution; 
sometimes also tables of climates. 


267 


On zoomorphic astrolabes, see Gingerich 1987a. 
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A018 ASTROLABE BY MUHAMMAD MUQlM, 1030 AH (AD 1621-22) 268 

Diameter ca. 130 mm 
PLU, Ex-Kazan, Russia 
Repertoire 3 



Figure A018.1 - Front of the astrolabe (from Dorn 1842) 


268 


Entry based on Dorn 1842. 
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This is the earliest extant astrolabe signed by Muhammad Muqim; even so it is a 
mature product displaying his technical and artistic skills. In 1842, when Dorn described 
it, it was in the private collection of Mirza Alexander Kasembeg who was a professor 
at the University of Kazan, the capital city of Tatarstan in Russia. It is not known what 
happened to the astrolabe subsequently. Perhaps it is in some private or public collection 
in Russia. Dorn provides excellent line drawings of the front and back of the astrolabe, 
which are so clear that all the inscriptions can be read and the beauty of the instrument 
appreciated. But, in his detailed description of the astrolabe, Dorn fails to mention the 
size of the astrolabe. It is probably of medium size, ca. 130 mm, as the altitude circles 
were drawn for every 3°on the plates. 

Components 

Body with kursl, shackle and ring, rete for 38 stars, 5 plates, pin and horse. The 
alidade is missing. 

Front 

The ring is fairly large; the bases of the shackle are faintly trifoliate. The kursl is 
very intricately pierced with foliate design, with lobed profiles and a trifoliate finial. It 
is one of exquisitely crafted kursls in the Indo-Persian astrolabes. 

The scale on the limb is divided in 1 ° and 5° and numbered from 5 to 360 in 
clockwise direction. 

Rete 

The two rings of the Capricorn and ecliptic are held together by complete 
equinoctial and solstitial bars which are counter-changed at the centre. The space 
between the two rings and that inside the ecliptic ring is filled with arabesque tendrils 
with leaves and tulip-like flowers with two flared petals, one of which is much longer. 
This motif of tulips with two flared petals occurs in several astrolabes by Muqim. 

Table A018-1 Stars on the Rete 

Star Name Identification 

01 Dhanab al-Qaytus Janubi (3 Ceti 


02 


Batn al-Hut 


(3 Andromedae 
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Star Name 

Identification 

03 

Rijl al-Musalsala 

Y Andromedae 

04 

Fam al-Qaytus 

y Ceti 

05 

Sadr al-Qaytus 

tc Ceti 

06 

c Ayn al-Thawr 

a Tauri 

07 

c Ayyuq 

a Aurigae 

08 

Rijl Jawja’ Yusra 269 

(3 Orionis 

09 

Yad Jawja’ Yusra 

Y Orionis 

10 

Yad Jawja’ Yumnd 

a Orionis 

11 

Shfrd YdmdnT 

a Canis Majoris 

12 

Shfrd Shdmi 

a Canis Minoris 

13 

Fard al-Shujd c 

a Hydrae 

14 

ZahrDubb Akbar 

a Ursae Majoris 

15 

Qa' idat al-Bdtiya 

a Crateri 

16 

c Anaq 

| Ursae Majoris 

17 

Jandh al-Ghurdb 

Y Corvi 

18 

Sim.dk A c zal 

a Virginis 

19 

Simdk Ramih 

a Bootis 

20 

Nayyir Fakkah 

a Coronae Borealis 

21 

c Unuq Hayyah 

a Serpentis 

22 

Rds al-Jdthi 

a Herculis 

23 

Rds al-Hawwd 

a Ophiuchi 

24 

c Ayn al-Tinmn 

Y Draconis 


269 


Dorn 1842 records the name as jawja yasra rijl. 
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Star Name 

Identification 

25 

Yad Hawwa Yumna 
Muqaddam 270 

6 Ophiuchi 

26 

Nasr Wdki c 

a Lyrae 

27 

Minqar Dajdjah 

(3 Cygni 

28 

Nasr Fair 

a Aquilae 

29 

Dhanab Dajdjah 

a Cygni 

30 

Fam al-Faras 

e Pegasi 

31 

Dhanab al-Jadl 

6 Capricorni 

32 

Sdq Sdkib al-Md’ JanubT 

6 Aquarii 

33 

Mankib Far as 

(3 Pegasi 

34 

Kaff al-Khadtb 

(3 Cassiopeiae 

35 

Al-Faras Nadira 

? 

36 

? 


37 

? 


38 

? 

Plates 

There are five plates serving the following latitudes 

Table A018-2 Plates 



<P 

Longest Day 

la 

35° 

14; 12 hours 

lb 

32° 

14;8 hous 


270 


Dorn 1842 reads this as two stars: (17) muqaddam and (18) yad hawwa yumna. 
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<P 

Longest Day 

2a 

36° + 42° 

14;28 hours; 15;5 hours 

2b 

O 

O 

14;52 hours 

3a 

25° 

13;36 hours 

3b 

no inscription about the latitude 

4a 

22° 

13;21 hours 

4b 

27° 

13;43 hours 


Dorn does not describe the fifth plate; perhaps it contained the ecliptic coordinates 
on one side and the multiple horizons on the other. About the four plates, Dorn states 
that they carry altitude circles for every 3°, but does not mention the azimuths or hour 
lines. It is surprising that the projections for the two imperial cities of Agra (27°) and 
Lahore (32°) are not engraved on the two sides of the same plate as is done often in 
Mughal astrolabes. 

Geographical Gazetteer 

On the inner side of the mater a gazetteer of 63 localities with their longitudes and 
latitudes is engraved in two concentric circles. In the outer circle are listed Central Asian 
localities and in the inner circle several places of northern India. The localities are 
arranged roughly according to increasing longitude. It is remarkable that the 
enumeration does not commence with Mecca. 

Table A018-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



01 

Qayrawan 

41 ;0 

31 ;40 

02 

Misr 

65;20 

30;20 

03 

c Adan 

76;0 

11 ;0 

04 

Madlnat Rasul 
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Place Name 

L 

<P 


c Alayhi al-Salam 

75;20 

25 ;0 

05 

Makka Mu c azzam 

77; 10 

21;40 

06 

Hazar Bahrayn 

83;0 

25; 15 

07 

Bayt al-Maqdis 

66;30 

31 ;50 

08 

Dimashq 

70;0 

33; 15 

09 

Halab 

72;10 

35;50 

10 

Istanbul 

59;50 

45 ;0 

11 

Nakhjawan 

81; 15 

38;40 

12 

Maragha 

82;0 

37;20 

13 

Tabriz 

82;0 

38;0 

14 

Barda c a 

85;0 

40;30 

15 

Bab al-Abwab 

85;0 

43;0 

16 

Bulghar 

90;0 

49;30 

17 

Kufa 

79;30 

31 ;30 

18 

Baghdad 

80;0 

35;25 

19 

Basra 

84;0 

30; 11 

20 

Firuzabad 

87;30 

28;10 

21 

Yazd 

89;0 

32;0 

22 

Shiraz 

88;10 

29;36 

23 

Hamadan 

83;0 

35;10 

24 

Qazwln 

85;0 

36;0 

25 

Isfahan 

86;40 

32;25 

26 

Kashan 

86;0 

34;10 

27 

Astarabad 

89;35 

36;50 
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Place Name 

L 


28 

Bustam 

89;30 

36;20 

29 

Sabzwar 

91;20 

36;5 

30 

Nlshabur 

92;30 

36;21 

31 

Tus 

92;30 

36;0 

32 

Harat 

94;20 

34;30 

33 

Marw 

97;0 

37;40 

34 

Balkh 

101;0 

36;41 

35 

Badakhshan 

104; 24 

37; 10 

36 

Bukhara 

97;30 

39;50 

37 

Samarqand 

98;35 

38;37 

38 

Khujand 

100;33 

41 ;55 

39 

Kashghar 

Inner Circle 

106;30 

44;0 

40 

Khutan 

107;0 

42;0 

41 

Hurmuz 

92;0 

25;50 

42 

Ghazna 

104; 20 

33;35 

43 

Kabul 

101; 40 

34;30 

44 

Peshawar 

107;10 

33;25 

45 

DabTl 

102;30 

25; 10 

46 

Bakir 

105;0 

27; 40 

47 

Qandahar 

107;40 

33;0 

48 

Utsch ? 

106;20 

28;40 

49 

Multan 

107;35 

29; 40 

50 

Lahur 

109;20 

31;50 
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Place Name 

L 

<P 

51 

Sialkut 

109;0 

33;0 

52 

Tubbat 

110;3 

40;0 

53 

Kashmir 

105;0 

35;0 

54 

Sarandlb 

130;0 

10;0 

55 

Hadrat Dihll 

108;35 

28; 15 

57 

Kannawj 

105;50 

26;33 

58 

Banaras 

117; 20 

26;55 

59 

Tanesar 

112;3 

30; 10 

60 

Akrah 

114;0 

27; 13 

61 

Kawaliyar 

115;0 

26;29 

62 

Ujjayn 

102;0 

22;30 

63 

Kanbayat 

109;4 

22;20 


Back 

On the back, the entire rim is divided in 1 ° and 5° and groups of 5° are numbered 
from 5 to 90, separately for each of the four quadrants (not only for the two upper 
quadrants as is the common practice), starting from the east and west points and reaching 
up to the south and north points. 

The upper left quadrant carries a trigonometric graph with 60 horizontal parallels. 
The solar quadrant on the right is divided by 18 declination arcs, one for each 10° solar 
longitude. On the two radii are marked the serial numbers of the zodiac signs and the 
1/3 parts thereof as 10, 20, 30. Upon this quadrant are projected two graphs of meridian 
altitude of the sun in all seasons for the latitudes of 27° and 32°, which are the latitudes 
of the two imperial cities of Agra and Lahore. These carry the labels khatt nisf al-nahar 
c ard k.z and khatt nisf al-nahar c ard l.b. 
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Figure AO 18.2 - Back of the astrolabe (after Dorn 1824) 


There are two shadow squares in the lower half, on the left for a base of 7 and on 
the right for a base of 6/12. The vertical and horizontal scales on the left are divided into 
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7 parts and those on the right into 6 parts and numbered accordingly. The four scales 
are accompanied by the usual labels. 

Vertical scale on the left: zill sullam aqdam mcfkus 
Horizontal scale on the left: zill sullam aqdam mustawT 
Horizontal scale on the right: zill sullam asdbi c mustawT 
Vertical scale on the right: zill sullam asdbf ma c kus 

There are two tables inside these shadow squares. The table on the left has the 
heading arbdb muthallathdt al-layl wa al-nahdr (regents of the triplicities at night and 
in the day). Here in the three rows in each category, the middle row shows the zodiac 
signs, the first row the regents of the night and the third row the regents of the day. 271 
The signs are represented by their serial numbers (0 = Aries) and the planets by the last 
letters of their Arabic names. 

Table A018-4 Triplicities 


Fiery 

nan 


Earthy 

tardbl 

Sun 

Jupiter 

Saturn 


Venus 

Mercury 

Mars 

Aries 

Leo 

Sagittarius 


Taurus 

Virgo 

Capricorn 

Jupiter 

Sun 

Saturn 


Moon 

Venus 

Mars 

Airy 

hawd’T 


Watery 

md’T 

Saturn 

Mercury 

Jupiter 


Venus 

Mercury 

Moon 

Gemini 

Libra 

Aquarius 


Cancer 

Scorpio 

Pisces 

Mercury 

Saturn 

Jupiter 


Mars 

Venus 

Moon 


On the right is a table with the heading fadl al-dawr (excess of revolution); it 
shows the multiples of the difference between the length of the tropical year and 365 
days. It is the first time that this table appears on a Lahore astrolabe. 


271 


The arrangement is different from the same table in the astrolabe of 1635 by Qa’im Muhammad 
(AO 13). 
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Table A018-5 Excess of Revolution 


1 

87 33 

10 

155 31 

2 

175 6 

20 

61 2 

3 

262 39 

30 

106 33 

4 

350 12 

40 

262 4 

5 

77 45 

50 

57 35 

6 

164 19 

60 

213 6 

7 

252 52 

70 

08 37 

8 

340 25 

80 

164 8 

9 

67 58 

90 

319 39 


Below the shadow squares, there are 10 concentric semi-circular rows. Starting 
from the outside, these rows contain the following. 

1-2. Row 2 carries the degree scale as in the upper half, while the groups of 5° are 
numbered in row 2, as in the upper half. 

3-4. The cotangent divisions on the shadow squares are projected on row 3. In the 
left half are the divisions in feet. There are 14 unequal divisions carrying the numbers 
5, 6, 7, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60. At the end, just below the horizontal 
diameter is the word al-qadam. To the right of the meridian line, the band is divided in 
13 unequal divisions, which are marked with the numbers, from the meridian onwards 
5, 10, 12, 15, 20, 30, 35, 40, 45, 50, 55, 60, followed by the expression al-asdbi c In the 
next row are the subdivisions of the cotangent scales. 

5. The names of the 28 lunar mansions 

6. The names of the corresponding zodiac signs. 

7-8. Rows 7-8 carry the table limits of signs ( hudud ) as shown below. 

Table A018-6 Limits of the Signs 


Aries 

Jupiter 6 

Venus 6 

Mercury 8 

Mars 5 

Saturn 5 

Taurus 

Venus 8 

Mercury 6 

Saturn 5 

Jupiter 8 

Mars 3 

Gemini 

Mercury 6 

Jupiter 6 

Venus 5 

Mars 7 

Saturn 6 

Cancer 

Mars 7 

Venus 6 

Mercury 6 

Jupiter 7 

Saturn 4 
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Leo 

Jupiter 6 

Venus 5 

Saturn 7 

Mercury 6 

Mars 6 

Virgo 

Mercury 7 

Venus 10 

Jupiter 4 

Mars 7 

Saturn 2 

Libra 

Saturn 6 

Mercury 8 

Jupiter 7 

Venus 7 

Mars 2 

Scorpio 

Mars 7 

Venus 4 

Mercury 8 

Jupiter 5 

Saturn 6 

Sagittarius 

Jupiter 12 

Venus 5 

Mercury 4 

Saturn 5 

Mars 4 

Capricorn 

Mercury 7 

Jupiter 7 

Venus 8 

Saturn 4 

Mars 4 

Aquarius 

Mercury 7 

Venus 6 

Jupiter 7 

Mars 5 

Saturn 5 

Pisces 

Venus 12 

Jupiter 4 

Mercury 3 

Mars 9 

Saturn 2 


9-10. Rows 9-10 display the decans ( wujuh) and their lords, as shown below. 


Table A018-7 Decans and Regents 


Signs 

10° 

20° 

30° 

Aries 

Mars 

Sun 

Venus 

Taurus 

Mercury 

Moon 

Saturn 

Gemini 

Jupiter 

Mars 

Sun 

Cancer 

Venus 

Mercury 

Moon 

Leo 

Saturn 

Jupiter 

Mars 

Virgo 

Sun 

Venus 

Mercury 

Libra 

Moon 

Saturn 

Jupiter 

Scorpio 

Mars 

Sun 

Venus 

Sagittarius 

Mercury 

Moon 

Saturn 

Capricorn 

Jupiter 

Mars 

Sun 

Aquarius 

Venus 

Mercury 

Moon 

Pisces 

Saturn 

Jupiter 

Mars 
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Alidade 

The alidade is lost. There is a pin and a horse-headed wedge, both with matching 

tips. 

Inscription 

On the back, below the shadow squares, upside down along the semi-circular table: 
'canal bi-yad ad c af al- ibad muhammad muqim ibn mulld c Tsd ibn shaykh 
allahdad asturldbl humayum lahurT. 

‘The work [done] by the hands of the weakest of the servants [of God] 
Muhammad Muqim, the son of Mulla Tsa, the son of Shaykh Allahdad of 
Lahore, the astrolabe-maker of [the Emperor] Humayun.’ 

To the left of the shadow squares is engraved the date sanah 1031 hijrT ([in] the 
year 1031 HijrT) and to the right fisanah 1933 rumi (in the year 1933 of the Rumi era). 

The Hijrl year 1031 corresponds to 16 November 1621 to 4 November 1622 and 
the year 1933 in the RumI or the Syro-Macedonian era to 11 October 1621 to 10 October 
1622. The astrolabe therefore was completed during the period from 16 November 1621 
to 10 October 1622. 

Bibliography 
Dorn 1842. 
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A019® ASTROLABE BY MUHAMMAD MUQlM, 1032 AH (AD 1622-23) 


Diameter 67.5 mm 


Paris, PC 


Repertoire 4 



This is Muqlm’s second smallest astrolabe. On the inner side of the mater, there is 
a grid for the geographical gazetteer but it was not filled in, which is very unusual. The 
alidade also has unusual ends. 
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Components 

Body with kursT (d. 67.5, h. 91.5, t. 5.5), rete for 28 stars, 5 plates, alidade, pin and 
horse. Ring and shackle are missing. 

Front 

The kursT is worked ci jour, the profiles are formed by ogees at the base and at the 
top, and two lobes in the middle; the finial is trifoliate. The front and back surfaces are 
not flat but elegantly contoured. 

The limb is divided in 1 ° and 6° and numbered in 6s separately for each quadrant 
from 6 to 90 in the clockwise direction: 6—90; 6—90; 6—90; 6—90. 

Rete 

The narrow Capricorn ring and the much wider ecliptic ring are joined by the 
equinoctial bar with one counter-change. The ecliptic ring divided into the 12 signs of 
the zodiac and labelled, each sign is subdivided into groups of 6° and numbered. A large 
handle with a finely crafted tip on the rim is placed roughly between the west and south 
points. There are 12 star-pointers outside the ecliptic and 16 inside. 



Figure A019.2 - Rete of the astrolabe (photo by S. R. Sarma) 
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Plates 

There are 5 plates; four of these carry altitude circles for each 6°, azimuths below 
the horizon for every 10°, and lines for seasonal hours. The plates have notches at the 
north point. 


Table A019-1 Plates 



<P 

Longest Day 

la 

36° 

14;28 hours 

lb 

0° + 90° 


2a 

32° 

14; 8 hours 

2b 

O 

O 

14;52 hours 

3a 

18° 

13;5 hours 

3b 

27° 

13;43 hours 

4a 

22° 

13;21 hours 

4b 

24° + 22° (?) 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



Geographical Gazetteer 

The inner side of the mater is engraved with a grid of two circles which are divided 
by radial lines for 28 + 16 cells, but not filled in with a geographical gazetteer. At the 
north point is a small peg which fits into the notches made in the corresponding place 
on the plates. 

Back 

The rim of the upper two quadrants bears an altitude scale divided in 1° and 6° 


and numbered as 6—90; 90—6. 
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The upper left quadrant with 30 horizontal parallels, each fifth highlighted with 
dots. The upper right quadrant is divided into 6 arcs, one for a pair of zodiac signs; their 
names are engraved along the two radii. 



Figure A019.3 - Back of the astrolabe (photo by S. R. Sarma) 


Shadow squares in the lower half. On the left for a base of 6/12, on the right for a 
base of 7. The vertical and horizontal scales are divided and numbered accordingly, with 
the usual labels. 
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The cotangent scales are extended to the rim of the lower half, inside which are 
two semi-circular bands bearing the names of the 12 zodiac signs and 28 lunar mansions 
respectively. 

Alidade 

The alidade is unusual, the line corresponding to the diameter of the astrolabe runs 
in the middle of the width and not on a side. There is no centre piece with the hole; 
instead the hole is in the width itself. The ends are shaped like lance-heads. It is does 
not carry scales. Obviously it is not original, but a replacement. 

Inscription 

Inside the shadow squares is the maker’s inscription in two lines written upside- 
down: 

'amal bi-yad ada c af al- c ibad muhammad muqim ibn mulla c lsd 
ibn shaykh allahdad asturlabl humdyum lahuri 

‘The work [by] the hands of the least of the servants [of God], Muhammad 
Muqim, the son of Mulla Tsa, the son of Shaykh Allahdad of Lahore, the 
astrolabe maker of [the Emperor] Humayun. 

Below the shadow squares is written, also upside-down, sanah 1032 hijrl (AD 
1622-23). 
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A020 ASTROLABE BY MUHAMMAD MUQlM, 1034 AH (AD 1624-25) 
Diameter 86 mm 

Istanbul, Kandilli Observatory (No. 6) 272 
Repertoire 5 


Figure A020.1 - Front of the astrolabe (photo courtesy Professor Mustafa Aktar) 


272 


It is a pleasure to record the help of Professor Mustafa Aktar of the Kandilli Observatory and 
Earthquake Research Institute for providing me the images and other details of this astrolabe. 
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Components 

Body with kursT (d. 86, h. 129, t. 7.4), shackle and ring, rete for 35 stars, 5 plates, 
alidade and pin. The horse is missing. 

Front 

The ring is plain; the shackle is also plain but with a trifoliate shape. The kursT is 
very high (45 mm) with an unusually broad base occupying about 120° of the limb. In 
the kursT four large incisions are made in the form of bells or upside-down tulip flowers 
so that the left out portion looks like an asymmetrical arrangement of five flowers, the 
outlines of their petals forming the profiles of the kursT. Lines engraved parallel to the 
edge of the kursT and parallel to the edges of the four incisions give depth and emphasis 
to the tulip-shape of the incisions. Such incisions in the kursT is a favourite motif of 
Muqim and this motif occurs in different variations in some of MuqTm’s other 
astrolabes. 2 3 The kursT is topped with a prominent trifoliate finial. 

The limb of the astrolabe is divided in 1° and 6° and labelled in 6s from 6° to 

360°. 

Rete 

In the openwork rete, the slender ring of the Tropic of Capricorn and the much 
broader ring of the ecliptic are held together by the equinoctial bar which has a counter 
change at the centre. The space inside the two rings is filled by a tracery which joins the 
various star pointers. The latter are mostly curved like tiger’s claws and on these are 
engraved the names of the corresponding stars. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided into groups of 6° and these divisions are numbered as 6, 
12, 18, 24, 30, separately for each signs. The sloped edge of the ecliptic ring is also 
divided into groups of 6°. The first point of Capricorn on the ecliptic ring is extended 
like a small finger to reach up to the degree scale on the limb. To facilitate the rotation 
of the rete around the centre, a large handle is mounted on the ring of the Tropic of 
Capricorn, midway between the west and the north points. 


For example, in the astrolabe made in the same year which is now in the Mumtaj Mahal Museum 
at the Red Fort, Delhi (A019). See also A045 and A053. 
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Because of the small size of the astrolabe, the star names are often too small to be 
deciphered fully. In most cases, the Arabic article al- is omitted in the star names. In the 
following table, the stars are arranged according to the increasing right ascension, 
starting from the vernal equinox. 

Table A020-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus al- 
Janubi 

(3 Ceti 

02 

Rijl al-Musalsala 

y Andromedae 

03 

Fain al-Qaytus 

y Ceti 

04 

Sadr al-Qaytus 

jr Ceti 

05 

Rds Ghul 

|3 Persei 

06 

TallMasdfat al-Nahr 

Y Eridan 

07 

c Ayn Thawr 

a Tauri 

08 

Rijl al-Jawjd’ al-Yusra 

(3 Orionis 

09 

Yad al-Jawjd’ Yumna 

k Orionis 

10 

Shfrd Yamanl 

a Canis Majoris 

11 

Shfrd Shaml 

a Canis Minoris 

12 

? 

? 

13 

Fard al-Shujd c 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr Dub Akbar 

a Ursae Majoris 

16 

c Andq 

t, Ursae Majoris 

17 

Qb c idat al-Batiya 

a Crateri 

18 

Jandh al-Ghurdb 

Y Corvi 

19 

Sim.dk A c zal 

a Virginis 

20 

Simdk Rdmih 

a Bootis 
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Star Name 

Identification 

21 

Nayyir Fakkah 

a Coronae Borealis 

22 

c Unuq al-Hayyah 

a Serpentis 

23 

Rds Jdthi (?) 

a Herculis 

24 

Rds al-Hawwd (?) 

a Ophiuchi 

25 

c Ayn TinnTn 

Y Draconis 

26 

| MxvrJ Wdqi c 

a Lyrae 

27 

Minqar Dajdjah 

(3 Cygni 

28 

Nasr (?) Td’ir 

a Aquilae 

29 

Dhanab al-Dulfin 

8 Delphini 

30 

Dhanab Dajdjah 

a Cygni 

31 

Fam Far as 

8 Pegasi 

32 

Dhanab al-Jadi 

5 Capricorni 

33 

SdkAdqib al-Md’ 

5 Aquarii 

34 

Mankib (?) Faras 

(3 Pegasi 

35 

Kaff KhadTb 

(3 Cassiopeiae 


Plates 

There are five plates with small rectangular notches cut at the north point. The peg 
at the corresponding place on the limb fits into these notches and holds them in place. 

Table A020-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;46 hours 


A020 - Astrolabe by Muhammad Muqim, 1034 AH (AD 1624-25) 



<P 

Longest Day 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

O 

O 

14;54 hours 

4a 

0°+90° Double Projection 


4b 

18°+30° Double 

Projection 


5a 

Plate of ecliptic 
coordinates 

5b 

Plate of horizons 


On plates 1 to 3, altitude circles are drawn for every 6° and azimuth arcs for every 
10° below the horizon. Both the sets are numbered in the usual style. There are plain 
lines for seasonal hours. On plate 1 (22° and 25°) there are dotted lines for equal hours 
as counted from the western and eastern horizons; on plates 2 and 3, the dotted lines for 
equal hours are drawn from the western horizon. On all the three plates, under the 
western horizon is written al-maghrib and under the eastern horizon al-mashriq. 

Plate 4 carries double projections on both the sides. Therefore, it ought to have 
two notches at the north and south points so that both projections could be made use of, 
but no notch was cut at the south point. 
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Figure A020.2 - Plate for latitudes 30° (above) and 18° (below) 


(photo courtesy Professor Mustafa Aktat) 

On 4a are engraved the stereographic projections for the zero latitude in the upper 
half and for 90° in the lower half. The equator and the tropic of Cancer are marked by 
dotted lines. In the upper half there are altitude circles for every 6° and azimuth lines 
for every 10°. Below the horizon are written on the west as well on the east la card lahu 
(there is no latitude). 

In the lower half also altitude circles are drawn for each 6°. These are numbered 
from 6 to 90, starting from the equator and reaching up to the north celestial pole at the 
centre of the plate. Below the equator, the altitude circles from the equator up to the 
Tropic of Capricorn are numbered as 6, 12, 18 and 23;30. Lines for seasonal hours are 
drawn and numbered from 1 to 12, starting from the western horizon and reaching up 
to the western horizon. A little above the notch is a label stating card tiscln, ‘latitude 
ninety [degrees]’. 

Plate 4b carries double projections for the latitude 30° in the upper half and for 
the latitude of 18° in the lower half, with their respective oblique horizons. In both 
projections, prime meridians are drawn as dotted circles. In both halves the altitudes 
circles are drawn for every 6° in such a way that the circles for altitudes 6° to 48° in 
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the in the upper half take a S-turn at the meridian and continue as the altitude circles in 
the lower half. The altitude circles are numbered in 6s on the eastern and western sides 
in both halves. In both projections azimuth curves are drawn for 10 degrees and 
numbered separately in the two projections. Lines for seasonal hours are drawn in both 
projections and numbered from 1 to 12, starting from the western horizon. In the upper 
half, below the eastern horizon is the label al-ard 30, ‘the latitude 30 [degrees]’. In the 
lower half also, there is a label below its eastern horizon which merely reads al- cird 18, 
‘the latitude 18’. 

Plate 5a contains a stereographic projection relative to latitude 66;30°, which is 
the complement of the total obliquity of 23;30°. Besides the projections of the equator 
and the two tropics, it also contains the projection of the ecliptic. The arcs radiating from 
the centre are the lines of the celestial longitudes at intervals of 10° or one decan. The 
circles of celestial latitudes are drawn for each 6° and numbered from 6 to 90 to the 
north of ecliptic and from 6 to 23;30 to the south of the ecliptic. The names of the zodiac 
signs are written along the ecliptic circle and below them the numerical values of each 
decan. The names of the ten signs al-Dalw, al-Hut, al-Hamal, al-Thawr, al-Jawjd’, al- 
Saratdn, al-Asad, al-Sunbulah, al-MTzdn, al-Aqrab are engraved outside the ecliptic 
circle and the remaining two names al-Qaws, al-Jadi, inside the ecliptic circle. There 
is, however, no label identifying the plate. 

On plate 5b are drawn four sets of half horizons for each 2°for latitudes from 8° 
to 66° in four sets thus: 

Table A020-3 Latitudes of the Horizons 


8 

16 

24 

32 

40 

48 

56 

64 

10 

18 

26 

34 

42 

50 

58 

66 

12 

20 

28 

36 

44 

52 

60 


14 

22 

30 

38 

46 

54 

62 



Scales of declination are marked along each radius, for both south and north, 
which are divided into 3 and 6 units and labelled 6,12, 18 and 23;30, the last value being 
the obliquity of the ecliptic. There is, however, no label engraved identifying the plate. 
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Notches should have been cut at the four points of compass so that the four sets of 
horizons can be made use of, but there is only the notch at the north point as in the rest 
of the plates. Therefore, the horizon plate is not completely functional. 



Figure A020.3 - Geographical Gazetteer (Photo courtesy Professor Mustafa Aktar, Kandilli 

Observatory) 
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Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in two 
concentric circles, providing the names ( al-bilad ), logitudes (, al-tul ) and latitudes (al- 
c ard) of 50 (35 + 15) localities. 

Table A020-4 Geographical Gazetteer 



Place Name 

L 

<P 


al-bilad 

Outer Circle 

al-tul 

al-ard 

01 

Misr 

63;20 

30;20 

02 

Madlnat Rasul 

75;20 

25;0 

03 

Makka Mubarak 

77;10 

21;40 

04 

Bayt al-Maqdis 

66;30 

31;50 

05 

Tarabulus Sham 

69;40 

34;0 

06 

Dimashq 

70;0 

33; 15 

07 

Halab 

72;10 

35;50 

08 

Qustantiniyya 

59;50 

44;0 

09 

Sattl? 

59;50 

45;0 

10 

Tabriz 

82;0 

38;0 

11 

Baghdad 

80;0 

33;25 

12 

Basra 

84;0 

30; 11 

13 

Ramhurmuz 

85;45 

31 ;0 

14 

Kazirun 

87;0 

29;15 

15 

Firuzabad 

87;30 

28;10 

16 

Shiraz 

88;0 

29;36 

17 

Yazd 

89;0 

32;0 

18 

Hamadan 

83;0 

35;10 
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Place Name 

L 

<P 

19 

Sawa 

85;0 

35;0 

20 

Qazwln 

85;0 

36;0 

21 

Isfahan 

86;40 

32;25 

22 

Kashan 

86;0 

34;0 

23 

Qum 

85;0 

34;45 

24 

Rayy 

86;20 

35;0 

25 

Sari 

88;20 

34;0 

26 

Amul 

88;20 

36; 15 

27 

Astarabad 

89;35 

36;50 

28 

Damghan 

88;55 

36;20 

29 

Nlshabur 

92;30 

36;41 

30 

Mashhad 

92;30 

37;0 

31 

Tun 

92;30 

34;30 

32 

Qa’In 

93;20 

33;40 

33 

Harah 

94;20 

34;30 

34 

Balkh 

101 ;0 

36;41 

35 

Badakhshan 

104; 24 

37; 10 


Inner Circle 



36 

Bukhara 

97;30 

39;50 

37 

Samarqand 

99;36 

39;37 

38 

Kashghar 

106;30 

44;0 

39 

Khutan 

107;0 

42;0 

40 

Kirman 

91 ;30 

30;5 

41 

Qandahar 

107;40 

33;0 
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Place Name 

L 


42 

Multan 

107;35 

29; 40 

43 

Lahawar 

109;20 

31;50 

44 

Hadrat Dihll 

114; 18 

28;4! 

45 

Akra 

114;0 

27;4! 

46 

Qannawj 

115;50 

26;35 

47 

BanarasI 

117; 20 

26;55 

48 

Burhanbur 

113;0 

20;30 

49 

Sarandib 

130;0 

10;0 

50 

Khanbayat 

109;4 

22; 20 


Back 

On the back, the rim of the two upper quadrants carries the altitude scales which 
are divided in 1° and 6° and labelled 6—90; 90—6. The rim of the lower half carries 
the cotangent scales along with the subdivisions. 

In the upper left is the trigonometric quadrant with 60 horizontal parallels where 
each sixth line is highlighted with dots. In the upper right is the solar quadrant with six 
concentric and equally spaced declination arcs. The corresponding zodiac signs are 
marked by their serial numbers along the two radii; 3 (Cancer) to 9 (Capricorn) along 
the vertical radius from the centre to the arc; and 9 (Capricorn) to 3 (Cancer) along the 
horizontal radius from the arc to the centre. It is surprising that the curves of the sun’s 
midday altitude at the two latitudes of 21° and 32° (i.e., for the two Mughal imperial 
cities of Agra and Lahore) are not plotted on this quadrant, as is usually done on the 
other astrolabes by Muqim. 

In the lower half are drawn the shadow squares, on the left for a base of 7 feet and 
on the right for a base of 12 digits. The horizontal and vertical scales on both sides are 
divided and numbered accordingly and are accompanied by the following labels: 
Vertical scale on the left: zill sullam aqdam ma c kus 
Horizontal scale on the left: z.ill sullam aqdam mustawT 
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Horizontal scale on the right: zill sullam ascibi c mustawT 
Vertical scale on the right: .zill sullam ascibi c ma c kus 

The shadow squares are enclosed in two semi-circular scales which display the 
relationship between the 12 signs of the zodiac and the 28 lunar mansions. In the outer 
semicircle are engraved the names of the 12 signs and in the inner semicircle those of 
the corresponding lunar mansions. 
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Figure A020.4 - Back of the astrolabe (photo courtesy Professor Mustafa Aktar) 
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Alidade etc 

The alidade has ornate ends and an ornate cetre piece. One half of it is engraved 
with arcs which correspond to the declination arcs in the upper right quadrant and 
labelled with the serial numbers of the zodiac signs as in the same quadrant. The other 
half is divided into 60 equal parts which correspond to the 60 parallels in the upper left 
quadrant; these divisions are numbered in groups of 6, from 6 to 60. The two sighting 
vanes are equipped with two holes each. It looks as if the vanes were broken at some 
time and were welded to the star bar later. The pin is plain with a flat broad head, which 
looks like a washer. The hole through which the wedge passes has become corroded and 
elongated. The wedge is missing. 

Inscription 

Inside the shadow squares is engraved the signature of the astrolabe maker in three 
lines upside down: 

ada c af al- ibad muhammad muqim ibn mulld c lsd 
ibn shaykh allahdad asturlabl humd[yun]l 
laliurl 

‘ [Made by] the least of the servants [of God], Muhammad Muqim, the son of Mulla 
Tsa, the son of Shaykh Allahdad of Lahore, the astrolabe maker of [Emperor] 
Humayun.’ 

The year of the manufacture is engraved on the front side of the kursl in Hijrl era 
as sanah 1034 hijrl and on the back of the kursl in the Rum! era as sanah 1935 riiml. 
Hijrl 1034 = 13 October 1624 - 1 October 1625. 

Rum! 1935 = 11 October 1623 - 10 October 1624. 

Thus these two years do not coincide at any point. Probably Muqhn used a 
convention where the RumI year commences on 1 March (in the present case, on 1 
March 1624). See also A020. 

Bibliography 

Dizer 1986, plate 7, where the astrolabe is erroneously attributed to Tsa. 
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A021 ® ASTROLABE BY MUHAMMAD MUQIM, 1034 AH (AD 1624-25) 


Diameter 114 mm 


New Delhi, Red Fort, Mumtaj Mahal Museum (Registration No. 40,420; Ace. No. 66) 


CCA 2700 =3723 274 ;Repertoire 6 



Figure A021.1 - Front of the astrolabe (photo by Dr Jean-Michel Delire) 


274 CCA 2700 lists a Lahore astrolabe dated 1034/1624 by M Muqim b Isa at DEN = Delhi National 
Museum; CCA 3723 refers to a Lahore astrolabe dated 1034/1624, with a diameter of 114 by the 
same person at DDA = Delhi, Archaeological Museum at Red Fort. The National Museum does 
not have such an astrolabe. The same astrolabe is recorded twice by mistake in the CCA. The 
Repertoire (no. 6) recognises the mistake and identifies the two as one and the same 2700 = 3723. 
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Components 

Body with kursT (d. 114, h. 137, t. 6), ring, shackle, rete (d. 102) for 35 stars, 5 
plates (d. 102). The pin and horse are missing. The components are held together now 
by a modern nut and bolt. 

Front 

A large ring with a diamond cross-section; the shackle has a trifoliate form, 
attached to the kursT by a copper pin. The kursT is pierced by 6 symmetric perforations 
so that what remains looks like a cluster of four tulips, their flared petals forming the 
profiles of the kursT, which is topped by a trifoliate finial. The surface of the kursT is 
plain and smooth without any decorations on both sides. 

The limb is graduated in 1 ° and 6° and labelled from 6 to 360. 


Rete 

The two circles are held together by the equinoctial bar with counter change at the 
centre. There is a handle at NW on the band of the Tropic of Capricorn and a well- 
defined Capricorn index at the topmost point of the ecliptic ring. The ecliptic ring is 
divided in 12 signs and labelled with their names. Each sign is further subdivided into 
units of 6° and numbered. These divisions are extended into the sloping edge of the 
ecliptic circle. There are 35 star pointers which are joined by an almost symmetric 
floriate tracery, where the motif of tulips with flared petals (which dominates the design 
of the kursT) is repeated a few times. There is also a star-like flower with six petals just 
below the zero point of Capricorn. 

Table A021-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus JanubT 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Fam al-Qaytus 

y Ceti 

4 

Sadr al-Qaytus 

re Ceti 

5 

Rds al-Ghul 

(3 Persei 

6 

TdlTMasdfat al-Nahr 

Y Eridani 
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Star Name 

Identification 

7 

c Ayn al-Thawr 

a Tauri 

8 

Al-Ayyuq 

a Aurigae 

9 

Rijl al-Jawjd’ al-Yusra 

(3 Orionis 

10 

Yad al-Jawjd’ al-Yumnd 

a Orionis 

11 

Shfrd YamanT 

a Canis Majoris 

12 

Shfrd Shdmi 

a Canis Minoris 

13 

[Tcirfcit al-Safina] 215 

p Puppis 

14 

Fard al-Shujd c 

a Hydrae 

15 

Zahr al-Dubb al-Akbar 

a Ursae Majoris 

16 

Qa' idat al-Bdtiya 

a Crateris 

17 

Zahr al-Asad 

6 Leonis 

18 

c Anaq 

| Ursae Majoris 

19 

Jandh al-Ghurab 

y Corvi 

20 

Simak al-A c zal 

a Virginis 

21 

Simak Ramih 

a Bootis 

22 

Munir [min] al-Fakkah 276 

a Coronae Borealis 

23 

c Unuq al-Hayyah 

a Serpentis 

24 

Rukbat al-Hawwd’ al- 
Yusra 

p Ophiuchi 

25 

Rds al-Jdthl 

a Herculis 

26 

Rds al-Hawwd 

a Ophiuchi 


By mistake, the astrolabist engraved the name fard al-shuja c on two successive pointers; on this 
pointer the correct name is turf at al-safina. 

Instead of the common designation nayyir al-fakkah, Muqim employs a rare designation used by 
al-Sufi; cf. Savage-Smith 1985, p. 142: ‘Al-Sufi ( Suwar , 57) also calls it al-mumr min al-fakkah.’’ 
See also Muqlm’s astrolabe of 1047/1637-8 (A023). 
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Star Name 

Identification 

27 

Al-Nasr al-Wdqi c 

a Lyrae 

28 

Minqar al-Dajajah 

|3 Cygni 

29 

Nasr Fair 

a Aquilae 

30 

Dhanab al-Dajajah 

a Cygni 

31 

Fam al-Faras 

e Pegasi 

32 

Dhanab al-Jadi 

5 Capricorni 

33 

Sdq Sdkib al-Md’ 

5 Aquarii 

34 

Surrat al-Faras 

5 Pegasi 

35 

Kaff al-Khadlb 

(3 Cassiopeiae 

Plates 

There are five plates with the following specifications. 

Table A021-2 Plates 



<P 

Longest Day 

la 

18° 

13;3 hours 

lb 

29° 

13;52 hours 

2a 

22° 

13;21 hours 

2b 

24° 

? 

3a 

27° 

13;46 hours 

3b 

32° 

14; 8 hours 

4a 

0° + 90° 

Double projection 

4b 

36° + 42° 

Double projection 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 
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<P 


Longest Day 


On plates la, lb, 2a, 3a and 3b, altitude circles are drawn for every 6°, azimuth 
circles for every 10°, lines for seasonal hours and lines for equal hours since sunrise. 

Plate 2b serving the latitude 24° (roughly the Tropic of Cancer) is unusual. It has 
altitude circles for each 6° above and below the horizon and azimuth circles for each 
10° above and below the horizon, as well as curves for each of 10° of the astrological 
houses and lines for seasonal hours. The words c ard k-d, ‘latitude 24’ are engraved in a 
small circle on the horizon. 277 

On plate 4a, there is a double projection for latitude 0° in the upper half and of 
latitude 90° in the lower half. Below the horizon on the east and west are mentioned the 
cardinal directions al-mashriq and al-maghrib respectively. There also the label Id c ard 
lahii (no latitude for this), on both sides. In the lower half is written across the meridian 
line c ard tis c un, (latitude ninety). 

On plate 4b, there is again a double projection for latitudes 36° and 42° with 
altitude circles for each 6° and azimuth arcs for every 10° above the horizon. 

The plate of horizons has half horizons serving latitudes with even numbers from 
4° to 66° in four batches: 


4 

12 

20 

28 .. 

.. 60 

6 

14 

22 

30 .. 

,. 62 

8 

16 

24 

32 .. 

.. 64 

10 

18 

26 

34 .. 

,. 66 


Declination scales are divided at 6°, 12°, 18° and 23;30°. 

Geographical Gazetteer 

The gazetteer is engraved in two circles. 


277 


Cf. Qa’im’s astrolabe of 1635 (A013); it has plate for 23;30° where the latitude circles are drawn 
both above and below the horizon; see Figure A013.4. 
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Table A021-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



01 

Qayrawan 

41 ;0 

31;40 

02 

Misr 

63;20 

30;20 

03 

Madlnat Rasul 

75;20 

25 ;0 

04 

Makka 

Mu c azzam 

76; 10 

21;40 

05 

Bayt al-Maqdis 

66;30 

31;50 

06 

Tarabulus 

Maghrib 

69;40 

34;0 

07 

Dimashq 

70;0 

33; 15 

08 

Halab 

72;10 

35;50 

09 

Maragha 

82;0 

36;20 

10 

Tabriz 

82;0 

38;0 

11 

Kufa 

79;30 

31;30 

12 

Baghdad 

80;0 

33;25 

13 

Basra 

84;0 

30; 11 

14 

Firuzabad 

87;30 

28; 10 

15 

Shiraz 

88;0 

29;36 

16 

Yazd 

89;0 

32;0 

17 

Suhraward 

83;20 

36;30 

18 

Qazwln 

85;0 

36;0 

19 

Isfahan 

86;40 

32;25 

20 

Mashhad 

92;30 

37;0 

21 

Harat 

94;20 

34;30 

22 

Marw 

97;0 

37;40 
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Place Name 

L 

<P 


23 

Balkh 

81;0 

36;41 


24 

Badakhshan 

84;24 

37;10 


25 

Bukhara 

97;30 

39;50 


26 

Samarqand 

99;36 

39;37 


27 

Khujand 

100;35 

41; 15 


28 

Kashghar 

106;30 

44;0 


29 

Khutan 

107;0 

42;0 


30 

Hunnuz 

92;0 

25 ;0 


31 

Ghazna 

Inner Circle 

104; 20 

43;35 


32 

Kabul 

104;40 

34;30 


33 

Dabll 

102;30 

25;10 


34 

Qandahar 

107;40 

33;0 


35 

Multan 

107;35 

29;40 


36 

Lahawar 

109;20 

31 ;50 


37 

Qannawj 

115;50 

26;35 


38 

BanarasI 

117;20 

26; 15 


39 

Sarandib 

130;0 

10;0 


40 

Tubbat 

110;0 

40;0 


41 

Kashmir 

108;0 

35;0 


42 

Hadrat Dihll 

114;18? 

28;39 


43 

Akra 

114;0 

26;43 


44 

Janapur 

119;6 

26;36 

Jaunpur 

45 

Ajmlr 

112;0 

26;0 
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Place Name 

L 

<P 

46 Ahmadabad 

108;40 

23; 15 


Back 

The rim of the two upper quadrants carries two altitude scales which are divided 
in 1° and 6° as in the front and labelled 6—90; 90—6. The rim of the lower half is 
inscribed with the cotangent scales. In the upper left quadrant are drawn 60 horizontal 
parallels, with each sixth highlighted with dots. The upper right quadrant is divided by 
declination arcs into 6 zones, one each for a pair of zodiac signs, which are marked 
along the two radii. Two graphs of solar meridian altitudes for the latitudes of 21° and 
32° are drawn on this quadrant, with the usual labels. 

In the lower half, there are shadow squares, on the left for a base of 7 feet and on 
the right for a base of 6/12 digits, with the usual labels. These shadow squares are 
enclosed in two semi-circles where the outer one carries the names of the 12 zodiac 
signs and the inner one those of the 28 lunar mansions. 
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Figure A021.2 - Back of the astrolabe (photo courtesy A. J. Turner) 


Alidade 

Straight bar alidade with ornate ends and ornate centre-piece graduated in both 
halves to match the divisions in the two upper quadrants. 
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Figure A021.3 - Maker’s signature on the back (photo courtesy A. J. Turner) 


Inscription 

Inside the shadow squares is inscribed the signature of the maker in three lines: 
sanah 20 julus jahangm sanah 1034 
bi-yad ad c af al- c ibad muhammad muqim ibn mulld c isa 
ibn shaykh cillahdad cisturlabi IdhurT humayum 

‘[In] the regnal year 20 of [the Emperor] Jahangir, in the year 1034 [Hijrl] 
[this astrolabe was made] by the hand of the weakest servant [of God], 
Muhammad Muqim, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, 
the astrolabe maker to [the Emperor] Humayun. ’ 

Hijrl 1034 = 13 October 1624 - 1 October 1625. The 20th regnal year of Jahangir 
commences approximately on 9 March 1625. Therefore, the astrolabe was completed 
between 9 March and 1 October 1625. 

Bibliography 

Behari & Govind 1980, p. 101, no. 7. 

Sen 1990. 
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A022 ASTROLABE BY MUHAMMAD MUQIM, 1034 AH (AD 1624-25) 
Diameter 84 mm 

Samarkand, The Samarkand Museum of History and Art of Uzbek People (#131, 
A.172.2) 

Repertoire 7 

The Repertoire cites the following inscription: 

ad'af al-' ibad muhammad muqTm ibn mulld c Tsd ibn shaykh allahdad 
asturlabT humayum lahurl sanah 1034 hijn sanah 1935 ruml 
‘ [Made by] the weakest of the servants [of God], Muhammad Muqlm, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, [in] the year 1034 of Hijra, [in] the year 1935 of the 
Rum! era.’ 

Hijrl 1034 = 13 October 1624 - 1 October 1625 

Rum! 1935 = 11 October 1623 - 10 October 1624 

Thus these two years do not coincide at any point. Probably MuqTm used a 
convention where the Rum! year commences on 1 March (in the present case, on 1 
March 1624). See also A018. 

No other information is available. A letter addressed to the Samarkand Museum 
of History and Art of Uzbek People came back undelivered. 
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A023® ASTROLABE BY MUHAMMAD MUQlM, 1047 AH (AD 1637-38) 

Diameter 94.5 mm 
PLU, ex. PC, Brussels 
CCA 2061; Repertoire 8 



Figure A023.1 - Front of the astrolabe (photo courtesy A. J. Turner) 
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Components 

Body with kursT (d. 94.5, h. 121.5, t. 6), shackle and ring, rete for 27 stars, 5 plates, 
alidade, pin and horse. The alidade is uninscribed and is a replacement. 

Front 

The ring and shackle have diamond cross-section. The kursi is worked a jour with 
lobed profiles and a trifoliate finial. The limb is graduated in 1 ° and 6° and the groups 
of 6° are numbered clockwise from 6 to 90, separately for each quadrant. 

Rete 

The Capricorn ring and the ecliptic ring are held together by the equinoctial bar 
with three counter changes and by the solstitial bar which is interrupted twice by 
inverted arch-like forms. There are 27 star pointers. 

Plates 

There are five plates, four of which serve eight different latitudes between 22° to 
40°. On these four plates, altitude circles are drawn for every 6°; azimuth arcs are drawn 
sometimes below, sometimes above and other times both above and below the horizon. 
There are lines for seasonal hours on all four plates, some have lines for equal hours 
since sunrise while others have also lines for equal hours before sunrise. The duration 
of the longest day is erratic as in a few other astrolabes. 

Table A023-1 Plates 

cp Longest Day 


la 

22° 

13;21 hours 

lb 

25° 

13 hours! 

2a 

27° 

13; 13 hours! 

2b 

30° 

13;58 hours 

3a 

32° 

14; 8 hours 

3b 

36° 

14;32 hours 
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<P 

Longest Day 

4a 

40° 

14 hours! 

4b 

0° + 18° 

double projection 

5a 

Plate of ecliptic 

coordinates 


5b 

Plate of horizons 



Geographical Gazetteer 

The gazetteer provides, in three circles, the longitude, names and latutudes of 65 
localities, in this order. 
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Figure A023.2 - Geographical gazetteer (photo by S. R. Sarma) 
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Figure A023.3 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The two upper quadrants carry the same scales on the rim as in the front, and 
labelled 6-90; 90-6. The two lower quadrants have cotangent scales on the rim. 
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The upper left quadrant carries a cosine graph with 30 horizontal parallels, each 
third of which is highlighted. In the upper right quadrant are drawn 5 declination arcs; 
on the vertical and horizontal diameters are marked the corresponding signs of the 
zodiac with the serial numbers. On these are plotted two sigmoid curves for the latitudes 
21° (Agra) and 32° (Lahore); the labels read khatt nisf al-nahdr bi-ard 27 and khatt nisf 
al-nahdr bi- ard 27 respectively. 

In the lower half are shadow squares, on the left for a base of 12, on the right for 
a base of 7. The vertical and horizontal scales are divided and labelled accordingly. 
Inside these squares, there is a semicircular table with the names of the 12 zodiac signs 
and those of the corresponding 28 lunar mansions. 

Inscription 

With in the semi-circular table is engraved the signature of the maker: 
san c at muhammad muqim ibn c Tsd ibn 
allahdad asturldbl humdyuni 
lahuri 

‘The work of Muhammad Muqim, son of Tsa, son of Allahadad of Lahore, 
the astrolabe maker to [the Emperor] Humayun. ’ 

Below the shadow squares is the date: ft sanah 1047 (in the year 1047) which 
corresponds to AD 1637-38. 

Provenance 

Exhibited in 1984 in Brussels; then in it was in a private collection. Came up for 
auction at Sotheby’s on 12.7.91. In 1996 it was in a private collection at Brussels when 
I saw it. Again it came up for auction at Christie’s on 17 May 2007. 

Bibliography 
Anon 1984. 

Christie’s catalogue of 17 May 2007, lot 88. 
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A024 ASTROLABE BY MUHAMMAD MUQlM, 1047 AH (AD 1637-38) 278 


Diameter 256 mm 


Islamabad, Islamabad Museum (# ID 186) 


CCA 2704; Repertoire 9 



Figure A024.1 - Front of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 


278 


This entry is an abridged version of Abbasi & Sarma 2014. 
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Components 

Body with kursT (d. 256, h. 375), rete (d. 240) for 46 stars, 5 plates, washer, alidade, 
and horse; the alidade is a replacement. 


Front 

With its delicate fretwork, the kursT is one of the most exquisitely crafted kursTs to 
be found in Lahore astrolabes. The two profiles are made up of ogees at the base and 
top with a lobe in between. The finial has the shape of a trefoil, so also the shackle. The 
ring is plain. On a cartouche in the middle of the kursT is engraved the following in 
Persian: az ghafur maghfirat umid ddram (I hope to be forgiven by the Forgiver). The 
limb carries a degree scale which is divided in 1° and 5° and labelled from 5 to 360. 


Figure A024.2 - Rete of the Astrolabe (photo by Mubashir Ul-Haq Abbasi) 


Rete 


In the rete, the broad ring of the ecliptic is joined to the Tropic of Capricorn by the 
equinoctial bar, which has counter changes at its two intersections with the ecliptic ring. 
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The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their names. 
Each sign is subdivided into group of 5° and numbered accordingly. These units of 5° 
degrees are divided into single degrees on the sloping edge of the ecliptic ring. There 
are 46 star pointers which are joined by a nearly symmetric tracery. There is a small 
knob to the right of the north point for rotating the rete. The 46 star pointers represent 
the following stars. 

Table A024-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus al- 
Janubi 

|3 Ceti 

02 

Batn al-Hut 

(3 Andromedae 

03 

Rijl al-Musalsala 

y Andromedae 

04 

Fam al-Qaytus 

Y Ceti 

05 

Sadr al-Qaytus 

n Ceti 

06 

Kaff al-Jadhma ’ 

a Ceti 

07 

Rds al-Ghiil 

(3 Persei 

08 

ThanTMasdfat al-Nahr 

0 Eridani 

09 

Dabardn 

a Tauri 

10 

Al-Ayyuq 

a Aurigae 

11 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

12 

Yad al-Jawzd’ al-Yusrd 

Y Orionis 

13 

Yadal-Jawzd’ al-Yumnd 

a Orionis 

14 

Rijl al-Jawzd’ al-Yumnd 

k Orionis 

15 

Shfrd Yamdm 

a Canis Majoris 

16 

Shfrd ShdmT 

a Canis Minoris 

17 

Mankhar al-Shuj c a 

o Hydrae 

18 

Rds al-Asad 

e Leonis 
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Star Name 

Identification 

19 

Qalb al-Asad 

a Leonis 

20 

Zahr al-Dubb al-Akbar 

a Ursae Majoris 

21 

Fard al-Shujd c 

a Hydrae 

22 

Zahr al-Asad 

6 Leonis 

23 

Qa' idat al-Bdtiya 

a Crateris 

24 

Sarfa 

(3 Leonis 

25 

c Andq 

<; Ursae Majoris 

26 

Janah al Ghurab 

y Corvi 

27 

Simdk al-A c zal 

a Virginis 

28 

Simak al-Ramih 

a Bootis 

29 

c Unuq al-Hayyah 

a Serpentis 

30 

Kiffa ShamdlT 

(3 Librae 

31 

Rds al-Jdthi 

a Herculis 

32 

Rukbat al-Hawwa ’ al- 
Yusrd 

t, Ophiuchi 

33 

Rds al-Hawwa 

a Ophiuchi 

34 

Yad al-Hawwa al-Yumnd 
al-Muqaddam 

6 Ophiuchi 

35 

Nasr al-Wdqi c 

a Lyrae 

36 

Minqdr al-Dajaja 

(3 Cygni 

37 

Nasr al-Td’ir 

a Aquilae 

38 

Dhanab al-Dajaja 

a Cygni 

39 

Dhanab al-Dulfln 

8 Delphini 

40 

Fam al-Faras 

8 Pegasi 

41 

Dhanab al-Jadi 

6 Capricorni 
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Star Name 

42 

Sdq Sakib al-Md’ al-Janubi 

43 

Dhanab al-Qaytus ShamdlT 

44 

Mankib al-Faras 

45 

Sirrat al-Faras 

46 

Kaff al-Khadtb 


Identification 

5 Aquarii 
i Ceti 
(3 Pegasi 

5 Pegasi / a Andromedae 
(3 Cassiopeiae 


Plates 

There are five plates with the following specifications. The durations given for the 
longest day are often erratic. 

Table A024-2 Plates 



<P 

Longest Day 

la 

20° 

13 hours 

lb 

36° 

14 hours ! 

2a 

25° 

13;25 hours 

2b 

30° 

13; 18 hours ! 

3a 

27° 

13;46 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14; 16 hours 

4b 

42° 

15;2 hours 

5a 

Plate of ecliptic 
coordinates 


5b 

Plate of horizons 



On the plates 1-4, altitude circles are drawn for every degree, with each fifth circle 
dotted. Azimuth arcs drawn below the horizon at intervals of 5° on all plates with the 
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exception of 4b for the latitude 42°, where these are drawn above the horizon at the same 
intervals. In the lower half of the plates are drawn plain lines for seasonal hours and 
dotted lines for equal hours. On some plates, lines for equal hours are drawn from the 
western horizon and on some others both from the eastern and western horizons. 

On the plate of ecliptic coordinates, latitude circles are drawn for each degree and 
alternate circles are numbered. The azimuth or longitude circles are drawn for every 5 
degrees and numbered separately in each sign. Along the ecliptic circle the names of the 
zodiac signs are inscribed in long strokes anti-clockwise. However, the name of the plate 
mizdn al- c ankabut is not engraved. 

On the plate of horizons are drawn half horizons for each degree of latitude from 
4 to 65 degrees. Declination scales are engraved along the diameters. The scales are 
numbered in units of 5 up to 23;30 which is the obliquity. Here also the name of the 
plate safihct dfdqiyya is not written. 
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Figure A024.3 - Geographical Gazetteer (photo by Mubashir Ul-Haq Abbasi) 


Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer containing 
the names of the following 120 localities with their longitudes and latitudes in four 
circles, in a spiral formation. The localities are arranged according to climates with 
appropriate headings engraved between the circular rows. 279 


279 


In his astrolabe of 1667 (A087), Muqim’s nephew Diya’ al-Din engraves exactly the same 
gazetteer, but with an addition of four place names at the end. 
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Table A024-3 Geographical Gazetteer 



Place Name 

(al-bilad) 

L 

(al-tiil) 

(,al-ard ) 

First Circle 

[-1] az khatt istiwd td iqlim ciwwal (from the Equator to the First 

Climate) 

01 Sahil Bahr 

11 ;00 

0;0 

02 

Awqiyanus 

Jazlra Qanbala 

21;0 

3;0 

03 

Jamkut 

177;0 

5;0 

04 

Shila 

180;0 

5;0 

05 

Kuku 

54;10 

10;0 

06 

c Adan 

76;0 

11 ;00 

[1] iql 

Tm awwal (the First 

Climate) 


07 

Jabal 

75;0 

13;30 

08 

Dammar 

77; 15 

13;30 

09 

Bajja az Barbar 

10;5 

14;0 

10 

Zabayd 

74;20 

14; 10 

11 

Sana c an dar Mulk 

77;0 

14;30 

12 

Yaman 

Janad 

75;30 

14;30 

13 

Sawmnat 

107;0 

17;0 

14 

Zatun 

114;0 

17; 15 

15 

Panjapur 

105;30 

17;20 

16 

Burhanpur 

108;0 

20;30 

17 

Dawlatabad 

111 ;0 

20;30 


[II] iqlim duyum (the Second Climate) 
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Place Name 

(al-bilad) 

L 

6 al-tul) 

T 

(al-ard) 

18 

Jadda 

76;0 

21;0 

19 

Ta c if 

77;30 

21;20 

20 

Makka Mubarak 

77; 10 

21;40 

21 

Kanbayat 

109;20 

22;20 

22 

Khaybar 

75;20 

24;20 

23 

Madlnaat Tayyiba 

75;20 

25;00 

24 

Hurmuz 

92;0 

25;00 

25 

AjmTr 

110;5 

26;0 

26 

Kawaliyar 

114;0 

26;29 

27 

Lakhnawtl 

114; 18 

26;30 

28 

Qannawj 

105;50 

26;35 

29 

Jawnpur 

119;6 

26;26 

30 

Akbarabad dar al- 
Khilafat 

115;0 

26;43 

31 

Kubamau 

116;38 

26;45 

32 

Manikpur Garh 

115;10 

26;49 

33 

Awadh 

118;6 

27;22 

34 

Bada’un 

115;14 

27;40 

[III] it 

jlim siwum (the Third Climate) 


35 

Bakar 

105;0 

27;40 

36 

Kulkandah 

114;20 

28;4 

37 

Kul [wa] Jalall 

114; 19 

28;4 

38 

Flruzabad 

87;30 

28; 10 

39 

Sultankut 

115;0 

28;30 
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Place Name 

L 

T 


(al-bilad) 

(al-tiil) 

(< al-ard ) 

40 

Dihll dar al-Mulk 
al-Hind 

103; 35 

28;39 

41 

Baran 

114;0 

28;48 

42 

Panlpat 

113;20 

28;52 

43 

Shiraz 

88;0 

29;36 

44 

Multan 

107;35 

29; 40 

45 

HansI 

112;25 

29;45 

46 

Basra 

84;0 

30;0 

47 

Kirman 

91;30 

30;5 


Second Circle 



1 

[III] tatimma iqlmi siwum 

(continuation of the Third Climate) 

48 

Tanlsar 

112;38 

30; 10 

49 

Iskandariyya 

61 ;54 

30; 18 

50 

Misr 

63;20 

30;20 

51 

Sunam 

112;25 

30;30 

52 

Parshur 

85;55 

31;0 

53 

Kufa 

79;30 

31;30 

54 

Bayt al-Maqdis 

66;30 

31;50 

55 

Lahur dar al- 
Saltanat 

109;20 

31;50 

56 

Yazd 

89;0 

32;0 

57 

Isfahan 

87;40 

32;25 

58 

Farmal 

104;35 

32;55 

59 

Qandahar 

107;40 

33;0 
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Place Name 

( al-bilad ) 

L 

0 al-tul) 

T 

(al-ard) 

60 

Sialkut 

109;0 

33;0 

61 

Mada’In 

72;0 

33; 15 

62 

Dimashq 

70;0 

33; 15 

63 

Maymand 

101 ;55 

33;20 

64 

Baghdad 

82;0 

33;25 

[IV] iqlim chaharum 



65 

Tarabulus 

69;40 

34;0 

66 

c Ana 

76;0 

34;0 

67 

Kashan 

86;0 

34;0 

68 

Mawsil 

77;0 

34;30 

69 

Tun 

92;30 

34;30 

70 

Harat 

94;30 

34;30 

71 

Kabul 

104;40 

34;30 

72 

Qumm 

85;40 

34;45 

73 

Rayy 

86;20 

35;0 

74 

Sawah 

85;0 

35;0 

75 

Kashmir 

108;0 

35;0 

76 

Hamadan 

83;0 

35;10 

77 

Halab 

72;10 

35;50 

78 

Mashhad 

92;30 

36;0 

79 

Suhraward 

88;20 

36;0 

80 

Sabzawar 

91;30 

36;5 

81 

Bastam 

89;30 

36;10 
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Place Name 

(< al-bilad ) 

L 

(< al-tiil ) 

T 

(al-ard) 

82 

Balkh 

101 ;0 

36; 11 


Third Circle 



(IV) tatimma iqhm chaharum (continuation of the Fourth Climate) 

83 

Taliqan 

85;45 

36; 10 

84 

Abhar 

84;30 

36;45 

85 

Astarabad 

89;35 

36;50 

86 

Qazwln 

85;0 

35;55 

87 

Badakhshan 

84;24 

37; 10 

88 

Maragha 

82;0 

37; 20 

89 

Sarakhs 

94;30 

37;30 

90 

Marw 

97;0 

37;40 

91 

Tabriz 

82;0 

38;0 

92 

Ardabil 

80;30 

38;0 

93 

Nawshahr 

78;20 

38; 10 

94 

Nakhjawan 

8; 15 

38;40 

[V] iq 

lim panjum 



95 

Bakuya 

84;30 

39;30 

96 

Samarqand 

99; 16 

39;37 

97 

Bukhara 

97;30 

39;50 

98 

Tubbat 

110;0 

40;0 

99 

Barda c a 

83;0 

40;30 

100 

ShamakhI 

84;30 

40;50 

101 

Quniya 

66;30 

41;0 
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Place Name 

(al-bilad) 

L 

(al-tul) 

<P 

( al-ard) 

102 

Khujand 

105;35 

41 ;55 

103 

Khutan 

107;0 

42;0 

104 

Kashan 

81 ;35 

42;0 

105 

Farghana 

102;0 

42;20 


Fourth Circle 



i 

[VI] iqlmi shashum (the Sixth Circle) 


106 

Kashghar 

106;30 

44;0 

107 

Bandaqiya 

92;0 

44;0 

108 

Shaikh 

100;30 

44;0 

109 

Taraz 

99;50 

44;31 

110 

Blsh Baligh 

110;0 

45;50 

111 

Qaraqurum 

115;0 

46;0 

112 

Khan Baligh 

124;0 

46;0 

113 

Harqala 

67;20 

46;30 

[VII] - 

iqlim haftum (the Seventh Climate) 


114 

Araq 

100;0 

48;0 

115 

Bulghar 

90;0 

49;30 

116 

Aqcha Kirman 

62;0 

50;0 

117 

Qirqir 

65;30 

50;0 

[vii+; 

] khciriz az iqhm haftum (beyond the Seventh Climate) 

118 

Marl Kirman 

65;45 

50;40 

119 

Jaza’ir Rudjard 

68;50 

62;0 

120 

Sudaq 

65;5 

51 ;0 
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Back 

On the back, the rim of the upper half carries two altitude scales divided in 1 ° and 
5° and numbered as 5—90; 90—5. The upper left quadrant contains the sine-cosine 
graph with 60 horizontal and 60 vertical parallel lines, where every fifth line is 
highlighted with dots. 

In upper right quadrant are drawn 60 declination circles, one for every 3° of solar 
longitude; the names of the related zodiac signs are written along the two radii. Each 
sign is divided into ten parts of 3 degrees each and every alternate division is numbered. 

In this quadrant two sigmoid curves for the midday altitude of the sun are drawn 
for the latitudes of 27° and 32° with the labels khatt nisf al-nahar bi- c ard 27 and khatt 
nisf al-nahar bi-ard 32. 
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In the lower half are drawn the shadow squares, on the left for a base of 12 and on 
the right for a base of 7. The vertical and horizontal scales are divided and numbered 
accordingly. On the two lower corners there is a label each reading zill sullam, ‘the scale 
of shadows’. The 4 scales are accompanied by the following labels: 
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Vertical scale on the left: zill asabi' ma'kus 
Horizontal scale on the left: zill asabf mustawT 
Horizontal scale on the right: zill aqdam mustawT 
Vertical scale on the right: zill aqdam ma c kus. 

With in the shadow squares, there are five semi-circular rows. In the first or the 
outermost row are the names of the 12 signs of the zodiac; in the next row are the names 
of the 28 corresponding lunar mansions. Again rows 1, 3, 4, 5 form a table of trigons or 
triplicities with their regents. In other astrolabes, the regents of the day and the regents 
of the night are shown separately. Here they are in the same column; the first and the 
third row show the sign and the day regent, while the next two rows mention the sign 
and the night regent. Thus Aries has the sun as the regent in the daytime and Jupiter as 
the regent at night. The table is reproduced below, omitting row 2 with the names of the 
lunar mansions. 

Table A024-4 Triplicities 


Aries 

Taurus 

Gemini 


Cancer 

Leo 

Virgo 

Sun 

Jupiter 

Saturn 


Venus 

Moon 

Mars 

Aries 

Leo 

Sagittarius 


Taurus 

Virgo 

Capricorn 

Jupiter 

Sun 

Saturn 


Moon 

Venus 

Mars 

Fiery ( nari ) 


Earthy ( tarabi) 

Libra 

Scorpio 

Sagittarius 


Capricorn 

Aquarius 

Pisces 

Saturn 

Mercury 

Jupiter 


Venus 

Mercury 

Moon 

Gemini 

Libra 

Aquarius 


Cancer 

Scorpio 

Pisces 

Mercury 

Saturn 

Jupiter 


Mars 

Venus 

Moon 

Airy (hawa ’T) 


Watery ( ma’i ) 


Inside these semi-circular tables, immediately below the horizontal diameter, is a 
table consisting of 3 columns and 8 rows, with the title mubadTaqalim sab c a (beginnings 
of the seven climates). Strangely, the last row is engraved outside the table as an 
afterthought. 
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Table A024-5 Climates 


Climates Latitudes Hours 

(aqalim) ( c arud ) ( sa c at ) 


First ( awwal ) 

Second ( thani) 

Third ( thdlith ) 

Fourth ( rabi c ) 

Fifth ( khamis ) 

Sixth ( sadis ) 

Seventh ( scibi c ) 

End (intihci) [of the 
seventh climate] 


12;48 

12;45 

20;31 

13; 15 

27;34 

13;45 

33;43 

14; 15 

39; 1 

14;45 

43;30 

15; 15 

47;38 

15;45 

50;31 

16; 15 


On the rim of the lower half are two cotangent scales, on the left in digits and on 
the right in feet, corresponding to the shadow scales. The unequal divisions in these 
scales have numbers written from the centre to either side as 5, 10, 15, and so on up to 
90. 

Below the cotangent scales there are two astrological tables engraved in five 
concentric semi-circular rows. The first three rows constitute the table of limits ( hudud ). 
The second row, together with the fourth and fifth rows, forms the table of decans 
( wujuh ) and their regents. 

Alidade 

The alidade is plain and without any scale. It is clearly a late replacement. But the 
washer, pin and the horse are original. The mane of the horse, the head and the eyes are 
nicely engraved. 

Inscription 

Below the shadow squares, there is an inscription engraved along the inner 
boundary of the semi-circular table: 
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sarfat ada c f al-ibad muhammad muqim ibn c Tsd ibn allahdad asturlabl 
humayum labor!fi san 1047 hijrl 

‘Made by the weakest of the creatures [of God] Muhammad Muqim, son of 
Tsa, son of Allahdad of Lahore, the astrolabe maker of [the Emperor] 
Humayun, in the year 1047 Hijrl.’ 

On either side of the shadow squares are engraved two other dates ‘in 1007 year 
YazdegirdI’ and ‘in 1949 year Ruml’. The YazdegirdI year 1007 is from 18 October 
1637 to 17 October 1638. The Rum! (i.e. Syro-Macedonian era) year 1949 is from 11 
October 1637 to 10 October 1638. The Hijrl year 1047 is from 27 May 1637 to 14 May 
1638. Therefore, this astrolabe was completed sometime between 18 October 1637 and 
27 May 1638. 
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A025® ASTROLABE BY MUHAMMAD MUQlM, 1047 AH (AD 1637-38) 


Diameter 205 mm 


New Delhi, Red Fort, Mumtaj Mahal Museum (Reg. No. 40.421, Acc. No. 65.) 


CCA 3721; Repertoire 10 



Figure A025.1 - Front of the astrolabe (photo courtesy A. J. Turner) 
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Components 

Body with kursT (d. 205, h. 254, t. 9), rete (d. 189) for 44 stars, 5 plates (d. 189), 
alidade (187 x 14). The finial of the kursi is broken off and the ring and the shackle are 
lost. In the absence of the finial, the exact height cannot be determined. 

Front 

The kursi is elegantly reticulated; its profiles are made up of the flared petals of 
two tulips on each side; between these two, there is a third tulip placed in the reverse 
direction. 

The limb is divided in 1° and 5° and labelled from 5 to 360. 


Rete 

The two rings of Capricorn and ecliptic are held together by the equinoctial bar 
with two counter changes at its two intersections with the ecliptic circle. The ecliptic 
circle is divided in 12 signs of zodiac and labelled with their names. Each sign is 
subdivided into units of 6° and numbered accordingly. Each of these is further 
subdivided into units of 2° and marked on the sloping edge of the ecliptic circle. 

The star pointers are joined by a floriated tracery where the motif of tulips with 
flared petals reoccurs. There are about 44 star pointers. 280 

There is a handle to the left of the north point on the Capricorn ring. 


Table A025-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab Qaytus 
J[anubi] 

|3 Ceti 

02 

Batn Hut 

(3 Andromedae 

03 

Rijl Musalsalah 

y Andromedae 

04 

Fam Qaytus 

Y Ceti 

05 

Sadr Qaytus 

n Ceti 


280 


A selection of the star list is given in Sen 1990, p. 122. 
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Star Name 

Identification 

06 

Ghul 

(3 Persei 

07 

Kaff Jcidhma ’ 

a Ceti 

08 

Tali Masdfat al- 
Nahr 

y Eridani 

09 

Dabardn 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl Jawja’ Yusra 

(3 Orionis 

12 

Yad Yusra 

y Orionis 

13 

Yad Yumna 

a Orionis 

14 

Rijl Yumna 

k Orionis 

15 

c Abur 2U 

a Canis Majoris 

16 

Ghumaysci ’ 282 

a Canis Minoris 

17 

Fard Shuja c 

a Hydrae 

18 

Rds Asad 

g Leonis 

19 

ZahrDubb Akbar 

a Ursae Majoris 

20 

Qa' idat Bdtiya 

a Crateris 

21 

Zahr Asad 

6 Leonis 

22 

Sarfa 

(3 Leonis 

24 

Jandh Ghurdb 

y Corvi 

25 

Simdk A c zal 

a Virginis 

23 

c Anaq 

| Ursae Majoris 


The engraving reads c anur, but it must be an error for 'abiir, another Arabic designation for Sirius; 
cf. Kunitzsch 1959, p. 73: ‘Etymon arab. al- c abur, Beiwort des Namens des Sirius: as-si c ra al- 
c abur“ S., der (die Milchstrasse) iiberquert hat)...’ 

Another Arabic name for Procyon; cf. Kunitzsch 1959, p. 74: ‘Auf orientalistischen Instrumenten 
ebenso wie in Europa auch nur kurz al-gumaysd ’ genannt;... ’ 
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Star Name 

Identification 

26 

Sirnak Ramih 

a Bootis 

27 

Kiffa ShamdlT 

(3 Librae 

28 

Munir [min] 

Fakkah 283 

a Coronae Borealis 

29 

c Unuq Hayyah 

a Serpentis 

30 

Rukbat al-Hawwd 
al-Yusrd 

p Ophiuchi 

31 

Jdthi 

a Herculis 

32 

Rds Hawwd 

a Ophiuchi 

33 

Waqi c 

a Lyrae 

34 

Minqdr Dajdjah 

(3 Cygni 

35 

Td’ir 

a Aquilae 

36 

Dulfin 

8 Delphini 

37 

Ridf 

a Cygni 

38 

Dhanab al-Jadi 

6 Capricorni 

39 

Fam Far as 

8 Pegasi 

40 

Sdq Sdkib al-Md’ 

6 Aquarii 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Dhanab al-Qaytus 
Sh[ amdlT] 

i Ceti 

43 

Surrat al-Faras 284 

6 Pegasi 

44 

Khadlb 

(3 Cassiopeiae 


Instead of the common designation nayyir al-fakkah, the astrolabist employs a designation used by 
al-SufT; cf. Savage-Smith 1985, p. 142: ‘Al-SufT ( Suwar , 57) also calls it al-mumr min al-fakkah .’ 

The two designations Surrat al-Faras (b Peg, no. 43 here) and Rijl Musalsala (y And, no. 3 here) 
pertain to one and the same star, but here two stars are shown separately; cf. Savage-Smith 1985, 
pp. 158, 160. 
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Star Name Identification 


Plates 


There are 5 plates with following specifications: 
Table A025-2 Plates 



<P 

Longest Day 

la 

21° 

13;21 hours 

lb 

24 

13;22 hours 

2a 

27° 

13;46 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

O 

O 

14;52 hours 

4a 

0° +90° 


4b 

36° + 42° 


5a 

Plate of ecliptic coordinates 


5a 

Plate of horizons 



On plates 1-4, altitude circles are drawn for every 2° and every fifth is 
highlighted with dots; azimuth circles are drawn for every 10° below the horizon, 
occasionally also above or both above and below the horizon. There are lines for 
seasonal hours and lines drawn from the western horizon for equal hours; sometimes 
these lines for equal hours are drawn from the western horizon and also from the 
eastern horizon up to the meridian. East and west points on the horizon are labelled 
with al-mashriq and al-maghrib. 

Geographical Gazetteer 

There is a gazetteer arranged in spiral form in four annular circles (48 + 36 + 24 
+ 12 -4) =116 localities. 
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Back 

The rim of the two upper quadrants carries the altitude scales, which are divided 
in 1 ° and 5° and labelled 5—90; 90—5. The rim of the lower half bears the cotangent 
scale. 

The The trigonometric quadrant in the upper left is engraved with 60 horizontal 
and 60 vertical parallels, where each fifth line is highlighted with dots. In the upper right 
quadrant are 30 declination arcs for each 6° of solar longitude; along the two radii are 
marked the names of the signs and their divisions. On this quadrant are drawn two solar 
meridian altitude graphs for the latitudes of 27° and 32° with the labels kliatt nisf al- 
nahdr bi- C cird 27 and khatt nisf al-nahdr hi- c ard 32. 

In the lower half are drawn the shadow squares, on the left for the base of 12 digits 
and on the right for the base of 7 feet. The vertical and horizontal scales related to the 
shadow squares are divided and numbered accordingly and carry the following labels. 
Vertical scale on the left: zill asdbi c mcfkus (reverse shadow in digits) 

Horizontal scale on the left: zill asabf mustawT (direct shadow in digits) 

Horizontal scale on the right: zill ciqdam mustawT (direct show in feet) 

Vertical scale on the right: zill aqdam mcfkus (reverse shadow in feet) 

In the two inner corners of the squares is written zill sullam (scale of shadows) 

Inside the shadow squares, there are six semi-circular rows. In the first two are 
engraved the names of the lunar mansions and the names of the corresponding signs 
respectively. The next two rows contain the table of limits ( hudud ) and the last two rows 
the decans and their regents (wujuh). 
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Figure A025.2 - Back of the astrolabe (photo courtesy A. J. Turner) 


Alidade 

Straight bar alidade with ornate ends (crab-claw variety) and ornate centre-piece; 
it bears a zodiacal scale on one side and a sexagesimal scale and universal hour scale on 
the other. 
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Figure A025.3 - Signature of the astrolabe maker (photo by S. R. Sarma) 

Inscription 

In the space between the shadow squares and the semi-circular tables, in the 
right hand side corner, is engraved the signature of the maker in three lines, as 
follows: 

sarfat muhammad muqim ibn c isa 
ibn cillahdad asturldbl 
humayum Idhuri 

and a fourth line is engraved below the shadow squares, on the meridian line just 
above the cotangent scale: 

ft sanah 1047 hijrl 

‘The work of Muhammad Muqim, son of Tsa, 
son of Allahdad of Lahore, the astrolabe maker to 
[the Emperor] Humayun, 
in the year 1047 of Hijra.’ 

Bibliography 

Behari & Govind 1980, p. 101-2, no. 8. 

Sen 1990, p. 122: a selection of the stars. 
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A026® ZOOMORPHIC ASTROLABE BY MUHAMMAD MUQIM, 1047 AH 
(AD 1637) 


Diameter 258 mm 

Hyderabad, Salar Jung Museum (#114/l/xxxv) 
CCA-nil 



Figure A026.1 - Front of the astrolabe (photo by S. R. Sarma) 





A026 - Zoomorphic Astrolabe by Muhammad Muqim, 1047 AH (AD 1637) 


395 


This astrolabe is a fabulous creation by Muhammad Muqim. It may be recalled 
Allahdad, the patriarch of the Lahore family, incorporated finely crafted zoomorphic 
images of the two stars Vega and Altair in the rete of his undated astrolabe (A002). In 
the present fabulous astrolabe, his grandson Muqim playfully gave zoomorphic and 
anthropomorphic shapes to 29 star pointers in the rete. 285 Playful also is the arrangement 
of the geographical gazetteer which begins in the inner circle and continues up to the 
outer circle. 

Components 

Body with kursT (d. 258, h. 327, t. 12), shackle and ring, rete (d. 238) for 45 stars, 
4 plates (d. 238). One of the plates is completely blank on both sides and is a 
replacement. The alidade with a sighting tube, bolt and nut are also replacements. 

Front 

The astrolabe is suspended by a large ring with a diamond-shaped cross section. 
To this is attached a small shackle; its upper part also has diamond-shaped cross-section, 
and the lower part is riveted to the top of the kursT. 

The kursT is high and is intricately pierced with several interlinking triangles and 
vines. The kursT terminates in a trefoil design. Both sides of the surface of the fretwork 
of the kursT display leaves and tendrils in shallow engraving with a slightly different 
colouration, which was achieved by closely drawn crisscross lines. 286 

The scale on the limb is divided in 1 ° and in 5° and numbered in 5s from 5 to 360 
clockwise from the south point. 

Rete 

The two rings of the Tropic of Capricorn and the ecliptic are held together by the 
equinoctial bar which is counter-changed at the two equinoxes. The upper edge of the 
middle segment of the bar represents the equinoctial colure. The ecliptic circle is divided 


He made a still grander version but neglected to add his signature in that astrolabe (see A051 
below); his son Jamal al-Dln also produced a zoomorphic astrolabe in 1666 (A121). On 
zoomorphic astrolabes, see Gingerich 1987a. 

Such surface ornamentation can be seen also in the kursT of the astrolabe Muqim made in 1643 
(A030) which will be described below; cf. Gunther 1932, vol. I, PI. XLVII, p. 199. 
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Star Name 


Identification 


into the 12 signs and labelled with their names. Each sign is further subdivided into 
groups of 5° and in single degrees. Like the other productions of Muqim, this rete too 
exhibits an intricate floral pattern, with circular loops of vines, tendrils, leaves, buds and 
flowers. 

More important still is the fact that of the 45 star pointers as many as 29 pointers 
display the zoomorphic or anthropomorphic shapes of the respective constellations as 
conceived in the Hellenistic or Bedouin traditions. Here Muqim cut the outline of the 
desired shape as a silhouette and engraved on it the appropriate lines for the eyes, mouth 
and so on. 


Figure A026.2 - Zoomorphic Rete (photo by S. R. Sarma) 

Table A026-1 Stars on the Rete 


1 


Dhanab cil-Qciytus 
J[anubl] 


|3 Ceti 
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Star Name 

Identification 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

Y Ceti 

5 

Sadr al-Qaytus 

Jt Ceti 

6 

Ghul 

(3 Persei 

7 

Tali Masdfat al-Nahar 

Y Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl Yusrd 

(3 Orionis 

11 

Yad Yusrd 

Y Orionis 

12 

Yad Yumna 

a Orionis 

13 

Rijl Yumna 

k Orionis 

14 

Shfrd YamanT 

a Canis Majoris 

15 

Shfrd Shdnu 

a Canis Minoris 

16 

Tarfat al-Safina 

p Puppis 

17 

Mankhar al-Shuja c 

a Hydrae 

18 

Fard al-Shujd c 

a Hydrae 

19 

Rds al-Asad ShamdlT 

p Leonis 

20 

ZahrDubb Akbar 

a Ursae Majoris 

21 

Qa c idat al-Batiya 

a Crateris 

22 

Zahr [al-Asad] 

6 Leonis 

23 

Sarfa 

(3 Leonis 

24 

Janah al-Ghurab 

Y Corvi 

25 

Simdk A c zal 

a Virginis 
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Star Name 

Identification 

26 

Al-Anaq 

| Ursae Majoris 

27 

Simak Ramih 

a Bootis 

28 

Fakkah 

a Coronae Borealis 

29 

c Unuq al-Hayyah 

a Serpentis 

30 

Rakbat Hawwa al-Yusra 

p Ophiuchi 

31 

Al-Jdthi 

a Herculis 

32 

Al-Hawwa 

a Ophiuchi 

33 

Yad Hawwa Yumnd 
Muqaddam 

6 Ophiuchi 

34 

Al-Waqi c 

a Lyrae 

35 

Minqdr al-Dajdjah 

(3 Cygni 

36 

Al-Td’ir 

a Aquilae 

37 

Dhanab Ddlfinl 

8 Delphini 

38 

Ridf 

a Cygni 

39 

Dhanab al-Jadi 

6 Capricorni 

40 

Sdq-i Sakib al-Md’ 

J[anubiya ] 

6 Aquarii 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Surrat al-Faras 

6 Pegasi 

43 

Jandh al-Faras 

y Pegasi 

44 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 

45 

Kaff al-Khadlb 

(3 Cassiopeiae 


The zoomorphic shapes of the 29 star pointers will be listed below and shown how 
they were pictorially depicted. For each star, we shall provide first the Arabic name of 
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the star as engraved on the astrolabe and its literal meaning and then show how Muqim 
lends a visual form to this meaning. 

The first major constellation south of the ecliptic is the sea-monster Cetus, 
transliterated as al-Qaytus in Arabic. The Greeks thought of it as a whale, but in the 
Islamic world, it assumed a more fantastic shape with ‘a snarling dog’s head, bird’s feet, 
and a feathered fish tail’. 287 Such a shape is drawn fully on Mughal globes. 288 But the 
full form cannot be shown on the rete of the astrolabe. Therefore, Muqim just depicts 
the fish tail with the two fins (northern and southern) and the dog’s head, placing the 
appropriate stars in these parts. The tips of the tail fins become the pointers to the stars 
called respectively after these. At the intersection of these two tail fins, there is also a 
handle to rotate the rete. 



Figure A026.3 - Detail of Figure A026.2. The constellation Cetus with the stars |3 Ceti (2), i Ceti (44) 

and y Ceti (4). 


287 


288 


Savage-Smith 1985, p. 187. 

Savage-Smith 1985, p. 188, fig. 75; Sarma 2015a, p. 273, fig. 19.8. 
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1. Dhanab al-Qaytus J[anubT] (southern tail of Cetus), shown as the tip of the 
southern fin of the fish tail. 

4. Fam al-Qaytus (mouth of Cetus), snarling dog’s head 

6. Ghul (actually Ras al-Ghul, ‘head of the ghoul’), demon’s head with horns. 

7. Tali Masdfat al-Nahr (valley or expanse of the river [Eridanus], the river is 
shown as an arc, from which projects the thin star pointer. 

8. c Ayn al-Thawr (eye of the bull), a well-executed head of a bull with slender 
horns and an engraved eye. 

10-11-12-13. The next four stars depict the two hands and the two feet of Orion. 
The hands are skillfully represented: the three last fingers are folded, and the index 
finger outstretched to form the star pointer. The feet are depicted through tapering shoes. 

14. Shi c rd Yamanl (the southern Shi c ra, a Canis Majoris, Sirius), dog’s head. 

15. Shi c rd Shaml (the northern Shi c ra, a Canis Minoris, Procyon), dog’s head. 

17. Mankhar al-Shuja' c (the nose of the serpent), snake’s head. 

19. Ras al-Asad ShamdlT (the northern head of the lion), lion’s head. 

20. Zahr Dubb Akbar (back of the Great Bear), outline of the grizzly or serrated 
back of the bear. 

21. Qa’idat al-Bdtiyd (bottom of the cup), a bucket with vertical serrations. 

24. Janah al-Ghurrab (wing of the raven), pointed stylized wing. 

25. SimdkA c zal (a Virginis, Spica), Virgo’s hand. 

28. Al-Fakkah (a Coronae Borealis, Alphecca), crown, more like a bucket. 

29. c Unuq al-Hayyah (neck of the serpent), open mouthed snake’s head. 

31 . Al-Jdthl (actually Ras al-Jdthi, the head of the kneeling man, i.e. Herculus), a 
human face. 

32. Al-Hawwd (actually Ras al-Hawwd, the head of the serpent charmer) a human 

face. 

34. Al-WdqF (actually al-Nasr al-WdqF, the falling eagle), bird’s beak. 

35. Minqdr al-Dajdjah (the bird’s beak), chicken. 

36. Al-Td’ir (short for al-Nasr al-Td’ir, the flying eagle), eagle’s head with a 
curved beak and an engraved eye. 

39. Dhanab al-Jadi (tail of the goat), tail. 
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41. Mankib al-Faras (shoulder of the horse), horse’s head and shoulder, 
excellently executed and engraved. 

42. Surrat al-Faras (the navel of the horse, 5 Pegasi = a Andromedae). This star 
is common to the two constellations Pegasus and Andromeda. Here it is named after 
Pegasus but represented with Andromeda’s face with demure eyes. 

43. Janah al-Faras (wing of the horse), a stylized wing. 

44. Dhanab al-Qaytus Sh[amalT], (northern tail of Cetus), shown as the tip of the 
northern fin of the fish tail. 



Figure A026.4 - Detail of Figure A026.2. Here can be seen two anthropomorphic and three zoomorphic 
images together with their names: |3 Persei (6: (Hull), a Andromedae (42: Surrat al-faras), y Pegasi (43: 

Janah al-faras), (! Pegasi (41: mankib al-faras) and |3 Cygni (35: Miqar Dajajah). 

Plates 

There are four plates. One of these is completely blank on both sides and is 
obviously a replacement for a lost original. The other plates contain equal altitude circles 
for every single degree. Every second circle is numbered on both the sides and every 
fifth circle is highlighted with dots. The azimuth curves are drawn below the horizon 
for each 5°. In addition to the unequal hour lines, some plates have curves for the hours 
since sunset, others also for the hours before sunrise. Under the western horizon is 
engraved al-maghrib and under the eastern horizon al-mashriq. The three inscribed 
plates serve the following latitudes: 
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Table A026-2 Plates 



<P 

Longest Day 

la 

18° 

13;9 hours 

lb 

21° 

13;22 hours 

2a 

23;30° 

13;21 hours ! 

2b 

Plate of ecliptic coordinates 


3a 

36° 

14;54 hours 

3b 

39° 

14:14 (!) hours 


Perhaps the lost plate carried projections for the latitudes 27° and 32°. Perhaps 
there was also another plate bearing the plate of horizons. 

Geographical Gazetteer 

On the inner side of the mater is an elaborate gazetteer of 155 towns with their 
longitudes and latitudes, engraved in five concentric circles which are separated from 
one another by double lines. The gazetteer does not commence at the south point in the 
outer circle as in almost all astrolabes, but in the inner circle. Therefore, the data is 
inscribed upside-down, that is to say, the upper part of the letters are towards the centre 
and the lower part towards the rim. In each circle to the left of the vertical radius there 
is the argument in the three successive rows: al-bilad (place name), al-tul (longitude) 
and al-ard (latitude). The gazetteer is read from the argument onwards from right to 
left, from the innermost (first) circle to the outermost (fifth) circle. The gazetteer is 
arranged according to increasing longitudes, although occasionally it goes back and 
forth. 
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Figure A026.5 - Geographical gazetteer (photo by S. R. Sarma) 

Table A026-3 Geographical Gazetteer 



Place Name 

L 

<P 


Innermost/First Circle 


001 

Qayrawan 

41;0 

31 ;30 

002 

Mahdiyya 

42;0 

32;30 

003 

Misr 

63;20 

30;20 







404 


Muhammad Muqim 



Place Name 

L 

T 

004 

c Adan 

76;0 

11 ;0 

005 

Madlnat Tayyiba 

75;20 

25 ;0 

006 

Makka Musharraf 

77;10 

21;40 

007 

Ta’If 

77;30 

21;30 

008 

Bayt al-Maqdis 

66;30 

31 ;50 

009 

Dimashq 

70;0 

33; 15 

010 

Ba c albak 

70;45 

33; 15 

Oil 

Hims 

70;45 

34;0 

012 

Halab 

72;10 

35;50 

013 

Tarsus 

68;40 

36;42 

014 

Malatiya 

71 ;0 

37;0 

015 

Ardhan al-Rum 

77;0 

39;40 


Second Circle 



016 

Arzinkan 

77;0 

38;0 

017 

Slwas 

71;40 

39;0 

018 

Qunya 

66;30 

41 ;0 

019 

Raqqa 

73; 15 

36;0 

020 

c Ana 

76;30 

34;0 

021 

Mawsil 

77;0 

34;30 

022 

ArjTs 

77;0 

38;30 

023 

Salamas 

79; 15 

34;40 

024 

Khuway 

79;40 

34;40 

025 

Awrsiya ? 

79;45 

34;0 

026 

Nakhjawan 

81; 15 

38;40 
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Place Name 

L 

T 

027 

Tabriz 

82;0 

38;0 

028 

Ardabll 

82;30 

38;0 

029 

Muqan 

83;0 

38;0 

030 

Barda c a 

83;0 

40;30 

031 

Bakuya 

84;30 

39;30 

032 

ShamakhI 

84;30 

40;50 

033 

Bab al-Abwab 

85;0 

45;0 

034 

Bulghar 

90;0 

49;0 

035 

Kufa 

79;30 

31;30 

036 

Mada’In 

72;0 

33;10 

037 

Baghdad 

80;0 

33;25 

038 

Basra 

84;0 

30;0 


Third Circle 



039 

Ramhurmuz 

85;45 

31 ;0 

040 

Arjan 

86;30 

35;30 

041 

Firuzabad 

87;30 

28;10 

042 

Shiraz 

88;0 

29;36 

043 

Istakhr 

88;30 

30;0 

044 

Yazd 

89;0 

32;40 

045 

Shahrazur 

82;20 

32;30 

046 

Zankan 

83;40 

36;30 

047 

Abhar 

84;30 

36;30 

048 

Hamadan 

83;0 

35;10 

049 

Karaj 

84;45 

34;0 
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Place Name 

L 

<P 

050 

Sawa 

85;0 

35;0 

051 

Qazwln 

85;0 

36;0 

052 

Isfahan 

86;40 

32;25 

053 

Kashan 

86;0 

34;0 

054 

Qumm 

85;40 

34;45 

055 

Rayy 

86;20 

35;0 

056 

Khuwar 

87; 10 

36;40 

057 

Taliqan 

85;45 

36;10 

058 

Astarabad 

89;35 

36;50 

059 

Jarjan 

90;0 

36;50 

060 

Samnan 

88;0 

36;0 

061 

Damghan 

88;55 

36;20 

062 

Bustam 

89;30 

36;10 

063 

Sabzwar 

91;30 

36;0 

064 

Nlshabur 

92;30 

36;21 

065 

Mashhad 

91;30 

34;0 

066 

Turshlz 

91;0 

35;0 

067 

Tun 

92;30 

34;0 

068 

Qa’In 

93;20 

33;40 

069 

Harat 

94;20 

34;30 


Fourth Circle 



070 

Badghls 

94;30 

35;20 

071 

Sarakhs 

94;30 

37;0 

072 

Marw 

94;0 

37;40 
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Place Name 

L 


073 

Jurjan 

98;0 

35;30 

074 

Fariyab 

99;0 

36;45 

075 

Balkh 

101;0 

36;41 

076 

Bamiyan 

102;0 

37;35 

077 

Samankan 

102;0 

36;0 

078 

Qabadhiyan 

102;0 

37;45 

079 

Walwalij 

102; 20 

36;55 

080 

Andarab 

103;45 

36;0 

081 

Badakhshan 

104; 24 

37; 10 

082 

Bulur 

108;0 

37;0 

083 

Hazar Asf 

95;0 

41;0 

084 

Darqan 

94; 15 

39;30 

085 

Bukhara 

97;30 

39;50 

086 

Samarqand 

99;16 

39;37 

087 

Nasaf 

98;0 

39;0 

088 

Taraz 

99;50 

44;30 

089 

Khujand 

105;35 

41 ;55 

090 

Uzkand 

102;50 

44;0 

091 

Ush 

102; 20 

43; 20 

092 

Kashghar 

106;30 

44;0 

093 

Jaj 

109;0 

42;30 

094 

Khutan 

107;0 

42;0 

095 

Al-Maligh 

102;30 

44;0 

096 

Blsh Baligh 

101;0 

45;50 
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Place Name 

L 

<P 

097 

Qaraqurum 

105;0 

46;0 

098 

Khan Baligh 

124;0 

46;0 

099 

Mahrl 

140;0 

30;0 

100 

Hurmuz 

92;0 

25 ;0 

101 

Bardshlr 

92;30 

29;50 

102 

Jlruft 

93;0 

24;30 

103 

Bamm 

94;0 

28;30 

104 

Barmaslr 

94;3 

29;0 

105 

Khabls 

93;0 

31;0 

106 

Pust 

105;0 

33;0 

107 

Maymand 

101 ;55 

33;20 

108 

Ghaznah 

104; 20 

33;35 


Outer/Fifth Circle 


109 

Banjahir 

104;40 

35;0 

110 

Ribat Amir 

105;0 

34;0 

111 

Kach Makran 

99;0 

28;0 

112 

Kirman 

91;30 

30;5 

113 

Dabll 

102;30 

25; 10 

114 

Bakir 

105;0 

27;40 

115 

Nahlawara 

102;30 

22;0 

116 

Sawmnath 

106;0 

17;0 

117 

Multan 

104;35 

29;40 

118 

Qandahar 

109;20 

31;50 

119 

Lahur 

109;20 

31;50 
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Place Name 

L 


120 

Qannawj 

105;50 

26;30 

121 

Banaras 

107;20 

26;55 

122 

Sarandlb 

104;0 

10;0 

123 

Tubbat 

110;0 

40;0 

124 

Kasmlr 

108;0 

35;0 

125 

Jamkut 

177;0 

5;0 

126 

Shila 

180;0 

5;0 

127 

Jind 

75;30 

14;30 

128 

Damar 

77; 15 

13;30 

129 

Ma c bar 

102;0 

17;30 

130 

Ma c dan Rami 

66;0 

21;0 

131 

Ma c dan Dhahab 

67;35 

21;45 

132 

Khaybar 

75;20 

24; 20 

133 

Jidda 

76;0 

21;0 

134 

Birun 

84;30 

24;45 

135 

Kanbayat 

109;20 

26; 20 

136 

Dawlatabad 

111 ;0 

20;30 

137 

Kawaliyar 

114;0 

26;29 

138 

LahkanutI 

114;13 

26;30 

139 

Kopamayu 

116;33 

25;45 

140 

Jawnpur 

119;6 

26;36 

141 

Karah wa 
Manakpur 

118; 10 

26;49 

142 

AjmTr 

111 ;5 

26;0 

143 

Awadh 

118;6 

27; 22 
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Place Name 

L 


144 

Akbarabad 

115;0 

26;43 

145 

Farmal 

104;35 

32;55 

146 

Salkot 

109;0 

33;0 

147 

HansI 

112;35 

29;45 

148 

Sanam 

112;25 

30;30 

149 

Thanlsar 

112;33 

30; 10 

150 

Banlbaht 

113; 20 

28;52 

151 

Hadrat Dihll 

113;35 

28;39 

152 

Baran 

114;0 

28;40 

153 

Kol wa Jalall 

114;19 

28;4 

154 

Burhanpur 

113;0 

20;30 

155 

Pajanpur 

105;30 

16;20 
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Figure A026.6 - Back of the astrolabe (photo by S. R. Sarma) 

Back 

On the back, the rim of the upper half carries the two altitude scales which are 
divided 1° and 5° and numbered in 5s as 5—90; 90—5. 

In the upper left is the sexagesimal trigonometric quadrant with 60 horizontal 
parallels, one for each unit of the Radius. Every fifth line here is dotted. In the upper 
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right is the solar quadrant with declination circles for each 6° of solar longitude. The 
corresponding zodiac signs are labelled along the two radii, and groups of 6° are 
numbered separately for each sign. Upon these declination circles are drawn two 
sigmoid curves of the solar meridian altitude at the latitudes of 21° (Agra) and 32° 
(Lahore). There carry the labels khatt nisf al-nahar bi-ard 27 and khatt nisf al-nahar 
bi-ard 32 respectively. 

In the lower half are the shadow squares, on the left for a base of 12 and the right 
for a base of 7. In the two corners of the squares is the label zill sullam (shadow scale). 
The vertical and horizontal scales are divided and numbered. They carry the following 
brief labels: 

Vertical scale on the left: asdbb mcfkiis (reverse [shadows] in digits) 

Horizontal scale on the left: asdbi c mustawT (direct [shadows] in digits) 

Horizontal scale on the right: aqdam mustawT (direct [shadows] in feet) 

Vertical scale on the right: aqdcim ma c kus (reverse [shadows] in feet). 

On the rim of the lower half are the corresponding scales of cotangents. The scale 
on the left is divided in digits as stated by the label al-asdbi c at the end of the scale. The 
irregular divisions are numbered as 5,10, 12, 15, 20, 25,... 90. In the next semi-circular 
row, these divisions are subdivided into 5 parts. 

The scale on the right is divided in feet as stated by the label al-qadam at the end 
of the scale. The irregular divisions are numbered as 5, 7, 10, 15, 20, 25, ... 90. In the 
next semi-circular row, these divisions are subdivided into 5 parts. 

Inside the shadow squares are six semi-circular rows containing the following. 
Rows 1-2 contain the names of the 28 lunar mansions and the names of the 12 
corresponding zodiac signs. Rows 2-4 constitute a table of limits ( hudud ) and rows 2, 
5-6 a table of decans ( wujuh ) and their regents. These tables are the same as in A016. 

Inside these semi-circular rows, just below the horizontal diameter, are two 
rectangular tables. The one of the left has the title fadl al-dawr (excess of revolution). It 
shows the multiples of the difference between the length of the tropical year and 365 
days. It is almost the same as in A016, with one minor difference for 6. 
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Table A026-4 Excess of Revolution 


1 

87 33 

10 

155 31 

2 

175 6 

20 

61 2 

3 

262 39 

30 

106 33 

4 

350 12 

40 

262 4 

5 

77 45 

50 

57 35 

6 

165 289 1 9 

60 

213 6 

7 

252 52 

70 

08 37 

8 

340 25 

80 

164 8 

9 

67 58 

90 

319 39 


The table on the right is entitled arbab muthallathat layli wa nahari (the regents 
of the triplicities at night and in the day). It differs in two items from the table in A016. 

Table A026-5 Triplicities 


Fiery 

nan 


Earthy 

tarabl 

Sun 

Jupiter 

Saturn 


Venus 

Moon 290 

Mars 

Aries 

Leo 

Sagittarius 


Taurus 

Virgo 

Capricorn 

Jupiter 

Sun 

Saturn 


Moon 

Venus 

Mars 

Airy 

hawa’i 


Watery 

ma’T 

Saturn 

Mercury 

Jupiter 


Venus 

Mars 291 

Moon 

Gemini 

Libra 

Aquarius 


Cancer 

Scorpio 

Pisces 

Mercury 

Saturn 

Jupiter 


Mars 

Venus 

Moon 


289 It is 164 in A016. 

290 It is Mercury in AO 16. 

291 It is Mercury in A016. 
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Alidade etc 

The original alidade, pin, and horse are missing. These are replaced by a crude 
sighting tube attached to a straight alidade with a three-lobed central part, a screw and 
a bolt. 

Inscription 

The maker’s signature is engraved in two parts, inside the half-circle close to the 
centre and below the half circle near the rim and reads as follows: 

sarfat muhammad muqim ibn c lsd ibn allahdad asturldbl humdyuni lahuri 
ft sancih 1047 hijrl. 

‘Made by Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, in the Hijrl year 1047 [= 1637- 
38 AD].’ 


Bibliography 
Gingerich 1987a. 

Sarma 1996a, pp. 11-17, pis. 4-5. 
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A027 ASTROLABE BY MUHAMMAD MUQIM, 1038 AH (AD 1638-39) 

Diameter 102 mm 

Kolkata, Indian Museum (# 24430) 

CCA 3730; Repertoire 11 

The Repertoire contains the following information 


Rete 

The ecliptic is divided into the 12 signs of the zodiac and labelled with their names. 
The star pointers carry the names of 17 the fixed stars. The Repertoire adds that the rete 
is incomplete without explaining in what way it is incomplete. 

Plates 

Five plates. 

Back 

On the back, trigonometric quadrant on the upper left, solar quadrant on the upper 
right with two curves for the midday altitude of the sun at the latitudes 27° and 32° and 
shadow squares and astrological tables in the lower half. 

Inscription 

The maker’s signature reads: 

sarfat muhammad muqlm ibn c Tsd ibn allahdad asturlabi 
humdyum lahuri 
fisanah 1048 hijrl 

‘Made [by] Muhammad Muqlm, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun in the year 1048 of Hijra.’ 

No other details are available. The museum authorities did not respond to my 
request for permission to study the astrolabe. 
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A028® ASTROLABE BY MUHAMMAD MUQlM, 1051 AH (AD 1641-42) 
Diameter 128 mm 

Oxford, Museum of the History of Science (#46935) 

CCA 2531; Repertoire 13 



Figure A028.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Body with kursT (d. 128, h. 160, t. 8), shackle, ring and rope, rete (d. 116) for 39 
stars, 4 plates (d. 116), alidade, pin and horse. The alidade is plain and maybe a 
replacement. The horse is extravagantly long. There is space for one more plate; maybe 
one is missing. 

Front 

The rope ( ildqa) is made of white, cream and blue threads. The ring has an oval 
cross-section; the ends are not soldered together, it is not even very circular; maybe a 
replacement. The shackle is a finely crafted Mughal specimen in the trifoliate form. The 
finial of the kursT is also trifoliate. The kursT is finely pierced. The profiles consist of an 
ogee at the base, followed by scallops and lobes. Decorative engraving on the surface 
of the kursT on both sides. 

The limb is divided in 1° and 5° and numbered from 5 to 90, separately in each 
quadrant. 



Figure A028.2 - Rete of the Astrolabe (photo by S. R. Sarma) 
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Rete 

The Capricorn ring and the much wider ecliptic ring are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
The latter is divided in the 12 signs of the zodiac and labelled with their names; each 
sign is subdivided into units of 6° and numbered accordingly. These units are halved on 
the sloping edge of the ecliptic ring. 

This rete is the most unusual among Muqlms astrolabes in that it carries no floral 
tracery to connect the various star pointers. In the lower half, outside the ecliptic ring, 
the star pointers are joined to the mainframe by an X-shaped bridge straddling the 
meridian and by two nearly straight bars on either side. Inside the ecliptic ring, there is 
an interesting formation containing a quatrefoil. Unlike the retes in other Lahore 
astrolabes, there are large open spaces in this rete. The star pointers are shaped mostly 
like tiger’s claws. There are several unnamed pointers placed for the sake of symmetry. 

Table A028-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-qaytus J[aniibT] 

(3 Ceti 

02 

Batn al-Hut 

(3 Andromedae 

03 

Rijl al-Musalsala 

y Andromedae 

04 

Fam al-Qaytus 

Y Ceti 

05 

Sadr al-Qaytus 

n Ceti 

06 

Ghul 

(3 Persei 

07 

TailMasdfat al-Nahr 

Y Eridani 

08 

c Ayn [al-Thawr] 

a Tauri 

09 

c Ayyuq 

a Aurigae 

10 

Rijl Yusrd 

(3 Orionis 

11 

Yad Yusrd 

Y Orionis 

12 

Yad Yumnd 

a Orionis 

13 

Rijl Yumnd 

k Orionis 
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Star Name 

Identification 

14 

IShi'ra / Yamanl 

a Canis Majoris 

15 

[Shi c ra] Shamiya 

a Canis Minoris 

16 

Mankhar Shuja c 

a Hydrae 

17 

Qa c idat al-Batiya 

a Crateris 

18 

Janah al-Ghurdb 

y Corvi 

19 

Simak al-A c zal 

a Virginis 

20 

c Anaq 

| Ursae Majoris 

21 

Simak Ramih 

a Bootis 

22 

Nayyir Fakkah 

a Coronae Borealis 

23 

c Unuq al-Hayyah 

a Serpentis 

24 

? 


25 

Ras al-Jdthi 

a Herculis 

26 

Rds al-Hawwd 

a Ophiuchi 

27 

Yad [ al-Hawwd ] 

6 Ophiuchi 

28 

Al-Waqi c 

a Lyrae 

29 

Minqdr [al-Dajdjah] 

|3 Cygni 

30 

Nasr Td’ir 

a Aquilae 

31 

Dhanab Dulfin 

8 Delphini 

32 

Dhanab Dajdjah 

a Cygni 

33 

Dhanab al-Jadi 

6 Capricorni 

34 

Fam Far as 

8 Pegasi 

35 

Sdq Sdkib al-Md’ 

6 Aquarii 

36 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

37 

Mankib Far as 

(3 Pegasi 
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Star Name 

Identification 

38 

Surrat Faras 

6 Pegasi 

39 

KhadTb 

(3 Cassiopeiae 


Plates 

At present there are four plates; there is space for one more plate which may have 
been lost. Altitude circles are drawn for every 3° and every fifth circle is highlighted by 
dots. Their labelling is not consistent. Azimuths are drawn below the horizon for every 
10° and labelled. The horizontal and vertical diameters, the oblique horizon and prime 
meridian below the horizon are all dotted. The east and west points on the horizon are 
labelled al-mashriq and al-maghrib respectively. 

Lines for seasonal hours are drawn. Dotted lines are for equal hours are drawn on 
some plates from the western horizon and from the eastern and western horizons on 
some other plates. 

Table A028-2 Plates 



<P 

Longest day 

la 

22° 

13;22 hours 

lb 

25° 

13;35 hours 

2a 

27° 

13;46 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

40° 

14;54 hours 

4a 

Plate of ecliptic coordinates 


4b 

Plate of horizons 
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Geographical Gazetteer 

The gazetteer is drawn in three concentric circles, listing 69 localities, roughly 
according to their longitudes in ascending order. In the outer circle, the letters are 
upside-down. Here the sequence of the entries is: latitude, locality, longitude. In the 
second and third circles, they are upright; here the sequence of the entries is: longitude, 
locality, latitude. In the table below, the entries are registered with a uniform sequence 
of locality, longitude and latitude. 



Figure A028.3 - Geographical gazetteer (photo by S. R. Sarma) 


Table A028-3 Geograhical Gezetteer 


Place Name L qp 



Outer Circle 



01 

Qayrawan 

41 ;0 

30;40 

02 

Misr 

63;20 

30;20 

03 

c Adan 

76;0 

11 ;0 

04 

Madlnat Tayyaba 

75;20 

25;0 
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Place Name 

L 

T 

05 

Makka Musharraf 

77;10 

21;40 

06 

Ta’If 

77;30 

21;20 

07 

Bayt al-Maqdis 

66;30 

31 ;50 

08 

Dimashq 

70;0 

33; 15 

09 

Halab 

72;10 

35;50 

10 

Mawsil 

77;0 

30;30 : 

11 

Nakhjawan 

81; 15 

38;40 

12 

Tabriz 

82;0 

38;0 

13 

Barda c a 

83;0 

40;30 

14 

Kufa 

79;30 

31 ;30 

15 

Mada’In 

72;0 

33;10 

16 

Baghdad 

80;0 

33;25 

17 

Basra 

84;0 

30;0 

18 

Flruzabad 

87;30 

28;10 

19 

Shiraz 

88;0 

29;36 

20 

Yazd 

89;0 

32;40 

21 

Hamadan 

83;0 

35;10 

22 

Sawa 

85;0 

35;0 

23 

Qazwln 

85;0 

36;0 

24 

Isfahan 

86;40 

34;25 

25 

Kashan 

86;0 

34;0 


Here Muqim engraved the latitude in the column for the longitudes and the longitude in the column 
of the latitudes. 


293 


Here the engraver first engraved the longitude value; then erased it and engraved 30;30. 
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Place Name 

L 

T 

26 

Qum 

85;40 

34;45 

27 

Rayy 

86;20 

35;0 

28 

Astarabad 

89;35 

36;50 

29 

Bistam 

89;30 

36;10 

30 

Sabzawar 

91;30 

36;0 

31 

Nlshabur 

Middle Circle 

92;30 

36;21 

32 

Mashhad 

92;30 

37;0 

33 

Tun 

92;30 

34;30 

34 

Qa’In 

93;20 

33;40 

35 

Harat 

94;20 

34;30 

36 

Marw 

97;0 

37;40 

37 

Balkh 

101;0 

36;41 

38 

Badakhshan 

84;24 

37; 10 

39 

Bukhara 

97;30 

39;50 

40 

Samarqand 

99;16 

39;37 

41 

Khujand 

100;35 

41;50 

42 

Kashghar 

106;30 

44;0 

43 

Khutan 

107;0 

42;0 

44 

Hurmuz 

92;0 

25;0 

45 

Kirman 

91;30 

30;5 

46 

Ghazna 

104; 20 

33;35 

47 

Kabul 

104;40 

34;30 

48 

Tubbat 

110;0 

40;0 
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Place Name 

L 

<P 

49 

Kashmir 

108;0 

35;0 

50 

Qandahar 

107;40 

33;0 

51 

Tatta 

102;30 

25;10! 

52 

Bakar 

105;0 

27;40 (Mansura al- 
Sind) 

53 

Multan 

107;35 

29;40 

54 

Lahur 

109;20 

31;50 


Inner Circle 



55 

Dihll 

113;35 

28;39 

56 

Akbarabad 

115;0 

26;43 

57 

Qannawj 

115;50 

26;35 

58 

Banaras 

117;20 

26;55 

59 

Jawnpur 

119;6 

26;30 

60 

Ajmlr 

112;0 

26;0 

61 

Jaddah 

76;0 

? 

62 

Ujjayn 

110;50 

23;30 

63 

Burhanpur 

113;0 

20;30 

64 

Dawlatabad 

111 ;0 

20;30 

65 

Bijapur 

105;30 

16;20 

66 

Kolkanda 

114; 19 

28;3 ! 

67 

Ahmadabad 

108;40 

23; 15 

68 

Sarandlb 

130;0 

10;0 

69 

Kanbayat 

109;20 

26; 10 
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Figure A028.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

On the back, the rim of the two upper quadrants carries the two altitude scales, 
divided in 1° and 5° and labelled as 5—90; 90—5. 

The upper left quadrant carries a sine-cosine grid with 30 horizontal and 30 
vertical parallels, where each third is highlighted with dots. In the upper right quadrant, 
six declination arcs are drawn so that each zone between them represents two zodiac 
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signs, which are marked with their serial numbers (0 = Aries) along the two radii. Two 
graphs of the solar meridian altitudes for the latitudes 21° and 32° are superimposed on 
these quarter circles, with the labels khatt nisf al-nahdr bi-ard 27; khatt nisf al-nahdr 
bi-ard 32 respectively. 

The six declination arcs do not occupy the entire quadrant; some space is left near 
the apex where a table of six columns and six rows is engraved. It contains the table of 
triplicities; the table is the same as in A026, but without the four labels narl (fiery), 
tarabl (earthy), hawa’I (airy) and ma’i (watery) which classify the signs according to the 
four elements. 

A later hand tried to draw a crude shadow square on this quadrant with an angle 
greater than 90°! 

In the lower half there are shadow squares, on the left for the base of 12 and on 
the right for 7. The vertical and horizontal scales are divided and numbered accordingly 
and are endowed with the following labels: 

Vertical scale on the left: zill sullam asdbi c ma c kus (scale of reverse shadows in digits) 
Horizontal scale on the left: zill sullam asdbi c mustawT (scale of direct shadows in digits) 
Horizontal scale on the right: zill sullam aqdam mustawT (scale of direct shadows in feet) 
Vertical scale on the right: zill sullam aqdcim ma c kus (scale of reverse shadows in feet). 

On the rim of the lower half are engraved the two corresponding cotangent tables. 
The scale on the left is divided in digits and bears a label to this effect at the end: ( al- 
asabif. The unequal divisions are numbered 5, 10, 12, 15, 20, 25, 30, 36, 42,48, 54 and 
60. Each of these divisions are subdivided into 5 units each in the semi-circular band 
inside. 

The scale on the right is divided in feet and bears a label to this effect at the end: 
al-aqdam. The unequal divisions are numbered 5, 7, 10, 15, 20, 25, 30, 36, 42, 48, 54 
and 60. Each of these divisions are subdivided into 5 units each in the semi-circular band 
inside. 

Below the scales of cotangents, there are three semi-circular rows containing the 
table of limits ( hudud ). 

Again, inside the shadow squares, there are four semi-circular rows. The first two 
are filled with the names of the 28 lunar mansions and the corresponding zodiac signs, 
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the latter in serial numbers from 0 to 11. The next two rows contain a table of decans 
(wujuh ) and their regents. 

Alidade 

The alidade is plain without any scales; it appears to be a replacement. 
Inscription 

In the limited space between the horizontal diameter and the semi-circular rows is 
the maker’s signature, engraved in two lines: 

san'at ad c af al-ibad muhammad muqim ibn c lsd 
ibn allahdad asturlabl humdyum lahuri 

‘The work of the weakest of the servant [of God], Muhammad Muqim, son 
of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun.’ 

The year of manufacture is engraved below the shadow squares: fl sanah 1051 
hijrl (in the year 1051 Hijrl [= AD 1641-42]). 

Provenance 

Ex. Collection Nicolas Landau, Paris; ex. Collction J. A. Billmeir, Elstead, Surrey, 

UK. 

Bibliography 

Maddison 1957, No. 160, p. 22. 



428 


A029® ASTROLABE BY MUHAMMAD MUQlM, 1051 AH (AD 1641-42) 294 
Diameter 134 mm 
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CCA 1054; Repertoire 14 



Figure A029.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This entry is based on personal examination in 1993 and on Charette 2005b. 
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Components 

Body with kursi (d. 134), shackle and ring, rete for 36 stars, 5 plates, alidade, pin 
and horse. 

Front 

The shackle and ring are replacements. The kursi is intricately pierced somewhat 
similar in style to that in the previous astrolabe, with three heart-shaped frames. The 
finial is trifoliate. The limb is divided in 1° and 5° and numbered in 5s from 5 to 360. 

Rete 

The Capricorn ring and ecliptic ring are joined by the equinoctial bar which has 
counter changes at its two intersections with the ecliptic ring. The solstitial bar is partly 
represented. The star pointers are not joined by a tracery vines and tendrils with leaves 
and flowers, but by unconnected segments. There are 36 stars pointers; many of them 
are curved like tiger’s claws. 

Table A029-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab Qaytus Jjaniibi] 

|3 Ceti 

02 

Batn Qaytus 

t, Ceti 

03 

Rijl Musalsala 

y Andromedae 

04 

Sadr Qaytus 

n Ceti 

05 

Fam Qaytus 

y Cet 

06 

Ghul 

(3 Persei 

07 

Tali masdfat al-Nahr 

Y Eridani 

08 

Dabardn 

a Tauri 

09 

c Ayyuq 

a Aurigae 

10 

Yad Yumna 

a Orionis 

11 

Rijl al-Jawjd’ Yumna 

k Orionis 

12 

Shfrd Yamani 

a Canis Majoris 
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Star Name 

Identification 

13 

Shi c rd Shdmi 

a Canis Minoris 

14 

Mankhar al-Shuja c 

a Hydrae 

15 

Fard al-Shujd c 

a Hydrae 

16 

Qhcidat al-Batiya 

a Crateris 

17 

Jandh al-Ghurdb 

y Corvi 

18 

Simdk A c zal 

a Virginis 

19 

Al-Andq 

t, Ursae Majoris 

20 

Simdk Rdmih 

a Bootis 

21 

Nayyir Fakkah 

a Coronae Borealis 

22 

c Unuq al-Hayyah 

a Serpentis 

23 

Rukbat [al-Hawwd] Yusrb 

p Ophiuchi 

24 

Rds al-Jathi 

a Herculis 

25 

Yad muqaddam 

6 Opiuchi 

26 

Wdqf 

a Lyrae 

27 

Minqdr Dajdjah 

(3 Cygni 

28 

Nasr Fair 

a Aquilae 

29 

Dhanab al-Dulfin 

8 Delphini 

30 

Dhanab al-Dajajah 

a Cygni 

31 

Dhanab al-Jadl 

6 Capricorni 

32 

Fam al-Faras 

8 Pegasi 

33 

Sdq Sdkib a[l-Md’] 

6 Aquarii 

34 

Dhanab Qaytus Sh[amalT] 

i Ceti 

35 

Mankib Far as 

|3 Pegasi 

36 

Khadlb 

(3 Cassiopeiae 
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Star Name 


Identification 


Plates 

There are five plates; altitude circles are drawn for every 6°; azmith arcs are traced 
for every 10° sometimes below the horizon, sometimes above, and some other times 
both above and below. 

Table A029-2 Plates 



<P 

Longest Day 

la 

22° 

13 hours 

lb 

25° 

13 hours! 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14 hours 

3b 

40° 

14 hours 

4a 

0° + 90° 


4b 

18° +72° 

5a 

Plate of ecliptic 
coordinates 

5b 

Plate of horizons 


Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in three 
concentric circles containing the names, longitudes and latitudes of 69 localities. The 
localities are arranged in ascending order of their longitudes. The writing proceeds 
clockwise in the outer circle and anticlockwise in the two inner circles. 
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Table A029-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle (clockwise) 

01 

Qayrawan 

41;0 

31;40 

02 

Misr 

63;20 

30;20 

03 

c Adan 

76;0 

11 ;0 

04 

Madlnat Tayyaba 

75;20 

25 ;0 

05 

Makka Musharraf 

77;0 

21;40 

06 

Ta’if 

77;30 

21;20 

07 

Bayt al-Maqdis 

66;30 

31 ;50 

08 

Dimashq 

70;0 

33; 15 

09 

Halab 

72;10 

35;50 

10 

Mawsil 

77;0 

34;30 

11 

Nakhjawan 

81; 15 

38;40 

12 

Maragha 

82;0 

37;20 

13 

Tabriz 

82;0 

38;0 

14 

Barda c a 

83;0 

40;30 

15 

Kufa 

79;30 

31 ;30 

16 

Baghdad 

80;0 

33;25 

17 

Basra 

84;0 

30;0 

18 

Firuzabad 

87;30 

28;10 

19 

Shiraz 

88;0 

29;36 

20 

Yazd 

89;0 

32;0 

21 

Qazwln 

85;0 

36;0 

22 

Isfahan 

86;40 

32;25 

23 

Kashan 

86;0 

34;0 
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Place Name 

L 

T 

24 

Qum 

85;40 

34;45 

25 

Rayy 

86;20 

35;0 

26 

Astarabad 

89;35 

36;50 

27 

Bistam 

89;30 

36;10 

28 

Mashhad 

92;30 

36;0 

29 

Tun 

92;30 

34;30 

30 

Harat 

94;20 

34;30 

31 

Marw 

97;0 

37;40 


Middle Circle (anticlockwise) 


32 

Balkh 

81 ;0 

36;41 

33 

Badakhshan 

84;24 

37;10 

34 

Bukhara 

97;30 

39;50 

35 

Samarqand 

99;16 

39;37 

36 

Khujand 

100;35 

41 ;55 

37 

Kashghar 

106;30 

44;0 

38 

Khutan 

107;0 

42;0 

39 

Hurmuz 

92;0 

25;0 

40 

Kirman 

91 ;30! 

30;5 

41 

Ghazna 

104; 20 

33;35 

42 

Kabul 

104;40 

34;30 

43 

Tubbat 

110;0 

40;0 

44 

Kashmir 

108;0 

35;0 

45 

Tana 

102;30 

25;10 

46 

Bakar 

105;0 

27;40 (Mansura al- 
Sind) 
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Place Name 

L 


47 

Qandahar 

107;40 

33;0 

48 

Multan 

107;35 

29;40 

49 

Lahur 

109;20 

31 ;50 

50 

Salkot 

109;0 

33;0 

51 

Panlpata 

113; 20 

28;52 

52 

Tanlsar 

112;33 

30;10 

53 

Hadrat Dihli 295 

113;35 

28;39 

54 

Akbarabad 

115;0 

26;43 


Inner circle (anticlockwise from the top) 


55 

Qannawhaj ! 

115;50 

26;35 

56 

Banaras 

117; 20 

25;55 

57 

Kawallyar 

115;0 

26;29 

58 

Jawnpur 

119;0 

26;36 

59 

Jidda 

77;0 

21;0 

60 

Ujjayn 

110;50 

23;30 

61 

Ajmlr 

111 ;5 

26;0 

62 

Saronj (?) 

72;40 

34;50 

63 

Ahmadabad 

108;40 

23; 15 

64 

Burhanpur 

103;0 

20;30 

65 

Bljapur 

105;30 

16;20 

66 

Dawlatabad 

110;0 

20;30 

67 

Kalkanda 

114; 19 

28;4 ! 
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Spelt wrongly as ‘Hadrab Dihli’ 
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Sarandib 

Kanbayat 


130;0 

109;4 


10;0 
22; 20 


Place Name L 


Figure A029.2 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

The back of this astrolabe is designed almost exactly like the back of the astrolabe 
A028 which too was made in the same year. The rim on the upper half bears the two 
altitude scales, divided in 1° and 5°, and numbered in 5s as 5—90; 90—5. 

In the upper left is the trigonometric quadrant which carries 30 vertical and 30 
horizontal parallels where each fifth is dotted. 

The solar quadrant in the upper right is divided by declination arcs into 6 zones, 
one for each pair of zodiac signs; the signs are labelled along the two radii; from al- 
Saratdn to cil-Qaws along the vertical radius and from al-Jawjd’ to al-Dalw along the 
horizontal radius. Moreover, two sigmoid graphs of the solar altitude at midday are 
traced on this quadrant with the labels khatt nisf al-nahdr bi-ard 27 and khcitt nisf al- 
nahdr bi- ard 32 respectively. 

As astrolabe A029, here also the table of triplicities is engraved at the apex of the 
quadrant, without the labels nari, tardbT, hawd’T and ma’T. 

Shadow squares are drawn in the middle of the lower half. On the left these are 
drawn for a base of 12 digits; the horizontal and vertical scales are divided into 12 units 
each and numbered accordingly. They are labelled respectively as 
zill sullam asdbi' mustawT (scale of the direct shadows in digits) and 
zill sullam asdbi' ma c kus (scale of the reverse shadows in digits) 

On the right the base is 7 feet; the horizontal and vertical scales are divided into 
12 units each and numbered accordingly. They are labelled respectively as 
zill sullam aqdbm mustawT (scale of the direct shadows in feet) and 
zill sullam aqdbm ma c kus (scale of the reverse shadows in feet). 

The rim of the lower half carries cotangent scales. Inside these scales, there are 
three semi-circular rows containing the table of limits (hudud). Again, inside the shadow 
squares there are four semi-circular rows. The first two are filled with the names of the 
28 lunar mansions and the corresponding zodiac signs, the latter in serial numbers from 
0 to 11. The next two rows contain a table of decans (wujuh) and their regents. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The right half carries a 
sexagesimal scale which is divided every 6 and 2 units, and sundial markings for hours 
1/12, 2/11, 3/10, and 4/9. On the left half is engraved the scale of solar longitude. 
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The wedge is a modern replacement; it bears a label ‘S.P.1970’. 

Inscription 

The maker’s signature is engraved upside down below the table of limits: 
sana c at bi-yad adci c cif al- ibad muhammad muqim ibn c lsd 
ibn allahdad asturldbl humdyuni Idhuri 

‘Made by the hand of the least of the servants [of God], Muhammad Muqim, 
the son of Tsa, the son of Allahadad of Lahore, the astrolabe maker to [the 
Emperor] Humayun.’ 

The year of manufacture is written in the space between the horizontal diameter 
and the semi-circular tables: flsanah 1051 hijrl (in the year 1051 Hijrl [= AD 1641-42]). 

Provenance 

Presented by Captain R. K. Dickson on 29 August 1946. 

Bibliography 
Charette 2005b. 
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CCA 72; Repertoire 15 



Figure A030.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Body with kursT (d. 167, h.225, t. 9), shackle and ring, rete (d. 155) for 38 stars, 5 
plates (d. 156), alidade, pin and horse. 


Front 


The ring has a diamond cross-section; the ends are not soldered together. The 
shackle also has a diamond cross-section; its form is more oval than trifoliate; the bases 
are trifoliate. The profiles of the kursT are made up of ogees at the base and top with a 
lobe in the middle. The finial is trifoliate. The kursT is finely pierced and the upper 
surface on the front and back is decorated with hatching. 

The limb is divided in 1° and 5° and labelled in 5s from 5 to 360. 



Figure A030.2 - Rete of the astrolabe (photo by S. R. Sarma) 
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Rete 

The Capricorn ring and the ecliptic ring are held together by the equinoctial bar 
which has counter changes at its two intersections with the ecliptic ring. The latter is 
divided into 12 signs and labelled with their names; each sign is further subdivided into 
units of 6° and again into units of 2°. There are 38 star pointers, 17 outside the ecliptic 
and 21 inside. These are slightly curved with very sharp tips. These star pointers are 
joined to the main frame by a tracery of intersecting circles and triangles; this design 
matches nicely with that the kursT. There is a handle on the peripheral ring to the right 
of the north point. 

Table A030-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus 
J[anubT] 

|3 Ceti 

02 

Rijl Musalsala 

y Andromedae 

03 

Fam al-Qaytus 

Y Ceti 

04 

Sadr al-Qaytus 

n Ceti 

05 

Kaff al-Jadhma ’ 

a Ceti 

06 

Rds al-Ghul 

(3 Persei 

07 

Tali Masdfat al-Nahr 

Y Eridani 

08 

c Ayyuq 

a Aurigae 

09 

Rijl al-Jawjd’ Yusrd 

(3 Orionis 

10 

Yad al-Jawjd’ Yusrd 

Y Orionis 

11 

Yad al-Jawjd’ Yumnd 

a Orionis 

12 

Rijl al-Jawjd’ Yumnd 

k Orionis 

13 

Shfrd YamanT 

a Canis Majoris 

14 

Shfrd Shaml 

a Canis Minoris 

15 

Fard al-Shujdf 

a Hydrae 

16 

Zahr Dubb Akbar 

a Ursae Majoris 



A030 - Astrolabe by Muhammad Muqim, 1053 AH (AD 1643-44) 


441 



Star Name 

Identification 

17 

Qa c idat al-Bdtiya 

a Crateris 

18 

Zahr al-Asad 

6 Leonis 

19 

Jandh al-Ghurdb 

Y Corvi 

21 

Simak A c zal 

a Virginis 

20 

Al-Andq 

t, Ursae Majoris 

22 

Simak Ramih 

a Bootis 

23 

Nayyir Fakkah 

a Coronae Borealis 

24 

c Unuq al-Hawwd 

a Serpentis 

25 

Rds al-Jdthi 

a Herculis 

26 

Rds al-Hawwd 

a Ophiuchi 

27 

Nasr Wdqi c 

a Virginis 

28 

Nasr Fair 

a Aquilae 

29 

Minqdr Dajdjah 

(3 Cygni 

30 

Dlianab Dulfin 

8 Delphini 

31 

Dhanab al-Dajajah 

a Cygni 

32 

Fam Far as 

8 Pegasi 

33 

Dhanab al-Jadi 

6 Capricorni 

34 

Sdq Sdkib al-Md’ 

J[ anubyya] 

a Aquarii 

35 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

36 

Mankib Far as 

(3 Pegasi 

37 

Surrat al-Faras 

6 Pegasi 

38 

Kaff al-Khadtb 

(3 Cassiopeiae 
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Plates 


There are five plates with the following specifications: 
Table A030-2 Plates 



<P 

Longest Day 

la 

22° 

13;21 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;46 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

40° 

14;52 hours 

4a 

23° 

13;24 hours 

4b 

0° + 72° + 90° 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons with notches at the four cardinal points 


On plates 1-4, altitude circles are drawn for every 2° with each fifth circle dotted. 
Azimuth arcs are traced for every 6° below the horizon; plain lines for seasonal hours 
and dotted lines from the western horizon for equal hours. 

The plate of ecliptic coordinates and the plate of horizons have the usual 
projections, but no labels. Interestingly the plate has four notches at the pour points of 
the compass, so that all the four sets of horizons can be made use of. In theory all horizon 
plates should have four such notches in order to be functional, but very rarely they do. 

Of special interest is 4b which has a composite projection for the three latitudes 
0°, 72° and 90°. 29(1 The upper half carries the stereographic projections for the latitude 
0°. Here the horizontal diameter is the horizon. Below the line of horizon in the west 
and in the east are the labels la c ard lahu (there is no latitude). The altitude circles are 
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See also A047; Sottas 1930, pp. 171-173. 
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drawn for each 3° and every fifth highlighted with dots. These are numbered on both 
sides of the meridian. Azimuth arcs are traced for every 10° above the horizon. They 
are drawn completely in the upper left quadrant and numbered along the horizon. In the 
upper right quadrant, they are drawn partially and make way for the projections of 
latitude 72°. 

The stereographic projections for latitude 90° are drawn in the lower left quadrant. 
Here the equator constitutes the horizon; it is drawn as a full dotted circle. Altitude 
circles are drawn for every 3° both above and below the equator-horizon. Every fifth 
circle is highlighted with dots. The altitude circles above the equator-horizon are 
numbered from 3 to 90. The circle at 24° is drawn somewhat bold; it is the Tropic of 
Cancer. The altitude circles below the equator-horizon are numbered from 3 to 18. 
Below the line of equator-horizon is the label c ard tis c un (latitude 90 [degrees]). 

The stereographic projections for latitude 72° (arctic circle) are traced in the lower 
right quadrant and partially also in the upper right quadrant. Here the horizon is 
represented by a dotted circle drawn eccentrically. Here also there are altitude circles 
for every 3°, numbered along the meridian up to a point slightly below the centre. From 
this point radiate the azimuth arcs at intervals of 10°; these are numbered above the 
horizon. Below the horizon is engraved the label al-cird 72. 
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Figure A030.3 - Triple projection for latitudes 0°, 12 ° and 90°(photo by S. R. Sarma) 


Geographical Gazetteer 

The gazetteer is engraved in four circles for 116 localities arranged according to 
climates. The circles are separated by blank rows bounded by double lines on either 
side. The names of climates are engraved in the blank rows, not in elongated strokes as 
in other astrolabes, but in a compact form. The actual entries are in two lines, each 
separated from the next by two vertical strokes |. Again in each entry, the name of the 
locality is written in the first line; below that in the second line, the longitude and the 
latitude are written in the same row, separated by two vertical strokes ||. Strangely, there 
are no arguments in the first cell of each row. 
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Figure A030.4 - Geographical Gazetteer (photo by S. R. Sarma) 


Table A030-3 Geographical Gazetteer 


Place Name L qp 


Outer Circle 

[-1] az khatt istiwa’ ta iqlTm ciwwal (from the line of equator up to the 
first climate) 


01 

Sahil Bahr 

11 ;0 

0;0 


Awqiyanus 297 



02 

Jazlra Qanbala 

21;00 

3;0 


297 


Ocean coast of the Oceanus. Oceanus (Greek Okeanos) is said to be the divine personification of 
the sea that encircles world. 
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Place Name 

L 

<P 

03 

Hadiya 

66;0 

7;0 

04 

c Adan 

76;0 

11 ;0 

05 

Sarandlb 

130;0 

10;0 

06 

Jamkut 

177;0 

5;0 

07 

Kankandaz 298 

106;0 

0;0 

[I] al-iqlim al-awwal (the first climate) 


08 

Dunqula 

63;0 

60;0! 

09 

Jabil 

75;0 

13;30 

10 

Janad 

75;6 

14;30 

11 

San c an 

77;0 

14;30 

12 

Zltun 

114;0 

17;0 

13 

Bljapur 

105;30 

17;20 

[II] al 

-iqlTm al-thdm (the second climate) 


14 

Madlnat Tayyaba 

75;20 

25 ;0 

15 

Makka Mu c azzama 

77; 10 

21;40 

16 

Hurmuz 

92;0 

25 ;0 

17 

Qannwj 

115;50 

26; 15 

18 

Banaras 

117; 20 

26; 15 

19 

Kawallyar 

114;0 

26;29 

20 

Akbarabad 

115;0 

26;43 

21 

Kara wa Manikpur 

118; 10 

26; 19 

22 

Lakhnawti 

114; 13 

26;30 
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The name is so engraved; cf. Kennedy 1987a, s.v. Kang and Kangdezh, p. 171. 


A030 - Astrolabe by Muhammad Muqim, 1053 AH (AD 1643-44) 


447 



Place Name 

L 

tp 

23 

Kupamavu 

116; 10 

26;43 

24 

Badaun 

119;59 

27;32 

25 

Jawnbur 

119;6 

26;36 

26 

Awadh 

118;6 

26;22 

27 

Ajmlr 

111 ;5 

26;0 

28 

Mandu 

111 ;25 

27; 1 5! 

29 

Sarankbur 

112;30 

23; 20 

30 

Narwar 

114;0 

25; 20 

31 

Patan 

104;30 

22;0 

32 

Bahruj 

109;45 

21 ;20 

33 

Juyul 299 

106;40 

19;0 

34 

Tanah 

114;5 

19;20 Thane 

35 

Ahmadabad 

108;40 

23; 15 

36 

Burhanpur 

113;0 

20;30 

37 

Dawlatabad 

104;0 

20;30 

38 

Kanbayat 

109;20 

22;30 

[III] a 

l-iqlim al-thalith (the third climate) 


39 

Asf! 

12; 15 

30;15 

40 

Qayrawan 

41; 15 

31; 15 

41 

Mahdiyya 

92; 15 ! 

32;30 

42 

Iskandariyya 

61;54 

30; 18 


Kennedy 1987a, p. 167, says that this place is on the coast of India; the only authority he cites is 
al-Blrunrs Al-Qanun al-Mas c udi. It is not mentioned in AbuT-Fadl’s A'Tn-i Akbarl , indexed in 
Kennedy 1987a, pp. 569-580. The place ought to be on the west coast of India, north of Mumbai, 
but I cannot identify it. 
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Place Name 

L 


43 

Misr 

63; 1 5 

30;20 

44 

Bayt al-Maqdis 

66;30 

31;50 

45 

'Amman 

67;20 

31;0 

46 

Dimashq 

70;0 

33;20 

47 

Hala 

79; 15 

32; 15 

48 

Kufa 

79;30 

31;30 


Second Circle 



[III] tatimma iqlim thalith (continuation of the third climate) 

49 

Baghdad 

80; 15 

33;20 

50 

Mada’In 

80;20 

33;0 

51 

Bab al- c Iraq 

80; 15 

33;0 

52 

Halwan 

84;55 

34;0 

53 

Basra 

84;0 

30;0 

54 

Isfahan 

87;40 

32;25 

55 

Flruzabad 

87;30 

28; 10 

56 

Shiraz 

88;0 

29;30 

57 

Multan 

107;25 

29;40 

58 

Bakr 

105;0 

27;40 

59 

Kirman 

94;30 

30;5 

60 

Parashwar 

85;55 

31;0 

61 

Qandahar 

107;40 

33;0 

62 

Salkut 

109;0 

33;0 

63 

Lahur 

109;20 

31;50 

64 

Dihll 

113;35 

28;39 
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Place Name 

L 

T 

65 

Tanlsar 

114;33 

30; 10 

66 

Samir ? 

85;40 

32; 15 

67 

Kolkanda 

114;19 

28;3 

[IV] a 

l-iqlim al-rcibi c (the fourth climate) 


68 

c Anah 

75;30 

38;45 

69 

Tun 

92;30 

34;30 

70 

Harat 

94;20 

34;30 

71 

Qum 

105;40! 

34;45 

72 

Rayy 

86;20 

35;0 

73 

Sawa 

85;0 

35;0 

74 

Kashmir 

108;0 

35;0 

75 

Hamadan 

83;0 

35;10 

76 

Halab 

72;10 

35;50 

77 

Mashhad 

92;30 

36;0 

78 

Sabzawar 

91;30 

36;5 

79 

Bustam 

89;30 

36;10 

80 

Balkh 

101 ;0 

36; 11 


Third Circle 



[IV] tatimmah iqhm rabi 

c (continuation of the fourth climate) 

81 

Nlshabur 

92;30 

36;21 

82 

Taliqan 

85;45 

36;10 

83 

Astarabad 

89;35 

36;50 

84 

Qazwln 

85;30 

36;35 

85 

Badakhshan 

104; 24 

37;10 
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Place Name 

L 

<P 

86 

Maragha 

82;0 

37;20 

87 

Marw 

97;0 

37;40 

88 

Tabriz 

82;0 

38;0 

89 

Ardabll 

80;30 

38;0 

[V] al-iqlim al-khamis (the fifth climate) 


90 

Nakhjawan 

81; 15 

38;40 

91 

Samarqand 

99;16 

39;37 

92 

Blkand 

97;30 

39;45 

93 

Bukhara 

97;30 

39;50 

94 

Tubbat 

110;0 

40;0 

95 

Barda c a 

83;0 

40;30 

96 

S[h]amakhl 

84;30 

40;50 

97 

Khujand 

105;35 

41 ;55 

98 

Khutan 

107;0 

42;0 

99 

Kashan 

101 ;35 

42;0 

100 

Bab al-Abwab 

85;0 

43;0 

101 

Aylaq 

99;10 

43;20 

[VI] a 

1-iqlTm al-sadis (the sixth climate) 


102 

Halqiya 

20;0 ! 

47;0 

103 

Yanbaluna 

34;55 

45; 15 

104 

Bandqlya 

42;0 

44;0 


Fourth Circle 




[VI] tatimma al-iqlim sadis (continuation of the sixth climate) 
105 Haraqla 67;20 46;30 
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Place Name 

L 

T 

106 

Farab 

88;30 

45;0 

107 

Kashghar 

106;30 

44;0 

108 

Blsh Baligh 

111 ;0 

45;50 

109 

Khan Baligh 

134;0 

46;0 

[VII] < 

il-iqlim al-sabi c (the seventh climate) 


110 

Aqjakirman 

65;0 

50;0 

111 

Qirqir 

65;30 

50;0 

112 

Tirnu 

67;30 

50; 15 

113 

Araq 

85;0 

48;0 

114 

Saray 

86;0 

48;0 

115 

Akla 

88;0 

49;0 

[VII+; 

] kharij iqlim haftum (beyond the seventh climate) 

116 

Marikirman 

65;45 

50;40 

117 

Sudaq 

66;0 

51 ;0 

118 

Jazalr Rud Hard 

— 

62;0 

119 

Jazalr Qull 

— 

65;0 

120 

Nahaya Bahr 
Awqiyanus 300 

— 

71;0 


Back 

The rim on the back is wider than the limb in the front. The rim of the two upper 
quadrants carries the altitude scales, which are divided in 1 ° and 5° and labelled 5—90; 
90—5. 


300 


End ( nahaya ) of the encircling ocean called Oceanus cf. Kennedy 1987a, p. 248. 
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The upper left quadrant is occupied by a sine-cosine graph with 60 horizontal and 
60 vertical parallels, each fifth of which is highlighted with dots. In the upper right 
quadrant are traced declination circles for each 5° of solar longitude. These are labelled 
by the names of the zodiac circles along the two radii. The names of the signs from 
summer solstice to winter solstice, viz. al-Saratcin to al-Qaws, are written along the 
vertical radius from the centre up to the periphery and the names of the signs from winter 
solstice to summer solstice, viz. al-Jadi to al-Jawzd’, along the horizontal radius from 
the periphery to up to the centre. Above or next to these names the subdivisions of signs 
are numbered from 6 to 30, separately for each sign. In addition, two sigmoid graphs of 
the midday altitude of the sun throught the year are plotted for the latitudes 27° and 32° 
with the labels khatt nisf al-nahdr bi-ard 27 and khatt nisf al-nahdr bi-ard 32 
respectively. 

In the lower half are shadow squares, on the left for a base of 12 and 60 and on the 
right for 7. The vertical and horizontal scales are drawn in three bands each. The inner 
band is divided in 12 units and numbered from the centre from 1 to 12 up to the end of 
horizontal scale and from 12 to 1 in the vertical scale. The middle band is divided in 
sexagesimal units. These are numbered in 5s in the outer band; from the centre onwards 
as 5, 10, 15, ... 60 in the horizontal scale and again as 60, 55, 50, ... 1 in the vertical 
scale. The horizontal scale of 12 is labelled as zill sullam asabf mustawT and the vertical 
scale zill sullam asabf mafkus. The scale of 60 in the outer band has a new name; the 
horizontal scale is entitled zill sittaynT mustawT (sexagesimal direct shadow) and the 
vertical scale zill sittaynTmafkus (sexagesimal reverse shadow). This sexagesimal scale 
occurs here for the first time on Lahore astrolabes. 

The scale on the right has only a single band divided in 7 units and numbered 
accordingly. The labels are zill sullam aqdam mustawT for the horizontal scale and zill 
sullam aqdam mafkus for the vertical scale. In an outer band adjoining the horizontal 
and vertical scales is engraved the maker’s signature which will be discussed below. 

Inside the shadow scales, there are 6 semi-circular rows, separated by double lines. 
In the first row (as counted from the outside) are engraved the names of the 28 lunar 
mansions and in the second row the names of the 12 corresponding zodiac signs. The 
next two rows contain the table of limits ( al-hudud ) and the last two lines the decans 
(< al-wujuh ) and their regents as in A016 and A026. 
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These 6 semi-circular rows enclose the rectangular table of triplicities written 
upside down with the heading cirbcib muthallathath laylT wa nahari (the regents of the 
triplicities at night and in the day). As in the two previous case (A026 and A027), the 
table avoids the four-fold classification according to the elements. 

Finally, below the shadow squares, there is one more table entitled fadl al-dciwr 
(excess of revolution) as in AO 16 and A026. 

Alidade etc 

The alidade and the wedge are plain and not original. The pin is original, its head 
is shaped like a lotus with 16 petals. 
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Figure A030.5 - Back of the astrolabe (photo by S. R. Sarma) 

Inscription 

The inscription is engraved in outer band outside a shadow square with the base 


of 7: 

sard at ad c af al-ibad muhammad muqim ibn c Tsa ibn allahdad asturlabl 
lahuri humdyunl 
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‘The work of the least of the servants [of God], Muhammad Muqim, son of 
Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun.’ 

To the right of the shadow squares is engraved the year of manufacture in both 
standard Arabic numerals and in Abjad notation: ft 1053 sanah hijrT gh-n-j (in the year 
1053 HijrT). To the left of the shadow squares the year is mentioned in a different era: ft 
1955 sanah sikandari gh-z-n-h (in the year 1955 of Alexander, i.e. RumI era). 

The Hijrl year 1053 lasts from 21 March 1643 to 9 March 1644 and the RumI year 
1955 from 11 October 1643 to 10 October 1944. Therefore, the astrolabe was completed 
in the period from 11 October 1643 and 9 March 1644. 

A little below the Hijrl year is engraved ft 1221 sanah (in the year 1221). This 
cannot be the year of manufacture in a third era. It is obviously added by a latter hand 
and may probably refer to the year in Hijri era when a new owner acquired it in 1806- 
07. 

Provenance 

Purchased by Lewis Evans in July 1909. 

Bibliography 

Gunther 1932, no. 72, pp. 197-200, figs. 98 (plate for lat. 23°, wrongly labelled as 22°), 
99 (front view), pi. XLVII (back & gazetteer). 



456 


A031 ASTROLABE BY MUHAMMAD MUQIM, 1053 AH (AD 1643-44) 301 
Diameter 144 mm 

Washington, National Museum of American History 
CCA 86; Repertoire 16 

Components 

Body with kursT (d. 144), shackle and ring, 5 plates, rete, alidade, pin and horse. Of 
these, the mater is original, the rete and the alidade are replacements, so also the plates 
serving the latitudes 31°-32° and 22°-25°. 

Front 

The ring is a corrugated circle and the shackle has the trifoliate shape. The kursT 
is covered on both sides with plates attached with rivets; apparently the fretwork is 
damaged. The limb is graduated in 1° and 5° and numbered 5—90; 5—90; 5—90; 5— 
90. 

Rete 

The rete is a crude replacement and non-functional. 302 The Capricorn ring is 
decorated with a pattern of a vine with leaves. The ecliptic is crudely divided and 
labelled with the names of the 12 signs. The name of only one star, Qalb al-Aqrab (a 
Scorpii), is engraved near the tip of the Capricorn ring on the right. 


Entry based on Gibbs & Saliba 1984, pp. 129-132, where the gazetteer is not given. It is added 
here on the basis of a photo kindly provided by Dr Peggy Kidwell. 

An astrolabe of 1659 by MuqTm's nephew Diya’ al-Dln (A076) is also equipped with a similar fake 
non-functional rete (cf. Gibbs & Saliba 1984, pp. 132-134; fig. 87). 
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Figure A031.1 - Rete of the astrolabe (© National Museum of American History, Washington, D.C.) 

Plates 


There are 5 plates, each one notched at the north point. 
Table A031-1 Plates 



<P 

Longest Day 

la 

Plate of horizons 


lb 

Plate of ecliptic coordinates 


2a 

36° 

14 hours 

2b 

? 

14 hours 

3a 

36° 

14 hours 

3b 

40 

14 hours 

4a 

31 

14 hours 

4b 

32 

14; 8 hours 

5a 

25° 

13 hours 
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<P 

Longest Day 

5b 

22° 

13 hours 


The first plate carries the plate of ecliptic coordinates with the label safihcit mTzan 
al- c anka[b]ut on one side and the plate of horizons on the other. 

The other four plates are calibrated for different latitudes. Plate 3a is designed for 
latitude 36°, so is also plate 2a. The reverse side 2b carries no statement about the 
latitude. Strangely on all these plates, the duration of the longest day is given uniformly 
as 14 or 13 hours! For the latitude 32°, however, the correct value of 14;08 hours is 
given. It is also strange that there is no plate for the latitude of 27° (the Mughal imperial 
city of Agra) although a solar meridian altitude graph is drawn for this latitude on the 
back. Altitude circles are drawn for every 3° on some plates and for every 6° on some 
others; azimuth arcs for every 6° or 10°; similar variation occurs about the lines for 
equal hours. 

Gibbs & Saliba opine that plates 4 and 5 are not original. But a closer examination 
is necessary to determine the original plates and the later additions. 



A031 - Astrolabe by Muhammad Muqim, 1053 AH (AD 1643-44) 


459 



Figure A031.2 - Geographical Gazetteer (© National Museum of American History, Washington, D.C.) 


Geographical Gazetteer 

The geographical gazetteer is engraved in three circles which are separated by 
blank rows with double lines on either side. It provides the names and coordinates of 77 
localities, roughly according to increasing longitude. As in A026, the gazetteer here 
commences in the inner circle. 


Table A031-2 Geographical Gazetteer 


Locality L qp 


Al-bilad al-tul al-ard 


Inner Circle 
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Locality 

L 

T 

1 

Qayrawan 

41 ;0 

31 ;40 

2 

Ta c if 

77;30 

21;20 

3 

Madlnat Tayyaba 

75;20 

25 ;0 

4 

Makka MiTazzam 

77; 10 

21;40 

5 

Bayt al-Maqdis 

66;30 

31;50 

6 

Dimashq 

70;0 

33; 15 

7 

Halab 

72;10 

35;50 

8 

Maragha 

82;0 

37;20 

9 

Tabriz 

82;0 

38;0 

10 

Kufa 

79;10 

31;30 

11 

Baghdad 

80;0 

33;25 

12 

Basra 

84;0 

30; 11 

13 

Flruzabad 

87;30 

28;0 

14 

Shiraz 

88;0 

29;36 

15 

Yazd 

89;0 

32;0 


Middle Circle 



16 

Qazwln 

85;0 

36;0 

17 

Isfahan 

87;40 

32;25 

18 

Kashan 

86;0 

34;0 

19 

Bistam 

89;30 

36; 10 

20 

Sabzawar 

91 ;30 

36; 10 

21 

Mashhad 

92;30 

36;0 

22 

Harat 

94;20 

34;30 

23 

Balkh 

81 ;0 

36;0 
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Locality 

L 


24 

Badakhshan 

104; 24 

37; 10 

25 

Bukhara 

97;30 

39;50 

26 

Samarqand 

99; 16 

39;37 

27 

Khujand 

100;35 

41 ;55 

28 

Kasghar 

106;30 

44;0 

29 

Khutan 

107;0 

42;0 

30 

Hurmuz 

92/94;0 

25;0 

31 

Maymand 

101 ;55 

33;20 

32 

Kirman 

91 ;30 

30;5 

33 

Ghazna 

104; 20 

33;35 

34 

Kabul 

104;40 

34;30 

35 

Purshur 

105;55 

31 ;0 

36 

Tubbat 

110;0 

40;0 

37 

Kashmir 

108;0 

35;0 

38 

Qandahar 

107;40 

33;0 

39 

Daybal 

102;30 

25; 10 

40 

Bakar 

105;0 

27; 40 

41 

Multan 

107;35 

29; 40 

42 

Salkut 

109;30 

33;0 


Outer Circle 



43 

Lahur 

109;20 

31 ;50 

44 

Tanlsar 

112;33 

30; 10 

45 

Panlpaht 

113; 20 

28;52 

46 

Dihll 

113;35 

28;39 
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Locality 

L 


47 

Sanbhal 

115;20 

28; 18 

48 

Sunam 

112;25 

30;30 

49 

HansI 

112;25 

29;45 

50 

Badawan 

114;59 

27;32 

51 

Kul wa Jalall 

114;19 

28;4 

52 

Akbarabad 

115;0 

26;43 

53 

Kawaliyar 

114;0 

26;29 

54 

Qannawj 

115;50 

26;35 

55 

Karah wa Manikbur 

118; 10 

29;49 

56 

Banaras 

117;20 

26;55 

57 

Jawnbur 

119;6 

26;36 

58 

Kupamau’ 

116;33 

26;45 

59 

Baruj 

111 ;5 

21;20 

60 

KalpI 

116.45 

26;55 

61 

Saruj 

72;40 

34;50 

62 

AjmTr 

111;5 

26;26 

63 

Ujjayn 

110;50 

23;30 

64 

Jidda 

76;0 

21;0 

65 

Awadh 

118;6 

27;22 

66 

Laknnaw 

114;4 

26;30 

67 

Narwar 

114;0 

25;20 

68 

Mandu 

111;25 

22; 15 

69 

Burhanbur 

113;0 

20;30 

70 

Ahmadabad 

108;40 

23; 15 
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Locality 

L 

<P 

71 

Kanbayat 

109;20 

26; 20 

72 

Dawlatabad 

111 ;0 

20;30 

73 

Juyul 

106;40 

19;0 

74 

Sarandlb 

130;0 

10;0 

75 

Sultankut 

115;0 

28;30 

76 

Bljapur 

105;30 

17;20 

77 

Kulkanda 

114;20 

28;4! 


Back 

On the back, the upper half of the rim carries the two altitude scales, divided in 1 ° 
and 5° and numbered as 5—90; 90—5 and the lower half of the rim the cotangent scales 
in feet and digits. 

In the upper left quadrant is engraved a sine-cosine grid with 30 horizontal and 30 
vertical parallels, every third line being highlighted. The upper right quadrant carries 
six declination arcs. Two graphs of solar meridian altitude are plotted on this quadrant 
for the latitudes 27° and 32° with the usual labels. 
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Figure A031.3 - Back of the astrolabe (© National Museum of American History, Washington, D.C.) 

In the lower half, there are two shadow squares. The left one is divided in 12 digits 
and the right one in 7 feet, with appropriately numbered divisions and labels. Inside the 
area bounded by these two squares are semi-circles, the outer one contains the names of 
the 12 zodiac signs and the inner one the names of the 28 lunar mansions. 

Alidade 

The alidade is plain without any scales; it may also be a replacement. 
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Inscription 

Above the semi-circle containing the names of the lunar mansions is engraved the 
name of the astrolabe maker. The date of production is written below the shadow 
squares. 

sancfahu muhammad muqim ibn c lsd ibn allahdad asturldbl humdyum IdhurT 
fi sanah 1053 hijrl 

‘Made by Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Empror] Humayun, in the year 1053 AH.’ 

Bibliography 

Gunther 1932, no. 86, p. 216. 

Gibbs & Saliba 1984, pp. 129-132. 
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A032® ASTROLABE BY MUHAMMAD MUQlM, 1070 AH (AD 1659-60) 


Diameter 142 mm 

London, British Museum (#1893,0616.4) 
CCA 78; Repertoire 18 



Figure A032.1 - Front of the astrolabe (© Trustees of the British Museum) 
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The inscription on the lower rim on the back of this astrolabe proclaims that this 
astrolabe is made by Muhammad Muqim in AH 1070 (AD 1659-60). Even so, it raises 
some problems. 

(i) There is a large gap of 17 years between Muqlm’s last dated astrolabe of AH 1053 
and this one. This can, of course, be explained away by saying that Muqim continued 
making astrolabes but was not particular enough to put dates on the astrolabes. 

(ii) The kursT is very low and not worked a jour as in all other astrolabes by Muqim. 

(iii) The inner side of the mater where the gazetteer is engraved and three plates have 
silver finish which is unusual. 

(iv) On the rete the equinoctial and the solstitial bars are graduated. 

(v) The most problematic is the geographical gazetteer. The symbol used here for zero, 
resembling a pair of small scissors (see Figure A032.5), is unlike the symbol in all other 
astrolabes by Muqim. His nephew Diya’ al-Dln uses this symbol most frequently. Did 
Diya’ al-Dln then engrave the gazetteer? As in Muqlm’s astrolabes A024 and A030, the 
gazetteer is arranged here according to climates. After the end of the seventh climate, 
five places are listed under the heading iqlTm khariz, ‘beyond climate,’ implying ‘beyond 
the seventh climate’. These are Allahabad, Surat, (?), Dhaka and Patna, i.e., Indian cities 
which should have been mentioned in the second climate. Furthermore, in the headings 
iqllm and iqlTmha are used indiscriminately. 

Components 

Body with kursT (d.142, h. 176, t. 6), shackle and ring, rete, 4 plates, alidade, pin 
and horse. One plate is a replacement, so too are the alidade, pin and horse. 

Front 

The ring is large and the shackle has a trifoliate shape. The kursT is very low and 
solid. The profiles are made up of many lobes and decorative holes. The surface is 
engraved with a floral motif in bas relief. The finial is trifoliate. 

The limb is divided in 1° and 5° and labelled 5—90; 5—90; 5—90; 5—90. 
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Figure A032.2 - Rete of the astrolabe (© Trustees of the British Museum) 


Rete 

The two rings of the Tropic of Capricorn and ecliptic are held together by complete 
equinoctial and solstitial bars without any counter change. The left edge of the solstitial 
bar and the upper edge of the equinoctial bar constitute the vertical and horizontal 
diameters respectively. Like the edge of the ecliptic circle, these edges are also sloping; 
they are also graduated, into certain number of units and labelled with Abjad numbers. 
Each division is subdivided into 3 parts. The star pointers are joined by a fine floral 
tracery. 

There is handle at 45° off the meridian in NW. On the back of the rete is engraved sahib 
upside down at the bottom of the ecliptic ring. Is this an incomplete attempt to 
engrave the name of the owner? 

Plates 

There are four plates, all with silver finish. The last one is made of a lighter metal 
and the projections on it are not complete; it must be a replacement. 
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Table A032-1 Plates 




Longest Day 

la 

25° 

13;25 hours 

lb 

27° 

13;43 hours 

2a 

29° 

13;52 hours 

2b 

32 

14; 8 hours 

3a 

Plate of ecliptic 
coordinates 


3b 

Plate of horizons 


4a 

9° 

— 

4b 

11° 

12;20 hours 


On plates 2 and 3 altitude circles are drawn for every 2°; every second one is 
labelled as 4, 8, ..on both sides. 

On 2a, there are no azimuth curves; on 2b, 3a-b, azimuth curves are drawn for 
every 6° below the horizon, numbered in a straight line below the Tropic of Cancer. 

On plates 2 and 3, lines for seasonal hours and dotted lines for equal hours from 
the western horizon are drawn; both sets are numbered jointly from 1 to 12 from the 
western horizon onwards. 

Plate 2a has an additional feature: here plain lines are drawn for ghcitis from the 
western horizon and counted from 1 to 31 in standard Arabic/Persian numerals. 

Plate 3a is inscribed with the Plate of ecliptic coordinates and carries the label 
safihat nuzan al-ankabut. Latitude circles are drawn for every 3°; they are labelled on 
alternate sides of the vertical diameter from the centre to the north point. Every fifth line 
(15°) is dotted. Longitude circles are traced for every 6°; the circles for every 30°, being 
the boundaries of the signs, are dotted. In the lower half the sign names and numbers of 
the divisions (6, 12, ... 30) are inscribed below the ecliptic circle; but in the upper half, 
these are not written below the upper half of the ecliptic but (much below) just above 
the equator circle. Under the east west diameter are written al-mashriq in the east and 
al- maghrib in the west. 



470 


Muhammad Muqim 


Plate 3b carries the plate of horizons and has the label safiha dfdqiyq. It carries 
four sets of half horizons for each degree of latitude, from 10° to 66° (the last one 
repeated in all the sets), but each alternate latitude numbered at both extremities. 


11 

19 

27 

35 

43 

51 

59 

66 

12 

20 

28 

36 

44 

52 

60 

66 

13 

21 

29 

37 

45 

53 

59 

66 

14 

22 

30 

38 

46 

54 

60 

66 


Declination scales along the four radiallines; these are divided into 2 and 6 units 
and labelled as 6, 12, 18, 24. 

The fourth plate, which appears to be a later addition, is calibrated for latitude 9°. 
Here are drawn altitude circles for every 5°, and labelled on both sides. There are no 
azimuth arcs. The reverse side, 4b, is made for the latitude 11°. Here also altitude circles 
are traced for every 5° and labelled on both sides. There are no azimuth arcs, nor lines 
for seasonal hours. Lines for equal hours are drawn from the western horizon and 
numbered from 1 to 12. 
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Figure A032.3 - Geographical gazetteer (© Trustees of the British Museum) 
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Geographical Gazetteer 

The gazetteer is engraved in three circles with three rows in each to provide the 
coordinates of 93 localities arranged according to climates. The writing in upside down, 
but the enumeration begins in the outer circle. 

Table A032-2 Geographical Gazetteer 



Place Name 

L 

<P 


asma’ al-buldan 

al-tiil 

al-ard 


Outer Circle 



1 

[-1] iqllm (!) az khatt istiwa’ td iqlTm awwal (from the line of equator up 
to the first climate) 

01 

(Sahil Bahr 
Awqiyanus) 

11 ;0 

0;0 

02 

(Jazlrat Qanbala) 

— 

3;0 

03 

Jamkut 

177;0 

5;0 

04 

Shalla 

170;0 

5;0 

05 

Kukuh 

54;10 

10;0 

06 

c Adan 

76;0 

11 ;0 

07 

? 

10;0 

14;0 

08 

Dabal 

74;20 

14;10 

09 

? 

77;30 

14;30 

10 

Jind 

75;30 

14;30 

[I] al¬ 

iqhm awwal (the first climate) 


ii 

Sawmnat 

104;0 

17;0 

12 

Zaitun? 

114;0 

17; 15 

13 

Bijapur 

105;30 

17;20 

14 

Burhanpur 

103;0 

20;30 

[II] iqlimha (!) al-iqlim duyam (the second climate) 
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Place Name 

asma’ al-buldan 

L 

al-tul 

al-ard 

15 

Dawlatabad 

111 ;0 

20;30 

16 

Jidda 

77;0 

21;0 

17 

Ta c if 

77;30 

21;20 

18 

Makka Mu c zzum 

77; 10 

21 ;40 

19 

Kanbayat 

109;20 

22; 20 

20 

Khaybar 

75;20 

24; 20 

21 

Madlnat 

Musharrafa 75;20 

25 ;0 


22 

Hurmuz 

92;0 ! 

25;0 

23 

AjmTr Hadrat 

Khwaja 

111 ;0 

26;0 

24 

Kawallyar 

114;0 

26;29 

25 

LahknutI 

114;33 

26;30 

26 

Qannawj 

115;50 

26;35 

27 

Jawnpur 

119;6 

26;36 

28 

Akbarabad dar al- 
Mulk Hind 

114;0 

26;43 

29 

Kubamau’ 

116;33 

26;45 

30 

Karah wa Manikpur 

118; 10 

26;49 

31 

Awdah 

118;6 

27; 22 

32 

Badawan 

119; 19 

27; 22 

[III] it 

jlimha (!) al-iqlim siwum (the third climate) 


33 

Kulkanda 

114; 19 

18;4 

34 

FTruzabad 

106;30 

28; 20 

35 

Shahjahanabad 

113;35 

28;39 
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Place Name 

L 

<P 


asma’ al-buldan 

al-tiil 

al-ard 

36 

Shiraz 

108;0 

29;36 

37 

Multan 

107;35 

29;40 

38 

Basra 

84;0 

30;0 

39 

Misr 

66;20 

30;20 


Middle Circle 



i 

[III] tatimma iqlim siwum 

(continuation of the third climate) 

40 

Kufa 

79;30 

31;30 

41 

Bayt al-Maqdis? 

66;30 

31;30 

42 

Lahur dar al- 
Saltanat 

109;20 

31;50 

43 

Yazd 

89;0 

32;0 

44 

Isfahan 

87;40 

32;25 

45 

Qandahar 

104;40 

33;0 

46 

Salkut 

109;0 

33;0 

47 

Mada’in 

72;0 

33;0 

48 

Dimashq 

70;0 

33;55 

49 

Baghdad 

72;0 

33;25 


[IV] iqlim chaharum (fourth climate) 


50 

Kashan 

86;0 

34;0 

51 

Mawsil 

77;0 

34;30 

52 

Tun 

92;30 

34;30 

53 

Harat 

94;30 

34;30 

54 

Kabul 

104;40 

34;30 

55 

Rayy 

86;20 

35;20 
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Place Name 

asma’ al-buldan 

L 

al-tiil 

T 

al-ard 

56 

Kashmir ? 

108;0 

35;0 

57 

Hamadan 

83;0 

35;10 

58 

Halab 

72;10 

35;50 

59 

Mashhad Maqdis 

92;30 

36;0 

60 

Sabzawar 

91;30 

36;? 

61 

Balkh 

101 ;0 

36;41 

62 

Badakhshan 

84;24 

37;10 

63 

Tabriz 

82;0 

38;0 

64 

Ardabll 

82;0 

38;0 

65 

Nakhajwan 

81; 15 

38;40 

[V] iq 

limha (!) al-iqlTmpanjum (the fifth climate) 

66 

Samarqand 

99;16 

39;37 

67 

Bukhara 

97;30 

39;50 

68 

Tubbat 

110;0 

40;0 

69 

Barda c a 

83;0 

40;30 

70 

SamakhI 

84;30 

40;50 


Inner Circle 



[V] tatimma iqlim panjum (continuation of the fifth climate) 

71 

— 

66;30 

41 ;0 

72 

Khujand 

105;35 

41 ;55 

73 

Khutan 

107;0 

42;0 

74 

Kashan 

101 ;35 

42;0 

75 

Farghana 

102;0 

42; 20 
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Place Name 

asma’ al-buldan 

L 

al-tiil 

<P 

al-ard 

[VI] iqhm shashum (sixth climate) 


76 

Kashghar 

106;30 

44;0 

77 

— 

92;0 

44;0 

78 

Balkh 



79 

Taraz 



80 

Blsh Baligh 

46;0 ? 


81 

Khan Baligh 



82 

Harat 



[VII] i 

iqhm haftum (seventh climate) 


83 

Arq 

105 

70;0 

84 

Bulghar 

60;0 

?;30 

85 

? 



86 

Qirqir 

64;30 

50;40 

87 

Kirman Marl 

65;45 

50;45 

88 

Sudaq 

66;0 

51 ;0 

[vii+; 

] iqhm khariz (beyond climate) 


89 

Allahabad 

115;34 

26;50 

90 

Surat 

108;50 

13; 15 ? 

91 




92 

Dhaka Bankala 

130;0 

? 

93 

Patna 

120;? 
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Figure A032.4 - Detail of Figure A032.3 showing the zero symbols 
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Figure A032.5 - Back of the astrolabe (@ Trustees of the British Museum) 
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Back 

On the back, the upper half of the rim carries altitude scales, divided in 1° and 5° 
and labelled 5—90; 90—5. 

In the upper left is the trigonometric quadrant with 60 horizontal parallels. The 
solar quadrant in the upper right divided into 18 zones by the declination curves. Along 
the two radii are engraved the names of the corresponding signs and the degrees of their 
subdivisions (10°, 20°, 30°). Four sigmoid curves are drawn here to represent the 
midday altitude of the sun throughout the yeat at four latitudes 27° (Agra), 29° (Delhi), 
32° (Lahore), 36° (Samarqand). The uppermost curve carries the label khatt nisf al- 
nahar bi-ard 27. For the others, just the numerical value of the latitude is engraved 
below on the right hand side. In all other astrolabes Muqim drew just two curves for the 
latitudes of 27° (Agra) and 32° (Lahore). In this astrolabe a curve was added for the 
latitude 29° (Delhi), presumably because in 1648 Shah Jahan shifted the Mughl capital 
from Agra to Delhi and renamed the latter as Shahjahanabad. 303 

In the lower half of the back are shadow squares, on the left for the base of 12 
digits and on the right for the base of 7 feet, with the usual labels. 

Inside the shadow squares, there are two rectangular tables. On the right is the 
table of multiples of the differences between the approximately correct length of the 
tropical year and 365 days ifadl cil-dawr). On the left is the table of the triplicities and 
their regents of the night and of the day with the heading jadwal arbdb muthallathat laylT 
wa nahdn. This table differs slightly from the tables in other astrolabes. 


303 


Muqim's nephew Diya’ al-Dm drew two curves for the latitudes of 27° and 32° in his astrolabes 
made before 1648 and three curves for 27°, 29° and 32° in the astrolabes produced after 1648. 
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Table A032-3 Triplicities and Regents 


Night 

Regent 

Sign 

Day 

Regent 


Night 

Regent 

Sign 

Day 

Regent 

Jupiter 

Aries 

Sun 


Mercury 

Gemini 

Saturn 

Sun 

Leo 

Jupiter 


Saturn 

Libra 

Mercury 

Saturn 

Sagittarius 

Saturn 


Jupiter 

Aquarius 

Jupiter 

Moon 

Taurus 

Venus 


Venus 304 

Cancer 

Venus 

Venus 

Virgo 

Moon 


Mars 305 

Scorpio 

Mars 

Mars 

Capricorn 

Mars 


Saturn 306 

Pisces 

Saturn 307 


Outside the shadow squares are six semi-circular rows; the first two outer ones 
display the relation between the 28 lunar mansions and 12 signs of the zodiac. The next 
two rows contain the tables of limits ( hudud ) and the last two the decans ( wuzuh ) and 
their regents. 

The rim of the lower half contains cotangent scales in digits and feet respectively. 
On the middle of this row is engraved the maker’s signature and date. 

Alidade 

The alidade is plain and uninscribed. It appears to be a replacement added later. 
Inscription 

It appears that while designing the back, no plan was made for the location of the 
inscription. After the back has been completely engraved, including the cotangent scales 
and the numbers of the division on them, the inscription was engraved there as an 
afterthought. In the cotangent tables, the first cells on either side of the meridian line are 


Elsewhere Mars. 
Eslewhere Venus. 
Elsewhere Moon. 
Elsewhere Moon. 
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rather long with just the numerical value 6 (j) engraved there. The inscription was 
placed here, with the numerical value 6 (j) punctuating it on both sides of the meridian: 



Figure A032.5 - Signature of the astrolabe maker (detail of Figure A032.4) 

sarfat ad c af al- c ibad muhammad muqim ibn mulla [j] c isa ibn mulla shaykh 
allahdad asturldbl humdyunl [j] Idhurlfl sanah 1070 hijrl 
‘Made by the weakest of the servants [of God], Muhammad Muqim, son of 
Mulla cisa, son of Mulla Shaykh Allahdad of Lahore, astrolabe maker to [the 
Emperor] Humayun in 1070 Hijrl [= 1659-60].’ 

Bibliography 

Gunther 1932, pp. 210-211, no. 78. 
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A033 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 308 

Diameter 270 mm 

Paris, PC (Georges Charliat) 

CCA 3504; Repertoire 23 



Figure A033.1 - Front of the astrolabe (photo from Guye & Michel 1971) 


308 


Entry based on the Repertoire (23) and a partial photo in Guye & Michel 1971, fig. 211. 
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From the partial image published in Guye & Michel, the astrolabe appears to be a 
large and splendidly crafted piece. According to the Repertoire, it is one of the rare 
astrolabes to have an eccentric zodiac calendar on its back. 309 

Components 

Body with kursT, shackle and ring, rete for 44 stars, pin and wedge; no information 
is available on the number of the plates and on the alidade. 

Front 

The very delicately fretted kursT looks like filigree work, with the motif of the tulip 
with flared petals is repeated often. The profiles, with lobes between ogees above and 
below are engraved with a pattern on the surface. The trifoliate finial is also fretted. 
There is a cartouche in the centre of the kursT. 

The limb is divided in 0;20°, 1 ° and 5 ° and labelled from 5 to 360. The inner edge 
of the limb is not straight, but is rather irregular which is surprising. 

Rete 

The Capricorn ring and the ecliptic ring are held together by the complete 
equinoctial and solstitial bars, each with a counter change at the centre. The ecliptic ring 
is divided into the 12 zodiac signs and labelled with their names. Each sign is further 
subdivided into units of 3° and numbered accordingly. The star pointers are joined by a 
delicate floral tracery where once again the motif of tulip flowers two flared petals 
dominates. There is a handle at the north point. On the limb, at 50° and 140° can be 
seen two small fish-shaped rotatable lugs to hold the rete in place. Presumably there are 
two more such clips at 230° and 320°, that it at an interval of 90°. 310 

Plates 

It is not known how many plates there are. In the only available photo, beneath the 
rete can be seen a plate carrying stereographic projections for latitude 25°. Here altitude 
circles are drawn for every 1° and azimuth arcs for every 6° below the horizon. There 


Qa’im Muhammad’s astrolabe of 1635 (A013) also has a such a calendar on the back. 

Similar clips can be seen in an astrolabe (A 104) attributable to Diya’ al-Dln Muhammad at the 
Adler Planetarium, Chicago. 
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are two sets of hour lines, one for seasonal hours and the other for equal hours since 
sunset and before sunrise. 

Geographical Gazetteer 

A geographical gazetteer is engraved on the inner side of the mater. 

Back 

On the back, the upper half of the rim carries the two altitude scales divided in 1 ° 
and 5° and labelled 1— 90; 90— 1. There is an eccentric zodiac calendar divided in 12 
x 30 units and also a calendar of Syrian months divided in 28, 30, 31 days. There are 
the usual trigonometric quadrant in the upper left, the solar quadrant in the upper right, 
shadow squares in the lower half, besides a table of triplicities and other astrological 
tables. 

Inscription 

'canal bi-yad ad'af al-' ibad muhammad muqim ibn mulld c Tsd ibn shaykh 
allahdad asturldbl humdyum IdhurT 

‘Made by the hand of the weakest of the servants [of God], Muhammad 
Muqim, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe 
maker to [the Emperor] Humayun.’ 

Bibliography 

Guye & Michel 1971, pp. 226, 228, fig. 211, where a partial image of the front is 
published. 
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A034 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 206 mm 
Paris, PC 

CCA 3828; Repertoire 22 

The only information available is from the Repertoire. According to this source, 
the astrolabe consists of the body, rete for 40 stars and 5 plates. A geographical gazetteer 
is engraved on the inner side of the mater. 

On the back, the rim of the upper half carries two altitude scales. On the upper left 
there is a trigonometric quadrant and on the upper right a solar quadrant with curves for 
the midday altitude of the sun at latitudes 27° and 32°. In the lower half, shadow 
squares, table of triplicities and other astrological tables. 

Inscription 

ada'f al- c ibad muhammad muqim ibn c Tsd ibn allahdad 
asturldbl humayunl IdhurT 

‘ [Made by] the weakest of the servants [of God], Muhammad Muqim, son of 
Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun.’ 

Provenance 

The astrolabe was previously in the collection of Nicholas Landau, Paris. 
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A035 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 311 

Diameter 204 mm 
Paris, PC 
CCA 3829 

Components 

Body, rete for 43 stars, 4 plates; no information on alidade, pin and horse. 
Front 

The limb is divided in 1° and 5° and numbered from 5° to 360°. 

Rete 

The following 46 stars named on the pointers in the rete 
Table A035-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab Qaytus JjanubT] 

(3 Ceti 

02 

Batn 

(3 Andromedae 

03 

Dhanab al-Hut 

a Piscium 

04 

Rijl al-Musalsala 

y Andromedae 

05 

Sadr al-Qaytus 

n Ceti 

06 

Ghul 

(3 Persei 

07 

Kaff al-Jadhma ’ 

a Ceti 

08 

Tali Musafat al-Nahr 

Y Eridani 

09 

c Ayn al-Thawr 

a Tauri 

10 

Al-Ayyuq 

a Aurigae 

11 

Rijl Yusrd 

(3 Orionis 

12 

Yad al-Jawjd’ Yusrd 

Y Orionis 


311 


Entry based on an unpublished description kindly provided by Professor David King. 
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Star Name 

Identification 

13 

Yad al-Jawzd’ Yumnd 

a Orionis 

14 

Rijl al-Jawzd’ Yumnd 

k Orionis 

15 

Shfrd YamanT 

a Canis Majoris 

16 

Shfrd Shdmi 

a Canis Minoris 

17 

Tarfat al-Safind 

p Puppis 

18 

Mankhar al-Shuja c 

a Hydrae 

19 

Fard al-Shujd c 

a Hydrae 

20 

Qa’idat al-Bdtiya 

a Crateris 

21 

Zahr al-Dubb al-Akbar 

a Ursae Majoris 

22 

Janah al-Ghurdb 

y Corvi 

23 

Al-Andq 

<; Ursae Majoris 

24 

Simak A c zal 

a Virginis 

25 

Sirnbk Rdmih 

a Bootis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rukbat al-Hawwd Yusrb 

t, Ophiuchi 

29 

Rds al-Jdthi 

a Herculis 

30 

Rds al-Hawwd 

a Ophiuchi 

31 

c Ayn al-Tinnm 

y Draconis 

32 

Yad al-Hawwd Yumnd 
Muqaddam 

6 Ophiuchi 

33 

Nasr al-Wdqi c 

a Lyrae 

34 

Minqdr al-Dajdjah 

|3 Cygni 

35 

Nasr Td’ir 

a Aquilae 

36 

Dhanab al-Dulfin 

e Delphini 
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Star Name 

Identification 

37 

Ridf 

a Cygni 

38 

Dhanab al-Jadi 

6 Capricorni 

39 

Fam al-Faras 

8 Pegasi 

40 

Sdq-i Sdkib al-Md’ 
J[aniibi] 

5 Aquarii 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Kaff al-Khadtb 

(3 Cassiopeiae 

43 

Surrat al-Faras 

6 Pegasi 


Plates 


There are four plates with the following specifications: 
Table A035-2 Plates 



<P 

Longest Day 

la 

18° 

13;9 hours 

lb 

22° 

13;— hours 

2a 

23;30° 

13;30 hours 

2b 

25° 

13;— hours 

3a 

45° 

15;— hours 

3b 

0° +72° 


4a 

Plate of horizons 


4b 

Plate of ecliptic coordinates 



On plates l-3a, altitude circles are drawn for each 2° and azimuth arcs for each 6° 


above or below the horizon as well as curves for the hours since sunset or hours before 
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sunrise. On plate 3b, altitude circles are for every 3° and azimuth arcs for every 6°. Two 
original plates are missing; one of them was replaced by 4. 

Geographical Gazetteer 

There is a geographical gazetteer engraved inside the mater. 

Back 

On the back, the rim of the upper half carries two altitude scales divided in 1 ° and 
5° and marked 5 — 90; 90 — 5. On the upper left is a trigonometric quadrant and on 
the upper right a solar quadrant with curves for the midday altitude of the sun at latitudes 
27° and 32°. 

Provenance 

The astrolabe was previously in the collection of Nicholas Landau, Paris. 
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A036 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 312 

Diameter 160 mm 

Lahore, Lahore Museum (#M.44-1) 

Repertoire 19 



Figure A036.1 - Front of the astrolabe (photo courtesy Dr Naseem Naqvi) 


312 


Entry based on photos kindly provided by Dr Naseem Naqvi, London, and photos and detailed 
information kindy sent by Mubashir Ul-FIaq Abbasi, Islamabad. Mubashir Ul-Haq Abbasi will be 
publishing a full-length description shortly. 
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Components 

Body with kursT (d. 160, h. 205, t. 12), rete for 31 stars and 5 plates. The ring, 
shackle, alidade, pin and wedge are missing. The ensemble is held together by a modern 
bolt and nut. 

Front 

The kursT is not pierced; its surface on both sides is decorated with a very fine 
design of intertwining creepers and flowers in low relief. The trifoliate finial is pierced 
with a small hole at the base on each side, as is done in Kufic astrolabes and also in 
Muqlm’s own astrolabes A047 and A048. The degree scale on the rete is divided in 1° 
and 5° and numbered from 5 to 360. 



Figure A036.2 - Rete of the Astrolabe (photo by Mubashir Ul-Haq Abbasi) 


Rete 

The rete in this astrolabe resembles the same in the astrolabe of 1567 by Allahdad 
(A001) and in the astrolabe attributable to Allahdad (A004); thus it does not follow the 
characteristic style of the Lahore astrolabes. The Capricorn ring and the ecliptic ring are 
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held together by the equinoctial bar and the complete solstitial bar, both of which are 
counter-changed at the centre. Large arcs of the circle representing the equator are 
shown both within and below the ecliptic. There are 31 star pointers on the rete which 
exhibit an archaic form of tiger’s claws. A handle affixed in the Capricorn ring, to the 
right of the north point, is now lost; just a hole remains there. 

Table A036-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
Jjanubi] 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

Ghul 

(3 Persei 

6 

c Ayn al-Thawr 

a Tauri 

7 

c Ayyuq 

a Aurigae 

8 

Rijl al-Jawza’ Yusra 

(3 Orionis 

9 

Yadal-Jawza’ Yumnd 

a Orionis 

10 

[Shi'rd YamanT ] 313 

a Canis Majoris 

11 

Shi'rd ShamT 

a Canis Minoris 

12 

Mankhar Shujdi" (?) 

a Hydrae 

13 

Fard Shujd c 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr al-Asad 

6 Leonis 

16 

Sarfa 

(3 Leonis 

17 

Jandh al-Ghurab 

Y Corvi 


313 


A curved star pointer was made but not labelled. 
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Star Name 

Identification 

18 

Al-Anaq 

t, Ursae Majoris 

19 

Simak A c zal 

a Virginis 

20 

Simak Rdmih 

a Bootis 

21 

Nayyir Fakkah 

a Coronae Borealis 

22 

c Unuq al-Hayyah 

a Serpentis 

23 

Al-JathT 

a Herculis 

24 

Nasr Waqi c 

a Lyrae 

25 

Miqar [Dajjdja 

(3 Cygni 

26 

Nasr Td’ir 

a Aquilae 

27 

Dhanab al-Dalfin (!) 

8 Delphini 

28 

Dhanab al-Jadi 

5 Capricorni 

29 

Mankib Far as 

(3 Pegasi 

30 

Sdq Sdkib al-Md J[anubl] 

5 Aquarii 

31 

Kaff al-KhadTb 

(3 Cassiopeiae 

Plates 

There are five plates in the astrolabe. 

Table A036-2 Plates 



<P 

Longest day 

la 

21;40° 

13 hours 

lb 

24° 

13 hours 

2a 

27° 

13;43 hours 

2b 

31;50° 

14;7 hours 

3a 

36° 

14;00 
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<P 

Longest day 

3b 

O 

O 

14;00 

4a 

45° 

— 

4b 

34;20° 

14;00 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On all these plates (except 5a), altitude circles are drawn for each 3° with every 
fifth circle dotted, azimuth arcs for each 10° below the horizon, and plain lines for 
seasonal hours and dotted lines for equal hours drawn from the western and eastern 
horizons. All these sets of lines are numbered. On the plate for 45°, the duration of the 
longest day is not mentioned. 

On the plate of ecliptic coordinates, latitude circles are drawn for each 6° and 
longitude circles for each 10°, with every third circle which forms the boundary 
between the signs being dotted. The two sets of circles are numbered. The names of the 
signs are written along the ecliptic. Plates 1 to 4 have notches at the north point. Plate 5 
has notches at all the four compass points. This is one of the few cases where four 
notches are made, although every plate containing the plate of horizons ought to have 
them, so that the four sets of half horizons can be made use of. 
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Figure A036.3 - Geographical gazetteer (photo by Mubashir Ul-FIaq Abbasi) 


Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer in two 
circles, with much empty space in between, for 70 places arranged roughly according 
to increasing longitude, starting from Qayrawan in modern Tunisia and proceeding 
eastwards. In the upper row of each circle are given the longitudes, in the middle row 
the place names and in the lower row the latitudes. In reproducing the data in the 
following table, we follow a uniform order of place name first and longitude and latitude 
thereafter. 
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Table A036-3 Geographocal Gazetteer 



Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 


First Circle 



1 

Qayrawan 

41;0 

31;40 

2 

Mahdiyya 

42;0 

32;0 

3 

Misr 

63;20 

20;20 

4 

c Adan 

76;0 

11 ;0 

5 

Madlnaat Tayyaba 

75;20 

25 ;0 

6 

Makka Munajjam 

77;10 

21;40 

7 

Ta’If 

77;30 

21;20 

8 

Bayt al-Maqdis 

66;30 

31 ;50 

9 

Dimashq 

70;0 

33; 15 

10 

Halab 

72;10 

35;50 

11 

Quniya 

66;30 

41;0 

12 

Raqqah 

73; 15 

36;0 

13 

c Ana 

76;30 

34;0 

14 

Tabriz 

82;0 

38;0 

15 

Barda c a 

83;0 

40;30 

16 

Kufa 

79;30 

31 ;30 

17 

Mada’In 

72;0 

33;10 

18 

Baghdad 

80;0 

33;25 

19 

Basra 

84;0 

30;0 

20 

Firuzabad 

87;30 

28;10 

21 

Shiraz 

83;0 

29;36 

22 

Yazd 

89;0 

34;40 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

23 

Hamadan 

83;0 

35; 10 

24 

Sawa 

85;0 

35;0 

25 

Qazwln 

85;0 

36;0 

26 

Isfahan 

86;40 

32;25 

27 

Kashan 

86;0 

34;0 

28 

Qumm 

85;40 

34;45 

29 

Rayy 

86;20 

35;0 

30 

Astarabad 

89;35 

36;50 

31 

Sabzawar 

91;30 

36;0 

32 

Nayshabur 

92;30 

36;21 

33 

Mashhad 

92;30 

36;0 

34 

Tun 

92;30 

34;30 

35 

Qa’In 

93;20 

33;40 

36 

Harat 

94;20 

34;30 

37 

Marw 

97;0 

37;40 

38 

Balkh 

101 ;0 

36;41 

39 

Badakhshan 

104; 27 

37; 10 

40 

Bukhara 

97;30 

39;50 

41 

Samarqand 

99;16 

39;37 

42 

Khujand 

100;35 

41; 15 

43 

Kashghar 

106;30 

44;0 

44 

Khutan 

107;0 

42;0 

45 

Hurmuz 

92;0 

25;0 

46 

Kirman 

91;30 

30;0 
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Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 

47 

Ghazna 

104; 20 

33;35 


Second Circle 



48 

Kabul 

104;40 

34;30 

49 

Daybul 

102;30 

25;10 

50 

Bakar 

105;0 

37;40 

51 

Qandahar 

107;40 

33;0 

52 

Tubbat 

110;0 

40;0 

53 

Kashmir 

108;0 

35;0 

54 

Multan 

107;35 

29;40 

55 

Lahur 

109;20 

31 ;50 

56 

Tanlsar 

112;33 

30;10 

57 

Hadrat Dihll 

113;25 

28;39 

58 

Akbarabad 

115;4 

26;43 

59 

Qannawj 

115;50 

36;35 

60 

Banaras 

1 [ 1 ] 7; 20 

26;55 

61 

Kawaliyar 

114;0 

26;29 

62 

Jawnbur 

119;50 

26;36 

63 

Ajmlr 

111;5 

26;0 

64 

Jadda 

77;0 

21 ;0 

65 

Ujjayn 

1[1]2;0 

22;30 

66 

Burhanbur 

1[1]3;0 

20;30 

67 

Bljabur 

105;30 

16;20 

68 

Kulkanda 

114; 19 

18;4 

69 

Kanbayat 

109;4 

22;20 
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Place Name L cp 

al-bilad al-tiil al-ard 


70 


Sarandib 


130;0 (!) 10;0 


Back 

The upper half of the rim on the back carries the altitude scales which are divided 
in 1 ° and 5° and numbered 5—90; 90—5. In the upper left is the trigonometric quadrant 
with 60 horizontal parallels, with each fifth highlighted with dots. Opposite to it is the 
solar quadrant with declination arcs, one for each 10° of solar longitude. Here each third 
circle, which forms the boundary between two signs, is dotted. The names of the related 
signs are engraved along the two radii, together with the degrees of each decan as 10, 
20, 30, marked separately for each sign. Two graphs solar meridian altitude at the 
latitudes of 27° and 32° are plotted in this quadrant along with the labels khcitt nisfal- 
nahdr bi-ard 27 and khcitt nisf al-nahdr bi-ard 32 respectively. 

In the lower half are the shadow squares, on the left for a base of 7 feet and on the 
right for a base of 12 digits. The vertical and horizontal scales are divided and numbered 
accordingly. On the two lower corners there is a label each reading zill sullam, (the scale 
of shadows). The 4 scales are accompanied by the following labels: 

Vertical scale on the left: zill asdbi c ma c kus 
Horizontal scale on the left: zill asdbf mustawT 
Horizontal scale on the right: zill aqdcim mustawT 
Vertical scale on the right: zill aqdcim ma c kus. 

The space inside the shadow squares is occupied by 7 concentric semi-circular 
rows. The first and the outermost row carries the names of the 28 lunar mansions and 
the second row the names of the 12 corresponding zodiac signs. Rows 2, 3, 4 constitute 
a table of the decans ( wujuh ) and their regents. Rows 2, 5, 6, 7 form a table of the 
triplicities and their diurnal and nocturnal regents. 

The shadow squares are encircled by 5 concentric semi-circular rows. The first 
and the outermost row on the rim carry the cotangent scales, on the left in feet and on 
the right in digits as in the shadow squares. The unequal divisions on the scale on the 
left are numbered, starting from the south-north line, as 5, 7, 10, 15, 20, 25, 30, 36, 42, 
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48, 54, 60, followed by the label al-aqdam (feet). The unequal divisions on the scale on 
the right are numbered, also from the south-north line, as 5, 10, 12, 15, 20, 25, 30, 36, 
42, 48, 54, 60, followed by the label al-asdbi c (digits). These divisions are subdivided 
into 5 in the following semi-circular row. 

Rows 3, 4, 5 contain a table of limits ( hudud ), with the names of the signs in the 
fifth row. 

Inscription 314 

Immediately below these 5 semi-circular rows is the astrolabe maker’s signature, 
inscribed on both sides of the south-north line: 

sancfahu muhammad muqim ibn c Tsd ibn allahdad 
asturlabi humayum lahuri 

‘Made by Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun.’ 



Figure A036.4 - Signature of the astrolabe maker (photo by Mubashir Ul-Haq Abbasi) 


On the edge of the mater, there is yet another inscription, this time providing the 
name of an owner, which reads: 

mdlik aqall cil- c ibad muhammad hashim ibn muhammad bdqir tabrizT 
‘Owner, the weakest of the servants [of God], Muhammad Hashim, son of 
Muhammad Baqir, of Tabriz. 

Provenance 

Donated to the Museum by Masud Ilahi in memory of his father Shaikh Mahbub 
Ali, an agricultural engineer from Faisalbad and a former member of the Constituent 
Assembly, India. 


The Repertoire does not give the text, but only the translation which is somewhat off the mark: 
‘Made by Muhammad Muqim, son of c Isa, son of Allahdad, in the reign of the emperor Shah ad- 
Dln[!] Shah Jahan[!]. 
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A037 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 315 
Diameter 146 

PLU: ex-Canada, Don Mills, Ontario Science Centre (#68.165.1) 

CCA 3827; Repertoire 25 





Figure A037.1 - Front of the astrolabe (photo courtesy Ontario Science Centre) 


This entry is based on a full set of photocopies made directly from the astrolabe parts and an 
unpublished description of the astrolabe by Professor E. Birnbaum, Department of Middle East & 
Islamic Studies, University of Toronto, which the Ontario Science Centre has kindly sent me on 2 
March 1993. 
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Components 

Body with kursT (d. 146, t. 9), shackle and ring, rete, 5 plates, alidade, pin, washer 
and horse. 

Front 

The ring has circular cross-section; its two ends are not joined together. The 
shackle has trifoliate form; this shape is not repeated in its two bases which are roundish. 
The kursT is lobed with a trifoliate finial; is finely worked ci jour, with a triangular piece 
at the centre and surface decorations on both sides. The limb divided in 0;30°, 1° and 
5° and numbered 5—360. 



Figure A037.2 - Rete of the Astrolabe (photo courtesy Ontario Science Centre) 

Rete 

The two rings of the Tropic of Capricorn and the ecliptic are held together by the 
equinoctial bar which has a counter change at the centre. About 49 star pointers, 28 
inside the ecliptic circle and 21 outside, are joined by an almost symmetric floriated 
tracery. The ecliptic circle is divided into 12 zodiac signs and labelled with their names, 
each sign is divided into groups of 6° and numbered accordingly, and each of the units 
are divided into two halves to represent 3°. There are about 40 star pointers, but it was 
not possible to decipher the names in the available photos, especially those inside the 
ecliptic circle. Most of the stars outside the ecliptic are enumerated below. 
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Table A037-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus JanubT 

|3 Ceti 

2 

Fam al-Qaytus 

Y Ceti 

3 

Sadr al-Qaytus 

k Ceti 

4 

c Ayn al-Thawr 

a Tauri 

5 

c Ayyuq 

a Aurigae 

6 

Rijl al-Jawjd’ al-Yusrd 

(3 Orionis 

7 

Yad al-Jawjd’ al-Yusrd 

y Orionis 

8 

Yad al-Jawjd’ al-Yumnd 

a Orionis 

9 

Rijl al-Jawjd’ al-Yumnd 

k Orionis 

10 

Shfrd Yamdm 

a Canis Majoris 

11 

Shfrd ShdmT 

a Canis Minoris 

12 

? 


13 

Fard al-Shujd c 

a Hydrae 

14 

Qa c idat al-Bdtiya 

a Crateris 

15 

Janah al-Ghurdb 

Y Corvi 

16 

Simak al-A c zal 

a Virginis 

17 

Qalb al-Aqrab 

a Scorpii 

19 

Nasr Wdqi c ? 

a Lyrae 

20 

Nasr al-Tdir 

a Aquilae 

21 

Dhanab al-JadT 

5 Capricorni 


Plates 

There are five plates in the astrolabe. Of the 10 photos, it is not possible to 
determine which two plate faces belong to the same plate. Therefore, these are 
numbered below serially from 1 to 10. None seem to carry labels about the latitude for 
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which the plate is calibrated and the duration of the longest day at that latitude. Plate 
face 1 is engraved with multiple horizons and seems to be genuine. All the others appear 
to be spurious: latitude 30° is repeated in two, lat. 60° is repeated in two other plate 
faces. On all plate faces from 2 to 9, altitude circles are drawn for every 6° and 
numbered; azimuths are traced below the horizon and numbered; lines for seasonal 
hours are marked and numbered. 

1. Plate of horizons, appears to be genuine. 

2. Blank. 

3. Made for the latitude of 30°. 

4. Also made for 30°. 

5. Calibrated for the latitude of 60° which is most unusual. 

6. Also calibrated for 60°. 

7. Latitude 24°. 

8. Latitude 27°. 

9. Latitude 21 °. The notch is at the west point and not at the north point as in others. 

10. Latitude 36°? Altitude circles for 3°, not drawn uniformly, nor numbered. There are 
no azimuths; there are lines for seasonal hours, but not numbered. 
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Figure A037.3 - Geographical Gazetteer (photo courtesy of Ontario Science Centre) 

Geographical Gazetteer 


On the inner surface of the mater is engraved a geographical gazetteer of 85 
localities with their longitudes and latitudes in four concentric circles which are 
separated from one another by an empty band. 

Table A037-2 Geographical Gazetteer 


Place Name 

L 

<P 

asma al-buldan 

al-tiil 

al-ard 



First Circle 



1 

Qayrawan 

41;0 

31 ;40 

2 

Misr 

63;20 

30;20 

3 

c Adan 

76;0 

11 ;0 
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Place Name 
asma al-buldan 

L 

al-tiil 

T 

al-ard 

”T] 

Madlnat al-Rasul 

75;20 

25;0 

5 

Makka Mu c azzam 

77;10 

21 ;40 

6 

Hajar Bahrayn 

83;0 

25; 15 

7 

Bayt al-Maqdis 

66;30 

31;50 

8 

Dimashq 

70;0 

33; 15 

9 

Halab 

72;0 

35;50 

10 

Istanbul 

59;50 

45;0 

11 

Raqqa 

73;45 

36; 1 

12 

Mawsil 

77;0 

34;30 

13 

Nakhjavan 

81 ;55 

38;40 

14 

Maragha 

82;0 

37; 20 

15 

Tabriz 

82;0 

38;0 

16 

Barda c a 

83;0 

40;30 

17 

Pakuya 

84;30 

39;30 

18 

Bab al-Abwab 

85;0 

43;0 

19 

Bulghar 

90;0 

49;30 

20 

Kufa 

79;30 

31;30 

21 

Baghdad 

80;0 

38;25 

22 

Basrah 

84;0 

30; 11 

23 

Ram Hurmuz 

85;45 

31 ;0 

24 

Flruzabad 

87;30 

28;10 

25 

Yazd 

89;0 

32;0 

26 

Shiraz 

88;0 

29;36 

27 

Hamadan 

88;0 

25;10 
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Place Name 
asma al-buldan 

L 

al-tul 

al-ard 

28 

Qazwln 

85;0 

36;0 

29 

Isfahan 

86;40 

32;25 

30 

Kashan 

86;0 

34;0 

31 

Qumm 

85;40 

34;45 

32 

Rayy 

86;20 

35;0 

33 

Tallqan 

85;45 

36; 10 

34 

Astarabad 

89;35 

36;50 

35 

Samnan 

88;0 

36;0 

36 

Bistam 

89;30 

36;31 

37 

Sabzawar 

91 ;30 

36;5 

38 

Harat 

94;20 

34;30 

39 

Marw 

87;0 (sic!) 

37;40 


Second Circle 



40 

Balkh 

101 ;0 

36;41 

41 

Qabadhiyan 

102;0 

37;45 

42 

Badakhshan 

104; 24 

37; 10 

43 

Andarab 

103;45 

36;0 

44 

Bukhara 

107;30 

39;50 

45 

Samarqand 

109;36 

39;37 

46 

Hazar Asf 

105;0 

41;0 

47 

Khujand 

100;36 

41;50 

48 

Kashghar 

106;30 

44;0 

49 

Khutan 

107;0 

42;0 

50 

Qaraqurum 

115;0 

46;0 



A037 - Astrolabe by Muhammad Muqim, not dated 


509 



Place Name 
asma al-buldan 

L 

al-tiil 

<P 

al-ard 

51 

Hurmuz 

102;0 

26;50 

52 

Ghazna 

104; 20 

33;35 

53 

Kabul 

104;40 

34;30 

54 

Ribat Amir 

105;0 

34;0 

55 

Peshawar 

107; 10 

33;25 

56 

Dabll 

102;30 

25; 10 

57 

Bakr 

105;0 

27; 40 

58 

Somnat 

106;0 

17;0 

59 

Qandahar 

107;40 

33;0 

60 

Awadh 

106;20 

28;40 

61 

Multan 

107;35 

29; 40 

62 

Lahawar 

109;20 

31;50 

63 

Sialkot 

109;4 

38;0 

64 

Tubbat 

110;0 

40;0 

65 

Kashmir 

108;0 

35;0 

66 

Sarandlb 

130;0 

10;0 


Third Circle 



67 

Qannawj 

115;50 

26;35 

68 

Banarasi 

117;20 

26;55 

69 

Hadrat Dihll 

113;35 

28;55 

70 

Tanlsar 

112; 13 

30; 10 

71 

Sambhal 

105;0 

28;4 

72 

Akra 

114;0 

27; 13 

73 

Kawaliyar 

115;0 

26;29 
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Place Name 
asma al-buldan 

L 

al-tiil 

<P 

al-ard 

74 n 

Jawnpur 

109;6 

26;37 

75 

Manakpur 

108; 10 

26;49 

76 

Baruj 

111 ;5 

21;20 

77 

Dharma Qasba Lu? 

110; 15 

24;0 

78 

Ajmlr 

112;24 

26;0 

79 

Ujjayn 

102;0 

22;30 

80 

Ahmadabad 

108;40 

23; 15 

81 

Burhanpur 

103;0 

21;30 


Fourth Circle 



82 

Dawlatabad 

111 ;0 

20;30 

83 

Lanka 316 

110;50 

0;0 

84 

Khanbhayat 

109;20 

24;30 

85 

Bljapur 

105;30 

17;20 


Back 

On the back, the rim of the upper half carries the altitude scales, divided in 0;30°, 
1°, 5° and numbered 5—90; 90—5. 

In the upper left quadrant are drawn 60 horizontal parallels with each fifth line 
highlighted with dots. The upper right quadrant bears 30 declination arcs, one for each 
6° of solar longitude. Along the two radii are engraved the names of the corresponding 
signs and the degrees of their parts (as 6, 12, ...30). Upon these quarter circles are 
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Lanka at 0;0 lat, 110;50 long, reflects the notional point of Sanskrit astronomy of zero meridian 
and zero longitude. This place name does not occur in any other astrolabe. It is different from the 
actual Sri Lanka, listed under no. 66 as Sarandib. 
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plotted two sigmoid graphs of the solar meridian altitude for the latitudes of 27° and 
32° (representing the two imperial cities Agra and Lahore) with the usual legends. 

In the lower half are two shadow squares; on the left for a base of 12, on the right 
for a base of 7. The vertical and horizontal scales on the left and on the right are divided 
and numbered accordingly. These scales bear the following labels: 

Vertical scale on the left: zill sullam asdbi c ma c kus 
Horizontal scale on the left: zill sullam asdbi c mustawT 
Horizontal scale on the right: zill sullam aqdam mustawT 
Vertical scale on the right: zill sullam aqdam ma c kus 

Two rectangular tables are engraved inside these shadow squares. The one on the 
left carries the heading fadl al-dawr (excess of revolution) and shows the multiples of 
the difference between the length of the tropical year and 365 Days. The table on the 
right is entitled arbdb muthallathdt laylT wa yawmT (the regents of the triplicitities at 
night and in the day) and shows the signs and the regents (represented by the last 
consonant of their names in Arabic) without, however, classifying them according to 
the four elements, as is done on some astrolabes described before. 

Below the shadow squares are several concentric semi-circular rows; their 
configuration is somewhat unusual. The outermost rim, corresponding to the altitude 
scale in the upper half is blank. The cotangent scales which are usually inscribed here 
is placed further inside. The semi-circles following the blank rim successively display 
the following data. 

Row 1. The quarter circle on the left is divided into unequal divisions and 
numbered from the horizontal diameter to the vertical, serially from 1 to 23 and 24 (?); 
the purpose of this scale is not clear. The quarter circle on the right is divided into 18 
equal divisions of 5° each and numbered in 5s from 5 to 90. 

Row 2. Blank. 

Rows 3-4. In row 4 are marked the cotangent scales, labelled on the left al-asdbi c 
(digits) and on the right al-aqdam (feet). On both sides there are unequal divisions which 
are numbered in 5s from 5 to 60. On row 3, fractions of the divisions in row 3 are 
marked; but this done only on the right; the quarter circle on the left is blank. 


Row 5. Blank. 
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Rows 6-7. Names of the 28 lunar mansions and the names of the 12 corresponding 
zodiac signs. 

Rows 7,8,9. Table of the limits. 

Rows 7, 10, 11. Table of faces. 



Figure A037.4 - Back of the astrolabe (photo courtesy Ontario Science Centre) 
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Alidade etc. 

Straight bar alidade with a simple centre piece, but with ornate ends. The photo 
shows the back of the alidade; it is not known whether the front is calibrated. Simple 
pin. In the wedge, the horse’s head is moulded nicely showing the ears, eyes and mouth. 

Inscription 

In two lines, between the shadow squares and the semi-circular tables, written 
upside down. 

ad c af al- ibad muhammad muqim ibn mulld c lsd 
ibn shaykh allahdad asturlabl humdyuni Idhuri 

‘[The work of] the weakest of the servants [of God], Muhammad Muqim, 
son of Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to 
[the Emperor] Humayun.’ 

Provenance 

The Ontario Science Centre informed me in November 2012 that the astrolabe has 


been missing since 2000. 
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A038 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 140 mm 
PLU, ex. Sotheby’s 
CCA 2609, Repertoire 26 

Components 

Body with kursT (d. 140), shackle and ring, rete for 37? stars, 5 plates, alidade, pin 
and horse. 

Back 

Trigonometric quadrant; solar quadrant with curves of the midday altitude of the 
sun at latitudes 27° and 32°; shadow squares and astrological tables. 

Inscription 

c amal muhammad muqim ibn c Tsd ibn allahdad asturlabl humayum IdhurT 
‘The work of Muhammad Muqim, son of Mulla Tsa, son of Shaykh Allahdad 
of Lahore, the astrolabe maker to [the Emperor] Humayun.’ 

Bibliography 

Sotheby’s catalogue of 26 February 1968, lot 14. 
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A039® ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 
Diameter 134 mm 

New Haven, Yale University, Harvey Cushing/John Hay Whitney Medical Library, 
Edward Clark Streeter Collection of Weights & Measures 
CCA 3807; Repertoire 30 



Figure A039.1 - Geographical Gazetteer 
(photo courtesy of Harvey Cushing/John Hay Whitney Medical Library) 
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Components 

Only the mater with kursT (d. 134, h. 161, t. 5) is extant. The limb is made 
separately and joined to the back plate by means of five rivets. 

Front 

The kursT has lobed profiles. The trifoliate finial which is a common feature in 
Muqim’s astrolabes is missing here; instead, there is a circular hole at the apex of the 
kursT. Whether this hole was originally intended for the shackle or whether the finial is 
broken is not certain. The kursT is elegantly pierced with decorative engravings on the 
surface. The limb is divided in 1° and 6° and numbered 6—360. 

Geographical Gazetteer 

On the inner side of the mater, there is a small peg at the north point to hold the 
plates in position. The surface carries a geographical gazetteer inscribed in three 
concentric circles, which are separated from one another by double lines. The gazetteer 
contains the names, longitudes and latitudes of 69 localities. In the outer circle, the data 
is engraved upside-down, but it is straight in the other two circles. 

Table A039-1 Geographical Gazetteer 



Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 


Outer Circle 



1 

Misr 

63;20 

30;20 

2 

c Adan 

76;0 

11 ;0 

3 

Madlnat Tayyaba 

75;20 

25 ;0 

4 

Makka Mu c azzam 

77;10 

21;40 

5 

Bayt al-Maqdis 

66;30 

31 ;50 

6 

Dimashq 

70;0 

33; 15 

7 

Halab 

72;10 

35;50 

8 

Maragha 

82;0 

37;20 

9 

Tabriz 

82;0 

38;0 
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Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 

10 

Kufa 

79;30 

31;30 

11 

Baghdad 

80.0 

33;25 

12 

Basrah 

84;0 

30;0 

13 

FTruzabad 

87;30 

28;10 

14 

Shiraz 

88;0 

29;36 

15 

Yazd 

89;0 

32;40 

16 

Qazwln 

85;0 

36;0 

17 

Isfahan 

86;40 

32;35 

18 

Kashan 

86;0 

34;0 

19 

Qum 

85;40 

34;45 

20 

Rayy 

86;20 

35;0 

21 

Astarabad 

89;35 

36;50 

22 

Bistam 

89;30 

36; 10 

23 

Sabzawar 

91;30 

36;5 

24 

Mashhad 

92;30 

36;0 

25 

Harat 

94;20 

34;30 

26 

Balkh 

101;0 

36;41 

27 

Badakhshan 

104; 24 

37; 10 

28 

Bukhara 

97;30 

39;50 

29 

Samarqand 

99;36 

39;37 

30 

Khujand 

100;35 

41 ;55 

31 

Kashghar 

106;30 

44;0 


Middle Circle 



32 

Khutan 

107;0 

42;0 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

33 

Hu r muz 

92;0 

25 ;0 

34 

Kirman 

91;30 

30;0 

35 

Ghazna 

104; 20 

33;35 

36 

Kabul 

104;40 

34;30 

37 

Daybul 

102;30 

25;10 

38 

Qandahar 

107;40 

33;0 

39 

Tubbat 

110;0 

40;0 

40 

Kashmir 

108;0 

35;0 

41 

Parshur 

105:15 

31:0 

42 

Multan 

107;35 

29;40 

43 

Salkot 

109;0 

33;0 

44 

Lahur 

109;20 

31:50 

45 

Tanlsar 

112;33 

30; 10 

46 

Panlpahtah 

113;20 

28;52 

47 

Hadhrat Dihll 

113;35 

28;39 

48 

Akra 

115;0 

26;43 

49 

Qanuj 

115;50 

26;35 

50 

Kawallyar 

114;0 

26;29 

51 

Banaras 

117;20 

26;55 

52 

Lakhnawtl 

114;13 

26;30 

53 

Kopamayu 

116;33 

26;45 

54 

Jawnpur 

119;6 

26;36 


Inner Circle 



55 

Kara 

118:10 

29;49 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

56 

Jadda 

77;0 

21;0 

57 

Ujjayn 

102;0 

22;30 

58 

Ajmlr 

111;5 

26;0 

59 

Baran 

114;0 

28;48 

60 

Kol 

114; 19 

28;4 

61 

Badaun 

114; 19 

27;12 

62 

Saruj 

72;40 

34;50 

63 

Nawshahar 

78;20 

38;10 

64 

Jamkut 

177;0 

5;0 

65 

Farmal 

104;35 

32;55 

66 

Burhanpur 

103;0 

20;30 

67 

Dawlatabad 

101 ;0 

20;30 

68 

Bljapur 

105;30 

16;20 

69 

Kanbayat 

109;20 

26; 20 


Back 

The rim of the upper quadrant carries the altitude scales divided in 1° and in 6° 
and labelled 6—90; 90—6. The rim of the lower half carries the cotangent scales, on 
the left al-ascibi c (digits) and on the right al-aqdam (feet). 
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Figure A039.2 - Back of the astrolabe (photo courtesy Harvey Cushing/John Hay Whitney Medical 

Library 

The upper left quadrant is engraved with 30 horizontal parallels, where every third 
line is highlighted with dots. 

The upper right quadrant carries six declination arcs, one for each pair of zodiac 
signs which are marked with their serial numbers on the two radii. Two graphs of the 
solar meridian altitude for the latitudes 27° and 32° are plotted with the usual labels. 

In the lower half there are shadow squares, on the left for the base of 12 and on 
the right for the base of 7, with the usual divisions and labels. 

Inside the shadow squares are two concentric semi-circles carrying the names of 
the 12 zodiac signs and those of the 28 lunar mansions. 


Inscription 

Inside the two semi-circles is the maker’s signature in three lines written upside- 


down: 



A039 - Astrolabe by Muhammad Muqim, not dated 


521 


sancfat muhammad muqim ibn c Tsd 
ibn allahdad asturlabi humayuni 
Idhuri 

‘Made by Muhammad Muqim, son of c Isa, son of Allahdad of Lahore, 
astrolabe maker to [the Emperor] Humayun.’ 
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A040® ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 


Diameter 129 mm 

Oxford, Museum of the History of Science (#37530) 
CCA 1013; Repertoire 20 



Figure A040.1 - Front of the astrolabe 
(© Museum for the Flistory of Science, Oxford) 
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It is an elegantly crafted astrolabe with some innovations not found elsewhere. In 
the solar quadrant on the back, besides the sigmoid graph for the midday altitude of the 
sun at latitude 27°, there are two other graphs to show the beginning and end of the mid¬ 
afternoon prayer al- c asr throught the year. Second, on the latitude plate 2, which is 
calibrated for 21° (Agra) on one side and for 32° (Lahore) on the other, there are 
crepuscular prayer lines below the eastern and western horizons. There are also ghatT 
lines on these two sides. Third, on the plate 4b containing a triple projection for the 
latitudes 0° + 12° + 90°, there are declination scales. 

Components 

Body with kursT (d. 129, h. 166, t. 8), shackle and ring, rete (d. 117) for 41 stars, 5 
plates (d. 117). Alidade, pin and horse are missing. The ensemble is held together by a 
modern bolt and nut. 

Front 

The ring is very small; the two ends are welded together. The shackle has trifoliate 
shape and diamond cross-section. The kursT has an interesting profile with lobes and 
sharp projections, topped by a trifoliate finial. It is pierced with just 8 perforations but 
has a pleasing design with a diamond-shaped motif in the middle, which repeats itself 
twice in the rete below. Decorative engravings on the surface on both sides. 

The limb is divided in 1° and 5° and labelled 5—360. 


Rete 

The broad Capricorn ring and the equally broad ecliptic ring are joined by the 
equinoctial bar with counter changes. The inner edge of the Capricorn constitutes the 
Tropic of Capricorn and not the outer circle as is the usual case. Consequently, the first 
point of Capricorn in the ecliptic ring is far removed from the degree scale on the limb. 
This gap is bridged by an ornate arch set upon the ecliptic ring and this arch functions 
as the Capricorn index ( al-muri ). 

The ecliptic circle is divided into 12 signs and labelled with their names. Each sign 
is divided into five units which are numbered as 6, 12, 18, 24, 30. Divisions of 3° are 
marked on the sloping edge of the ecliptic ring. Originally there was a handle in a part 
of the tracery inside the ecliptic ring which is now lost; only the hole remains. 
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There are a very large number of stars on this small astrolabe. Their names are 
engraved in miniscule letters but still very clearly written. 



Figure A040.2 - Rete of the Astrolabe (© Museum of the Flistory of Science, Oxford) 


Table A040-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus 
J[anubi] 

(3 Ceti 

02 

Batn [al-Hut] 

(3 Andromedae 

03 

Rijl al-Muscilsala 

y Andromedae 

04 

Fam al-Qaytus 

y Ceti 

05 

Kaff al-Jadhma ’ 

a Ceti 
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Star Name 

Identification 

06 

[Reis al-] Ghul 

(3 Persei 

07 

Tall Masdfat al-Nahr 

Y Eridani 

08 

c Ayn al-Thawr 

a Tauri 

09 

c Ayyuq 

a Aurigae 

10 

Rijl Yusra 

(3 Orionis 

11 

Yad Yusra 

y Orionis 

12 

Rijl Jawjd’ [Yumna] 

k Orionis 

13 

Yad Yumna 

a Orionis 

14 

Shfrd Yamanl 

a Canis Majoris 

15 

Shfrd Shdml 

a Canis Minoris 

16 

Tarfat al-Sajtna 

p Puppis 

17 

Fard al-Shujd c 

a Hydrae 

18 

Qalb al-Asad 

a Leonis 

19 

Zahr Dubb Akbar 

a Ursae Majoris 

20 

Qb'idat al-Bdtiya 

a Crateris 

21 

Al-Andq 

| Ursae Majoris 

22 

Jandh al-Ghurab 

Y Corvi 

23 

Simdk al-A c zal 

a Virginis 

24 

Sirndk Rami' 

a Bootis 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rds al-Hawwd 

a Ophiuchi 

29 

Yad al-Hawwd al-Yamim 
al-Muqaddam 

6 Ophiuchi 
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Star Name 

Identification 

30 

? 


31 

Nasr Waqi c 

a Lyrae 

32 

Minqdr Dajajah 

(3 Cygni 

33 

Dhanab al-Dulfin 

8 Delphini 

34 

Dhanab Dajajah 

a Cygni 

35 

Fam al-Faras 

8 Pegasi 

36 

Dhanab al-Jadi 

5 Capricorni 

37 

Mankib Sdkib al-Ma’ 

a Aquarii 

38 

Sdq Sdkib al Md’ JjaniibT] 

5 Aquarii 

39 

Dhanab al-Qaytus 

Sh[ a mail] 

i Ceti 

40 

Surrat Faras 

5 Pegasi 

41 

Kaff al-Khadlb 

(3 Cassiopeiae 

Plates 

There are five plates with the following specifications. 

Table A040-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 


3b 


18° + 30° 
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<P 

Longest Day 

4a 

o 

o 

14;54 hours 

4b 

0° + 12° + 90° 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



In all plates (except 5b) altitude circles are traced for every 3° and every fifth of 
these (15°) is highlighted by dots; the circles are numbered on both sides. Azimuth arcs 
drawn below the horizon for every 10°. The prime meridian is dotted. Lines are drawn 
for seasonal hours and for equal hours from the western horizon. The east and west 
points labelled. 

On the two sides of plate 2 serving the latitudes 21° and 32°, dotted lines are 
drawn for equal ghcitis from the western horizon. There are also crepuscular prayer lines 
below the eastern and western horizons. 

On 3b which has the double projection for 30° and 18° altitude circles are drawn 
for3° and labelled; plain lines for seasonal hours and dotted lines for equal hours 
counted from both eastern and western horizons, but no azimuth arcs. 
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Figure A040.3 - Plate for the latitude of Lahore at 32° 


(© Museum of the ffistory of Science, Oxford) 

4b. The triple projection of 0°, 72° and 90° is as in the astrolabe of 1643 (A030), 
but an innovation is made here by introducing declination scales between the Capricorn 
circle and equatorial circle at the eastern and western horizons, and at the lower meridian 
that separates the projections for 90° and 12°. 

5a. In the plate of ecliptic coordinates, circles of latitudes are drawn for each 3° 
and circles of latitudes for each 10° and numbered. The names of the signs are written 
along the ecliptic circle, but there is no label for the plate itself. 

5b. In the plate of horizons, half horizons are drawn for latitudes with even number 
of degrees from 6° to 68°; in four sets, with intervals of 8° in each set. 
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6 

14 

22 .. 

.. 62 

8 

16 

24 .. 

.. 64 

10 

18 

26 .. 

.. 66 

12 

20 

28 .. 

.. 68 


There are declination scales divided in 2° and labelled 6, 12, 18, 23;30. There is 
no label for the plate. 



Figure A040.4 - Projections for the latitudes 0°, 72° and 90° 


(© Museum of the History of Science, Oxford) 

A rectangular peg is affixed at the north point inside the limb in order hold the 
plates in position. Accordingly, the plates have notches at the north point. However, 
plate 3 has two notches at the north point and at 90° from it. If the two projections for 
18° and 30° on 3b were to be made use of, there ought to be notches at north and south 
points. In the plate of horizons there is only one notch at the north point, although it 
needs notches at all the four points of compass so that the four sets of half-horizons can 
be made use of. 
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Figure A040.5 - Geographical gazetteer 
(© Museum of the History of Science, Oxford) 


Geographical Gazetteer 

The gazetteer is inscribed in three circles with the names, longitudes and latitudes 
of 77 localities. The letters are written upside-down, i.e., the tops of the letters are 
towards the centre of the astrolabe. The enumeration begins at the top of the inner circle 
and proceeds from right to left, roughly according to increasing longitude. 


Table A040-3 Geographical Gazetteer 


Place Name 

L 

<P 

al-bilad 

al-tul 

al-ard 


Inner Circle 
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Place Name 

L 

T 


al-bilad 

al-tiil 

al-ard 

01 

Misr 

63;20 

30;20 

02 

c Adan 

76;0 

11 ;0 

03 

Madinat Rasul 
c Alayhi al-Salam 
75;20 

25 ;0 


04 

Makka Mu c azzam 

77; 10 

21;40 

05 

Ta’If 

77;30 

21;20 

06 

Bayt al-Maqdis 

66;30 

31;50 

07 

Dimashq 

70;0 

33; 15 

08 

Halab 

72;10 

35;50 

09 

Qunya 

66;30 

41 ;0 

10 

Raqqa 

73; 15 

36;0 

11 

c Ana 

76;30 

34;0 

12 

Mawsil 

77;0 

34;30 

13 

Nakhajwan 

81; 15 

38;40 

14 

Tabriz 

82;0 

38;0 

15 

Barda c a 

83;0 

40;30 


Middle Circle 



16 

Bab al-Abwab 

85;0 

43;0 

17 

Bulghar 

90;0 

49;30 

18 

Kufa 

79;30 

31;30 

19 

Mada’In 

72;0 

33;10 

20 

Baghdad 

80;0 

33;25 

21 

Basra 

84;0 

30;0 

22 

Arjan 

86;30 

35;30 
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Place Name 
al-bilad 

L 

al-tul 

T 

al-ard 

23 

Flruzabad 

87;30 

28;10 

24 

Shiraz 

88;0 

29;36 

25 

Yazd 

89;0 

32;40 

26 

Abhar 

84;30 

36;45 

27 

Hamadan 

83;0 

35;10 

28 

Karaj 

84;45 

32;0 

29 

Sawa 

85;0 

35;0 

30 

Qazwln 

85;0 

36;0 

31 

Isfahan 

86;40 

32;25 

32 

Kashan 

86;0 

34;0 

33 

Qum 

85;40 

34;45 

34 

Rayy 

86;20 

35;0 

35 

Khuwar 

87; 10 

35;40 

36 

Taliqan 

85;45 

36;10 

37 

Astarabad 

89;35 

36;50 

38 

Jarjan 

Outer Circle 

90;0 

36;50 

39 

Bustam 

89;30 

36;10 

40 

Sabzawar 

91;30 

36;5 

41 

Nlshabur 

92;30 

36;21 

42 

Tus 

92;30 

37;0 

43 

Tun 

92;30 

34;30 

44 

Harat 

94;20 

34;30 

45 

Marw 

97;0 

37;40 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

46 

Balkh 

100;0 ! 

36;41 

47 

Badakhshan 

104; 24 

37; 10 

48 

Bukhara 

97;30 

39;50 

49 

Samarqand 

99; 16 

39;37 

50 

Khujand 

100;35 

41 ;55 

51 

Kashghar 

106;30 

44;0 

52 

Khutan 

107;0 

42;0 

53 

Hurmuz 

92;0 

35;0 

54 

Maymand 

104;40 

35;0 

55 

Dabll 

102;30 

25;2 

56 

Multan 

107;35 

29; 40 

57 

Qandahar 

107;40 

33;0 

58 

Kabul 

104;40 

35;0 

59 

Kashmir 

108;0 

35;0 

60 

Tubbat 

110;0 

40;0 

61 

Lahawar 

109;20 

31;50 

62 

Tanlsar 

112;25 

30; 10 

63 

Dihll Hadrat 

113;35 

28;0 ! 

64 

Akra 

115;0 

26;46 

65 

Qannawj 

115;50 

106;35 ! 

66 

BanarasI 

117; 20 

26;55 

67 

Sarandlb 

130;0 

10;0 

68 

Kawaliyar 

115;0 

26;29 

69 

Ajmlr 

112;5 

26;0 
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Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 

70 

Ujjayn 

112;0 

22;30 

71 

Badawan 

119;29 

27;42 

72 

Sanbhal 

115;0 

28; 18 

73 

Ahmadabad 

108;40 

23; 15 

74 

Bljapur 

108;30 

17;20 

75 

Mandu 

111;25 

22; 15 

76 

Jadda 

76;0 

21;0 

77 

Kanbayat 

109;20 

22;20 


Back 

The rim of the upper two quadrants carries altitude scales which are divided in 1° 
and 5° and labelled 5—90; 90—5. In the upper left quadrant are drawn 60 horizontal 
parallels, with every fifth dotted. In the upper right quadrant, declination circles are 
traced for every 10° of solar longitude. Along the vertical radius the signs from the 
summer solstice to the winter solstice, i.e., from al-Saratcin (Cancer) to al-Qaws 
(Sagittarius) with their divisions are written from the centre to the periphery. Along the 
horizontal radius the signs from the winter solstice to the summer solstice, i.e., al-Jadi 
(Capricorn) to al-Jawzd’ (Gemini) with their divisions are written from the periphery 
up to the centre. 

Superimposed on these are three graphs; the upper one represents the solar 
meridian altitude throughout the year at the latitude of 27° and carries the label khatt 
nisf al-nahar al-ard 27. The other two lines are the graphs of the beginning and end of 
the mid-afternoon prayer al- c asr, with the labels awwal c asr and cikhir c asr. 

In the lower half, there are shadow squares, on the left for the base of 12 and on 
the right for the base of 7. The vertical and horizontal scales on the left and right divided 
and numbered accordingly. These scales carry the following labels: 

Vertical scale on the left: zill sullam asdbf mcfkus 
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Horizontal scale on the left: zill sullam asdbi c mustawT 
Horizontal scale on the right: zill sullam aqdam mustawT 
Vertical scale on the right: zill sullam aqadam ma c kus 



Figure A040.6 - Back of the astrolabe 
(© Museum of the History of Science, Oxford) 
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Inside these shadow squares are engraved two rectangular tables. The table on the 
left is entitled fadl al-dciwr (excess of revolution) and contains multiples of the 
difference between the true and nominal years. The table on the right bears the heading 
arbdb al-muthallathat (regents of the triplicities) and arranges the signs and their diurnal 
and nocturnal regents according to the four elements ndrl (fiery), tat ami (earthy), hawd’i 
(airy) and ma’T (watery). 

Table A040-4 Triplicities and their Regents 


nan (fiery) 


tarabi (earthy) 

Sun 

Jupiter 

Saturn 


Venus 

Moon 

Mars 

Aries 

Leo 

Sagittarius 


Taurus 

Virgo 

Capricorn 

Jupiter 

Sun 

Saturn 


Moon 

Venus 

Mars 


haw a ’i (airy) 


ma ’i (watery) 

Saturn 

Mercury 

Jupiter 


Venus 

Mars 

Moon 

Gemini 

Libra 

Aquarius 


Cancer 

Scorpio 

Pisces 

Mercury 

Saturn 

Jupiter 


Mars 

Venus 

Mon 


The rim of the lower half bears the two cotangent scales, on the left in digits ( al - 
asabf ) and on the right in feet ( al-aqdam ). The divisions in these scales are subdivided 
into 5 parts each in the immediately following semi-circular row. This is followed by 6 
semi-circular rows. The first two rows contain the names of the 28 lunar mansions and 
the names of the 12 corresponding zodiac signs The next two rows form the table of 
limits ( hudud ) and the last two the decans ( wujuh ) and their regents. 

Inscription 

Beneath the shadow squares, along the curve of the semi-circular table is inscribed 
the signature of the maker, but no date: 

'amal ad c af al- ibad muhammad muqim ibn mulla c lsd ibn shaykh allahdad 
[ajsturlabi humayum lahuri. 

‘The work of the weakest of the servants [of God], Muhammad Muqim, son 
of Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun.’ 
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Provenance 

Formerly in the Henri Michel Collection, Brussels. 

J. A. Billmeir Collection 

Bibliography 

Michel 1947, Plate XXI: front and back, Fig. 22: gazetteer. The caption under the 
gazetteer states ‘Table of Qibla azimuths’, but these are only longitudes and 
latitudes. 
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A041 0 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 

Diameter 107 mm 
PLU, ex-Antwerp, PC 



Figure A041.1 - Front of the astrolabe (photo by S. R. Sarma) 


In this astrolabe, on both sides of the five plates (including the plate of ecliptic 
coordinates and the plate of horizons), there are two concentric circles on the rim. In the 
inner circle are engraved the names of 16 places whose latitudes are close to the latitude 
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for which the plate is calibrated. In the outer rim are given the longitudes and latitudes 
of these 16 places in 32 cells. There is only one more specimen among the Lahore 
astrolabes which exhibits this feature, but only partially (A014). I regret very much that 
when I examined this astrolabe briefly in 1996,1 did not appreciate the importance of 
this feature and did not photograph all the plates. I have photocopies of two pages where 
the obverse and reverse sides of all the components of the astrolabe are illustrated. The 
pages are apparently from an unidentified catalogue of Christie’s with the serial 
numbers K 39564 and K39565.1 tried to enlarge the images of the individual plates and 
to copy the gazetteers on the rim, but these images were trimmed around, cutting off the 
lower part of the Abjad numerals denoting the longitudes and latitudes. 

Since the rims of the plates are covered by this gazetteer, the circle of the Tropic 
of Capricorn lies several mm inside on the plates as well as on the rete. Consequently, 
the upper part of the ecliptic ring is far away from the degree scale on the rim. In order 
to bridge this gap, a trifoliate arch is attached to the topmost point of the ecliptic ring to 
function as the Capricorn index ( al-muri ), as is done in A014 and also in A038. 

Components 

Body with kursT (d. 107, h. 142, t. 8) and shackle, rete for 27 stars, 5 plates, alidade, 
pin and horse. The ring is missing. 

Front 

There is a fine shackle which has trifoliate outline and an oval cross-section and 
ornate bases. The kursi is worked a jour and has a trifoliate finial. 

The limb is divided into 1 ° and 5° and groups of 5° are numbered from 5 to 360°. 
But at the back the altitude scale is divided in 1 ° and 6°. 

Rete 

The Capricorn ring and the much broader ecliptic ring are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
The tracery joining the star pointers is quite symmetrical. Inside the ecliptic ring, it 
forms a heart-shaped frame around the star pointer of Vega. The ecliptic ring is divided 
into the 12 signs, labelled with their names; further subdivided into 6° and labelled. 
These divisions are marked on the beveled edge. There are 27 named star pointers. The 



540 


Muhammad Muqim 


rete is broken at three places and mended. There is a handle on the Capricorn ring, to 
the right of the north point. 



Figure A041.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


Plates 


There are five plates. 

Table A041-1 Plates 



<P 

Longest Day 

la 

22° 

13 hours! 

lb 

25° 

13 hours! 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 
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<P 

Longest Day 

3b 

O 

O 

14 hours ! 

4a 

42° 

14 hours 

4b 

0°+72°+90° 


5a 

Tablet of ecliptic co- 

-ordinates 

5b 

Plate of horizons 



On plates 1-4 altitude circles are drawn for every 6° and labelled on both sides. 
Azimuth arcs are drawn for 10° below the horizon. On 3b for 40°, however, they are 
drawn above and below the horizon. Lines for seasonal hours are drawn on all latitude 
plates. On plate 3a-b (36°-40°), lines are drawn for equal hours from the western 
horizon; on the rest they are drawn from the western as well as the eastern horizon up 
to the meridian. The duration of the longest day is erratic in several cases. 

As mentioned above, the rims of all plates are engraved with gazetteers of 16 
places. As an example, the gazetteer engraved on the rim of the plate 2a for latitude 27° 
will be reproduced below, as much as it was possible to decipher. The gazetteer starts 
from the north point and proceeds clockwise. 
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Figure A041.3 - Plate for latitude 27° (from Christie’s catalogue) 

Table A041-2 Gazetteer on Plate 2a 



Place Name 

L 

<P 

01 

— 

— 

27;30 

02 

Mansurah 

105;0 

27;40 

03 

— 

59;20 

27; 20 

04 

Akbarabad 

115;- 

26;43 

05 

Qannawj 

115;50 

26;45 

06 

Banaras 

107;20 

26;? 

07 

Kowaliyar 

114;0 

26;49 

08 

Lakhnauti 

114; 13 

26;30 

09 

Kopamau 

116; 13 

26;45 

10 

Karah wa Manikpur 

113;10 

26;49 

11 

Awadh 

113;6 

27;22 
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Place Name 

L 

<P 

12 

Jawnbur 

119;6 

26;26 

13 

— 

— 

27;0 

14 

Ajmlr 

-;30 

26;15 

15 

AllaqI 

68;40 

27;15 

16 

Fayd 

— 

26;50 



Figure A041.4 - Plate for the latitude of 42° (photo by S. R. Sarma) 


On plate 4a for the latitude of 42°, the astrolabe maker shows off his virtuosity by 
interchanging the upper and the lower quadrants on the right. Here also the rim carries 
a gazetteer of 16 places that are stuated near the latitude of 42° such as Farghana, 
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Rumiyya KablrT (Rome), Khutan, Jenowa (Genoa) and so on. On the reverse side of the 
plate is a combined projection for the three latitudes of 0° + 72° +90°. On the rim, 
however, are listed 16 localities close to the equator. 



Figure A041.5 - Combined projection of latitudes 0° + 72° + 90° (photo by S. R. Sarma) 


Geographical Gazetteer 

On the inner side of the mater, a geographical gazetteer of 69 localities is engraved 
in a spiral form. The order of arrangement is: place name ( al-bilad ), latitude ( al-ard ) 
and longitude ( cil-tul ). There is a peg at the north point to prevent the plates from rotating 
freely around the centre. 









A041 - Astrolabe by Muhammad Muqim, not dated 


545 


Back 

The rim of the upper half carries two altitude scales, divided in 1° and 6° and 
numbered as 6—90; 90—6, while the rim of the lower half has scales of cotangents. 

The upper left quadrant carries a sine-cosine grid with 30 horizontal and 30 
vertical parallels, where each third line is highlighted by a dotted line. 

In the upper right quadrant are drawn six declination circles; the serial numbers of 
the related signs are marked along the two radii. On these arcs, two graphs are drawn 
for the solar meridian altitude for the latitudes of 27° and 32°. 

In the lower half are shadow squares, on the left for the base of 12 digits and on 
the right for the base of 7, with the scales divided and numbered accordingly. The scales 
are accompanied by the following labels: 

Vertical scale on the left: zill sullam asdbi c mcfkiis 
Horizontal scale on the left: zill sullam asabf mustawi 
Horizontal scale on the right: zill sullam aqdam mustawi 
Vertical scale on the right: zill sullam aqdam ma c kiis 
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Within the shadow squares is a table of climates, displaying the latitudes and the 
hours of the maximum daylight at the beginning and the middle of the seven climates. 317 


317 


This table occurs also in A024 and A051, but in different arrangements. See also Kaye 1918, p. 
132 
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Here the first column shows the climates, the second the latitude at the beginning 
(i mabda ’) of the climate and the third the latitude at the middle ( wasat ) of the climate. In 
the fourth column are mentioned the maximum hours of daylight at the beginning of the 
climate and in the fifth column the same at the middle of the climate. For the seventh 
climate, the second column shows both the latitudes at the beginning and end of the 
climate; likewise, the fourth column displays maximum hours at the beginning and end 
of the climate. 

Table A041-3 Climates 


Aqalim 

(climates) 

c arud (latitudes) 

sa c at (hours) 

beginning 

middle 

beginning 

middle 

1 

12;43 

16;47 

12;45 

13;0 

2 

20; 31 

24; 10 

13; 15 

13;30 

3 

27;34 318 

30;46 

13;45 

14;0 

4 

33;43 

36;28 

14; 15 

14;30 

5 

39; 1 

41 ;21 

14;45 

15;0 

6 

43;30 

45;39 

15; 15 

15;30 

7 

47; 18 

50;31 

48;59 

15;45 

16; 15 

16;0 


Alidade 

The alidade is 98 mm long with ornate ends and an ornate centre piece. The pin 
and the horse are replacements. 

Inscription 

Immediately below the horizontal diameter is the maker’s signature which reads 
sarfat ad'af al- ibad muhammad muqim ibn ‘Isa ibn allahdad lahurl 
[asturldbi] humdyuni 


318 


Inscribed wrongly as 24;34. 
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‘The work of the weakest of the servants [of God], Muhammad Muqim, son 
of ‘Isa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun.’ 

Bibliography 

The astrolabe was shown on the cover page of Christie’s Catalogue, Engineering and 
Scientific Works of Art and Instruments, London 21 March 1991, but was not 
described inside, nor was it included in the auction. But it came up for auction at 
some other time: I have two sheets from a catalogue, showing all parts front and 
back, with numbers K 39564 and K 39565. 






A042 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 


Diameter 105 mm 


Paris, Institut du Monde Arabe (#AI 86-25) 
CCA 3537 


Figure A042.1 - Front of the astrolabe (photo courtesy Institut du Monde Arabe) 
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This small astrolabe has an unusual kursi It is solid and plain, yet it is striking 
with its extravagant profiles having lobed protuberances. On the back, instead of the 
usual two graphs of the midday altitude of the sun at the latitudes of the Mughal Imperial 
cities Agra (27°) and Lahore (32°), there is only one graph for 32°. 

Components 

Body with kursi (d. 105, h. 141, t. 7), shackle and ring, rete for 37 stars, 5 
plates (d. 89), alidade, pin and washer. Original horse is missing; a pin is used a 
substitute. 

Front 

The ring has a diamond cross section. The shackle has trifoliate shape but simple 
round bases. The kursi is solid without any fretwork or surface decorations; but is 
endowed with unusual profiles with three tri-lobed protuberances. 

The limb is divided in 1 ° and 6° and numbered in 6s from 6 —360. 


Rete 

The Capricorn ring and the ecliptic ring are held together by the equinoctial bar 
counter-changed once at the centre; the spaces between the two rings and inside the 
ecliptic circle are filled with a floral tracery of continuous flow of vines and tendrils, 
with the recurring motif of tulips with flared petals. Particularly impressive is the spiral 
form of the tracery inside the ecliptic ring. A large handle is attached to the Capricorn 
ring at NW. The ecliptic circle is divided into 12 signs of zodiac and labelled with their 
names; each sign is divided into five units of 6° each and numbered accordingly. There 
are 37 star pointers. 
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Figure A042.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Table A042-l^ Stars on the Rete 

Star Name Identification 


1 

Dhanab Qaytus Janubi 

(3 Ceti 

2 

Batn Hut 

(3 Andromedae 

3 

Fam Qaytus 

Y Ceti 

4 

Sadr Qaytus 

k Ceti 

5 

Ghul 

|3 Persei 

6 

Masafat al-Nahr 

y Eridani 

7 

c Ayn Thawr 

a Tauri 
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Star Name Identification 


8 

c Ayyuq 

a Aurigae 

9 

Rijl Jawza’ Yusra 

(3 Orionis 

10 

Yad Jawza’ Yusra 

Y Orionis 

11 

Yad Jawza’ Yunind 

a Orionis 

12 

[Shi c ra\ Yamanl 

a Canis Majoris 

13 

[Shi c ra\ ShdmT 

a Canis Minoris 

14 

Fard Shujd c 

a Hydrae 

15 

Qb’idbt Bdtiya 

a Crateris 

16 

Jandh Ghurab 

Y Corvi 

17 

Zahr Dubb Akbar 

a Ursae Majoris 

18 

Simdk A c zal 

a Virginis 

19 

c Anaq 

^ Ursae Majoris 

20 

Simdk Rdmih 

a Bootis 

21 

Fakkah 

a Coronae Borealis 

22 

c Unuq Hayyah 

a Serpentis 

23 

Qalb c Aqrab 

a Scorpii 

24 

? 

p Ophiuchi 

25 

JdthT 

a Herculis 

26 

? 

6 Ophiuchi 

27 

Nasr Wdqi c 

a Lyrae 

28 

Minqdr Dajdjah 

P Cygni 

29 

Nasr Fair 

a Aquilae 

30 

Dhanab al-Dajdjah 

a Cygni 

31 

Fdm Far as 

8 Pegasi 
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Star Name 

Identification 

32 

Dhanab JadT 

a Capricorni 

33 

Mankib Sdkib Md’ 

a Aquarii 

34 

Sdq Sdkib Md’ Janubiyya 

5 Aquarii 

35 

Mankib Far as 

(3 Pegasi 

36 

? 

? 

37 

KhadTb 

(3 Cassiopeiae 


Plates 

There are five plates with the following specifications. 
Table A042-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;28 hours 

3b 

40° 

14;52 hours 

4a 

18°+70° double projection 


4b 

0°+90° double projection 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



Altitude circles are drawn at every 6°; azimuth arcs for 10° sometimes above and 
sometimes below the horizon. There are lines for seasonal hours and for equal hours. 
Each plate has a rectangular notch at the north point. 
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Geographical Gazetteer 

A gazetteer of 58 localities is engraved on the inner surface of the mater in two 
circles which are separated by a blank circle bounded on either side by double lines. A 
similar black circle also separates the first circle from the inner edge of the limb. 



Figure A042.3 - Geographical Gazetteer (photo courtesy Institut du Monde Arabe) 

Table A042-3 Geographical Gazetteer 



Place Name 
al-bilad 

L 

al-tul 

al-ard 


Outer Circle 



1 

Misr 

* 

63;20 

30;20 

2 

c Adan 

76;0 

11 ;0 
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Place Name 
al-bilad 

L 

al-tiil 

T 

al-ard 

3 

Madlnat Rasul 
c Alayhi al-Salam 

75;20 

25;0 

4 

Makka Mu c azzam 

77;10 

21;40 

5 

Bayt al-Maqdis 

66;30 

31 ;50 

6 

Dimashq 

70;0 

33; 15 

7 

Halab 

72;10 

35;50 

8 

Maragha 

82;0 

37; 20 

9 

Tabriz 

82;0 

38;0 

10 

Kufa 

79;30 

31 ;30 

11 

Baghdad 

80.0 

33;25 

12 

Basrah 

84;0 

30;41 

13 

Firuzabad 

87;30 

28;10 

14 

Shiraz 

88;0 

29;36 

15 

Yazd 

89;0 

32;0 

16 

Suhraward 

83;20 

36;0 

17 

Hamadan 

83;0 

35;10 

18 

Qazwln 

85;0 

36;0 

19 

Isfahan 

86;40 

32;25 

20 

Kashan 

86;0 

34;0 

21 

Qumm 

85;40 

34;45 

22 

Rayy 

86;20 

35;0 

23 

Bistam 

89;30 

36;10 

24 

Sabzawar 

91 ;30 

36;5 

25 

Nlshabur 

92;30 

36;21 
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Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 

26 

Mashhad 

92;30 

37;0 

27 

Harat 

94;20 

37;30 

28 

Balkh 

101;0 

36;41 

29 

Badakhshan 

104; 24 

37; 10 

30 

Bukhara 

97;30 

39;50 

31 

Samarqand 

99;36 

39;37 

32 

Khujand 

100;35 

41 ;55 

33 

Kashghar 

106;30 

44;0 

34 

Khutan 

107;0 

42;0 

35 

Hurmuz 

92;0 

25 ;0 


Inner Circle 



36 

Kirman 

91;30 

30;5 

37 

Ghazna 

104; 20 

33;35 

38 

Kabul 

104;40 

34;30 

39 

Dabll 

102;30 

25; 10 

40 

Bakr 

105;0 

27;40 

41 

Qandahar 

107;40 

33;0 

42 

Multan 

107;35 

29;40 

43 

Tubbat 

110;0 

40;0 

44 

Kashmir 

108;0 

35;0 

45 

Lahawar 

109;20 

31;50 

46 

Dihll 

113;35 

28; 15 

47 

Akra 

114;0 

27; 13 

48 

Qannawz 

115;50 

26;35 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

49 

Sarandlp 

130;0 

10;0 

50 

BanarasI 

117;20 

26;55 

51 

Kawaliyar 

115;0 

26; 13 

52 

Jawnbur 

119;6 

27;37 

53 

Ajmlr 

112;24 

26;0 

54 

Ahmadabad 

108;40 

19;0 

55 

Burhanpur 

103;0 

21;30 

56 

Ujjayn 

110;50 

23;30 

57 

Bljapur 

105;30 

17; 13 

58 

Kanbayat 

109;4 

22;30 


Back 

The rim of the upper half carries altitude scales divided in 1° and 6° and labelled 
in 6s as 6—90; 90—6. On the upper left is a trigonometric quadrant with 30 horizontal 
parallels, with every third line highlighted by dots. 

In the upper right, a universal horary quadrant is superimposed on the solar 
quadrant. In the solar quadrant, six declination arcs are drawn and the related signs are 
marked by their serial numbers along the two radii. Instead of the usual two, only a 
single graph of the solar meridian altitude is drawn for the latitude 32° with the label 
khatt nisfal-nahcir bi-ard 32. Six lines of seasonal hours are drawn in the same quadrant 
and numbered from 1 to 6. 


558 


Muhammad Muqim 



Figure A042.4 - Back of the astrolabe (photo courtesy Institut du Monde Arabe) 


In the lower half are drawn the shadow squares in the lower half; on the left for 7 
feet with the two scales divided in 7 units and numbered serially; on the right for 12 
digits with the two scales divided in 6/12 units and numbered in 2’s as 2, 4, ...12. The 
labels are: 

Vertical scale on the left: zill sullam aqdam ma c kiis 
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Horizontal scale on the left: zill sullam aqdam mustawl 
Horizontal scale on the right: zill sullam asdbi c mustawl 
Vertical scale on the right: zill sullam asdbi c ma c kus 

Outside the shadow squares, but inside the rim, are two semi-circular rows with 
the names of the 12 zodiac signs engraved in one and the names of 28 lunar mansions 
engraved in the other. 

The rim on the lower half carries cotangent scales. The scale on the left is marked 
with 6, 12, 18, 24, 30, 36, ... 60, al-aqdam. The scale on the right is marked with the 
same numbers followed by al-asdbi c . 

Alidade 

Straight bar alidade with unusual ornate ends and an ornate centre-piece; the edge 
of the right half is graduated in divisions corresponding to the distances between the 
horizontal parallels in the sine quadrant, which are numbered on the surface, in 6s, from 
6, 12.. .60. There are also sundial markings for hours 1/12, 2/11, 3/10, 4/9 and 8. On the 
left half is engraved the scale of solar longitude with curves matching the pairs of signs 
in the upper right quadrant together with their serial numbers. 

Inscription 

With in the shadow squares is engraved the maker’s signature in three lines upside- 
down: 

ada c af al- ibad muhammad muqim ibn mulld 
c lsd ibn shaykh allahdad [aJsturlabl 
humayunl lahurl 

‘[Made by] the weakest of the servants [of God], Muhammad Muqim, the 
son of Mulla Tsa, the son of Shaykh Allahdad of Lahore, the astrolabe-maker 
to [the Emperor] Humayun. ’ 

Provenance 

Formerly in the M. Distombes Collection 

Bibliography 
Moulierac 1989, pp. 102-104. 
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A043 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 96 mm 
Cannes, PC 
Repertoire 34 

The Repertoire gives the following information about this astrolabe. 


Rete 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names; 22 named star pointer. 

Geographical Gazetteer 

Names, longitudes and latitutides of (?) localities. 

Back 

Upper half of the rim carries the altitude scales divided in 2° and 5° and the lower 
half cotangent scales. Upper left quadrant carries a sign graph; upper right quadrant 
bears arcs of declination and two curves for the midday altitude of the sun at latitudes 
27° and 32°. Lower half has shadow squares and astrological tables. 

Inscription 

sanacahu muhammad muqTm ibn cisd ibn cillahda[d] as[t]urlabi humayunl 
IdhurT. 

‘Made by Muhammad MuqTm, son of clsa, son of Allahda[d] of Lahore, 
astrolabe maker to [the Emperor] Humayun.’ 

Provenance 


Private collection at Cannes; formerly of the private collection of Palmb, Bombay. 



A044 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 92 mm 
PLU 


319 



Figure A044.1 - Front of the astrolabe (photo from Linton 1980) 


319 


Entry based on Linton 1980, no. 223, p. 175. 
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In this astrolabe, the workmanship appears to be good, but not the quality of 
engraving. In the degree scales on the front and on the back, the divisions of 1 ° are very 
irregular. The Linton Catalogue remarks: ‘Not one of Muhammad Muqlm’s best 
astrolabes! The engraving of the Arabic is often crude and done without understanding, 
but this instrument does not appear to be modern, fake. Possible apprentice work from 
the Lahore workshop.’ 

Components 

Body with kursT (d. 92), shackle and ring, rete for 16 stars, 5 plates, alidade, 
washer, pin and wedge. 

Front 

The kursT is heavily reticulated. From the available photos, it is not clear whether 
there is trifoliate finial. The limb is divided in 1° and 6° and numbered from 6 to 90, 
separately in each quadrant. 

Rete 

The rings of the Capricorn and ecliptic are held together by the horizontal bar 
which has no counter-change and by an indifferent tracery which connects the star 
pointers to the main frame. 

Plates 

There are 5 plates serving latitudes 18°+30° and 25°; 20°and 30°; 
0°+72°+90°and 29°; 36°and 40°; plate of ecliptic coordinates and plate of horizons. 
Azimuth arcs are sometimes engraved below the horizon. There are lines for seasonal 
hours and for equal hours drawn from the western horizon. Curves for the midday 
altitude of the sun at latitudes of 27° (Agra) and 32° (Lahore) are drawn on the back, 
but surprisingly there are no plates for these latitudes. 

Geographical Gazctteer 

The geographical gazetteer provides the names, longitudes and latitudes of 42 


localities. 
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Figure A044.2 - Back of the astrolabe (photo from Linton 1980) 

Back 

The upper half of the rim carries altitude scales divided in 1 ° and 6° and numbered 
in 6s as 6—90 and the lower half the cotangent scales, on the left in digits and on the 
right in feet. Trigonometric quadrant in the upper left with 20 horizontal and 20 parallel 
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lines. Solar quadrant in the upper right with declination arcs for each 30° of solar 
longitude, the vertical and horizontal radii marked with the serial numbers of the signs, 
and two sigmoid graphs of the sun’s meridian altitude at the latitudes 27° and 32° with 
the usual labels. 

In the lower half shadow squares, on the left for a base of 12 and on the right for 
a base of 7. The vertical and horizontal scales are divided and numbered accordingly 
and accompanied by the usual labels. 

Within the shadow squares, two semi-circular rows showing the relation between 
the 12 zodiac signs and the 28 lunar mansions. 

Inscription 

The maker’s signature is engraved in the space between the horizontal diameter 
and the semi-circular rows. 

sancfahu muhammad muqim ibn c Tsd ibn allahdad asturldbl lahurl humayum 
‘Made by Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun.’ 

Provenance 

Formerly in some private collection. Came up for auction at Nouveau Drouot, 
Paris, on 9 and 10 October 1980. 

Bibliography 

Linton 1980, no. 233, p. 175. 
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A045 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 92 mm 
Fontenay-le-Comte, PC 
Repertoire 35 

Rete 

The rete carries 16 named star pointers; there are five plates. The inscription on 
the back reads: 

sarfat muhammcid muqlm [ibn c isd] ibn allahdad asturlabT IdhurT humayum 
‘ [Made by], Muhammad Muqlm, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun. ’ 

In the Arabic/Persian version cited in the Repertoire, the words ‘ibn Isa’, are 
missing, but not in the translation! 
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A046 ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 

Diameter 90 mm 
PLU 

Repertoire 28 
Rete 

The rete has 37 named star pointers; there are 6 plates. The inscription on the back 
reads: 

ad'afal-'ibad muhammad muqim ibn mulld c Tsd 
ibn shaykh allahdad asturldbl 
lahuri humdyum 

‘ [Made by] the weakest of the servants [of God], Muhammad Muqim, son of 
Mulla clsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun.’ 
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A047 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 320 

Diameter 90 mm 
PLU, Ex-Paris, Sottas 
CCA 1119; Repertoire 24 


Figure A047.1 - Front of the astrolabe (photo courtesy Professor David King) 


320 


Entry based on Sottas 1930. 















568 


Muhammad Muqim 


In designing the kursT of this astrolabe, Muqhn makes a departure from the 
characteristic style of his family and opts for a very plain surface with two prominent 
eyelets as in the Kufic astrolabes of the Middle East. But the rete retains its ornate 
character. There are plates with composite projections for latitudes 0° + 12° + 90° and 
for 18° + 72 ° to be found in other astrolabes as well, but this is perhaps the only 
astrolabe which contains a plate with projections for latitude 12°. In the plate for 32°, 
lines of equal hours are drawn also above the line of horizon, which is unusual. 

Components 

Body with kursT (d. 90, t. 7), shackle and ring, rete for 37stars, 6 plates, alidade, 
pin and horse. 

Front 

The astrolabe has a large ring and a shackle, both with a diamond cross section. 
The shackle seems to have a trifoliate form. The kursT has lobed profiles and terminates 
in a trifoliate finial. A line runs all along the sides, emphasizing the eyelets. 

The limb carries a scale of degrees divided in 1 ° and 6° and numbered from 6 to 
90 separately in each quadrant. 

Rete 

The Capricorn ring and the ecliptic ring are held in position by the equinoctial bar 
with counterchanges at its two intersections with the ecliptic ring. A segment of the 
solstitial bar running between the two circles in the lower half is the base for a number 
of star pointers; from these arise two creepers to the left and to the right and then 
upwards, filling the space between the two rings. Inside the ecliptic ring, the two 
creepers start off from the centre, branch off and then join to create an empty space in 
the form of a stylized quatrefoil and then branch off to the left and right. These two 
creepers, almost symmetric, carry the 37 star pointers in the form of leaves or stylized 
tulip petals. The ecliptic circle is divided into 12 zodiac signs and labelled with their 
names. Each sign is divided into 5 units of 6° and numbered accordingly. 
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Figure A047.2 - Rete of the astrolabe (drawing from Sottas 1930) 


There are 37 named star pointers in the rete. The names are difficult to read in the 
available photos. In his list, Dorn does not give the Arabic names, but only their French 
translation together with their identification. A summary of his star list is given in the 
following table 


Table A047-1 Stars on the Rete 

Translation of the Arabic Identification 
Name 


1 The tail of the whale, i Ceti 

northern 


2 


The tail of the whale, 
southern 


(3 Ceti 


3 


The belly of the fish 


|3 Andromedae 
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Translation of the Arabic 
Name 

Identification 

4 

The breast of the whale 

tc Ceti 321 

5 

The mouth of the whale 

Y Ceti 322 

6 

Algol 

(3 Persei 

7 

The boatman of the 
interval of the river 

y Eridani 

8 

The eye of the bull 

a Tauri 

9 

Goat? 

a Aurigae 

10 

The left foot of the giant 

(3 Orionis 

11 

The left hand of the giant 

Y Orionis 

12 

Sirius of Yemen 

a Canis Majoris 

13 

Sirius of Syria 

a Canis Minoris 

14 

The neck of the serpent 

a Hydrae 

15 

The heart of the lion 

a Leonis 

16 

The back of the Great Bear 

a Ursae Majoris 

17 

The base of the bowl 

a Crateris 

18 

The right wing of the raven 

Y Corvi 

19 

The neglected support 

a Virginis 

20 

The young goat 

t, Ursae Majoris 

21 

The support of the lancer 

a Bootis 

22 

The radiant one of the 

crown 

a Coronae Borealis 

23 

The neck of the serpent 

a Serpentis 


321 


322 


Sottas 1930 identifies it as y Ceti. 
Sottas 1930 identifies it as a Ceti. 
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Translation of the Arabic 
Name 

Identification 

24 

The heart of the scorpion 

a Scorpii 

25 

The knee of the serpent 
charmer 

t, Ophiuchi 

26 

The head of the kneeling 
one 

a Herculis 

27 

The head of the serpent 
charmer 

a Ophiuchi 

28 

The right hand of the 
serpent charmer 

v Ophiuchi 

29 

The falling [eagle] 

a Lyrae 

30 

The flying [eagle] 

a Aquilae 

31 

The tail of the dolphin 

8 Delphini 

32 

The tail of the chicken 

a Cygni 

33 

The tail of Capricorn 

5 Capricorni 

34 

The mouth of the horse 

8 Pegasi 

35 

The leg of Aquarius 

5 Aquarii 

36 

The shoulder of the horse 

(3 Pegasi 

37 

The coloured hand 

(3 Cassiopeiae 


Plates 

There are six plates with the following specifications as provided by Sottas. 


Table A047-2 Plates 


<P 


la 


27° 


lb 


Longest day 


13;46 hours 


32° 


14; 8 hours 
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<P 

Longest day 

2a 

28° 

13;48 hours 

2b 

36° 

14;24 hours 

3a 

21;12° 

13;16 hours 

3b 

35° 

14;22 hours 

4a 

40° 

14;54 hours 

4b 

0°+72°+ 90° 


5a 

72° 

24 hrs 

5b 

23:12° 

13;24,22 hrs 

6a 

Plate of ecliptic coordinates 


6b 

Plate of horizons 



Of the plates calibrated to different latitudes, Sottas provides detailed descriptions 
and drawings of only 3 plates for the latitudes 28°, 32° and 40°. On all the plates the 
labels al-mashriq (east) and al-maghrib (west) are inscribed below the horizon in the 
east and west respectively. 

On lb for 32° are drawn altitude circles for every 6° azimuth arcs for every 10° 
below the horizon and the lines of seasonal hours. Lines of equal hours are drawn from 
the western horizon as usual below the line of horizon. In addition, lines of equal hours 
are drawn above the line horizon starting from the eastern horizon, which is very 
unusual. Both these sets are numbered from 1 to 12. 

On 2a for 28° are drawn altitude circles for every 6°, azimuth arcs for every 10° 
above the horizon, lines of seasonal hours and lines of equal hours from the western 
horizon. 

On 4a for 40° are drawn altitude circles for every 6°, azimuth arcs for every 10° 
below the horizon, lines of seasonal hours and lines of equal hours from the western 
horizon. 

Therefore, it may be assumed that probably on all plates altitude circles are drawn 
for every 6°, azimuth arcs for every 10° sometimes below the horizon and sometimes 
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above the horizon and that all plates carried lines of seasonal hours and lines of equal 
hours drawn from the western horizon. 

It is strange that the latitudes on plates 3a (21; 12°) and 5a (23; 12°) have precisely 
the same additional fraction of 12 minutes. Sottas does not make any comment on this 
peculiarity. 

The plate of ecliptic coordinates (Sottas, fig. 5) has latitude circles inscribed for 
every 6° and longitude circles for every 10°. The names of the zodiac signs are inscribed 
along the ecliptic. There is the label mizcin c ankabu, 

On the plate of horizons (Sottas, fig. 4) half horizons are drawn for latitudes 
ranging from 6° to 68° in four sets as follows: 


6 

14 

22 .. 

.. 62 

8 

16 

24 .. 

.. 64 

10 

18 

26 .. 

.. 66 

12 

20 

28 .. 

.. 68 


Declination scales are drawn between the equator and the tropics at their four 
intersections with the horizontal and vertical diameters. They are divided in 2° and 
labelled in 6s as 6, 12, 18, 24. Below the scales drawn along the horizontal diameter 
between the equator and the Tropic of Capricorn is inscribed mayl kullT jctnubi 
(maximum declination south). Below the scales drawn along the vertical diameter 
between the equator and the Tropic of Cancer is the label mayl kullTshamall (maximum 
declination north). 

Plate 4b (Sottas, fig. 6) carries combined projections for the three latitudes 0°, 12° 


and 90°. 
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Figure A047.3 - Plate for latitude 72° (drawing from Sottas 1930) 

Plate 5a bears stereographic projections for 72° (Sottas, fig. 8). This is perhaps the 
only astrolabe with a plate carrying stereographic projections for the arctic circle at 
latitude 72°. On this plate are drawn the vertical and horizontal diameters and the 
concentric circles of the tropics and equator. The horizon is shown as a full circle placed 
eccentrically, forming the boundary between the two sets of circles, viz. altitude circles 
drawn above/inside the horizon and the hour circes drawn below/outside the horizon. 
The line of the horizon cuts that of the equator at an angle of 18° and the horary circles 
cut the equator at the same angle. 

The altitude circles are drawn for every 6° and numbered along the upper half of 
the vertical diameter. The hour circles are drawn from the western horizon and are 
numbered serially from 1 to 72. 

On the eastern and western ends of the horizontal diameter are the labels al- 
mashriq (the east) and al-maghrib (the west) respectively. Outside the Capricorn circle, 
in the left half is a long label stating that the latitude is 72° and the longest day is 24 
hours. 
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Figure A047.4 - Geographical Gazetteer (drawing from Sottas 1930) 

Geographical Gazetteer 

Gazetteer of 36 localities with their names, longitudes and latitudes engraved in 
two concentric circles. The letters are written upside down, the tops of the letters 
towards the centre of the astrolabe. The gazetteer commences in the inner circle, starting 
at the top centre and proceeds anticlockwise. Sottas (pp. 164-165) reproduces the 
gazetteer with the names of the localities in contemporary French spelling. The actual 
spelling in reproduced below. Sottas also drew a diagram of the gazetteer, but 
occasionally entered there wrong values. I have corrected these, as far as possible, with 
the help of a photo of the gazetteer. 
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Table A047-3 Geographical Gazetteer 



Place Name 
Al-bilad 

L 

al-tul 

<P 

al-ard 


Inner Circle 

1 

Misr 

63;20 

30;20 

2 

c Adan 

76;20 

11 ;0 

3 

Madlnat Rasul 

75;20 

25 ;0 

4 

Makka Mu c azzam 

77; 10 

21;40 

5 

Bayt al-Maqdis 

66;30 

31;50 

6 

Dimashq 

70;0 

33; 15 

7 

Halab 

72;10 

35;50 

8 

Mawsil 

77;0 

34;30 

9 

Nakhajwan 

8 1 ; 1 5 

38;40 

10 

Tabriz 

82;0 

38;0 

11 

Barda c a 

83;0 

40;30 

12 

Kufa 

79;30 

31;30 

13 

Mada’In 

72;0 

33;10 

14 

Baghdad 

80.0 

33;25 

15 

Basra 

84;0 

30;0 


Outer Circle 



16 

Flruzabad 

87;30 

28;30 

17 

Shiraz 

88;0 

29;36 

18 

Yazd 

89;0 

32;40 

19 

Qazwln 

85;0 323 

36;0 


323 


Sottas 1930 mentions 85;00 correctly in the table but transcribes it as 84;00 in the diagram. 
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Place Name 
Al-bilad 

L 

al-tiil 

<P 

al-ard 

20 

Isfahan 

86;40 

32;25 

21 

Kashan 

86;0 

34;0 

22 

Qumm 

85;40 324 

34;45 

23 

Rayy 

86;20 

35;0 

24 

Astarabad 

89;35 

36;50 

25 

Bistam 

89;30 

36; 10 

26 

Sabzawar 

91;30 

36;5 

27 

Nlsabur 

92;30 

36;21 

28 

Tus 

92;30 

37;0 

29 

Harat 

94;20 

34;30 

30 

Balkh 

101 ;0 

36;41 

31 

Bukhara 

97;30 325 

39;50 326 

32 

Samarqand 

97;36 327 

39;37 

33 

Kashghar 

106;30 

44;0 

34 

Hurmuz 

92;0 

25;0 

35 

Kabul 

104;40 

35;30 

36 

Kashmir 

108;0 

35;0 

37 

Tubbat 

110;0 

35;0 

38 

Qandahar 

107;40 

33;0 

39 

Multan 

107;35 

29; 40 


Sottas 1930 mentions 85;40 correctly in the table but transcribes it as 84;40 in the diagram. 
Sottas 1930 transcribes correctly 97;30 in the diagram but has 92;30 in the table. 

Sottas 1930 transcribes wrongly 39;30 in the diagram but has 39;50 correctly in the table. 
Sottas 1930 transcribes correctly 97;36 in the diagram but has 97;16 in the table. 


327 
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Place Name 
Al-bilad 

L 

al-tul 

<P 

al-ard 

40 

Lahawar 

109;20 

31;50 

41 

Hadhrat Dihll 

113;35 

28;0 

42 

Akra 

115;0 

26;43 

43 

Qannawj 

115;50 

26;35 

44 

BanarasI 

117;20 

26;55 

45 

Kawaliyar 328 

115;0 

26;29 

46 

Burhanpur 

109;0 

20;31 


328 


Sottas 1930 explains that it is Kawahia (Cambaye); it is actually Gwalior. 
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Figure A043.5. Back of the astrolabe (photo courtesy Professor David King) 
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Back 

The rim of the upper half carries altitude scales, divided in 1 ° and 6° numbered in 
groups of 6° as 6—90; 90— 6. In the upper left is the trigonometric quadrant with 30 
horizontal parallels as dotted lines. 

Declination circles divide the upper right quadrant into 6 zones, each zone 
representing a pair of zodiac signs. The signs are marked by their serial numbers along 
both the radii. Dotted circles subdivide each zone into 5 subzones corresponding to 6° 
of solar longitude. Against this background are traced two sigmoid graphs of the median 
altitude of the sun at latitudes 27 329 and 32. Because of the limited space, the usual 
expression nisf al-nahar (half of the day) is replaced by the shorter synonym zawal 
(midday) in the labels. They read here khatt zawal bi-ard 27 and khatt zawal bi-ard 32 
respectively. 

Shadow squares are engraved in the lower half, on the left for the base of 7 and on 
the right for the base of 6 and 12. The scales on the left are divided in 7 parts and 
numbered from 1 to 7. The scales on the right are divided into 6 parts and numbered 
from 1 to 6. Each part is then halved so that there are 12 units in the scales. In both the 
corners on the left and right are engraved the words zill sullam which are to be read 
along with the labels on the outside of the scales. 

Vertical scale on the left: [zill sullam ] aqadam mafkus (scale of reverse shadows in feet) 
Horizontal scale on the left: [zill sullam ] aqadam mustawT (scale of direct shadows in 
feet) 

Horizontal scale on the right:. .[zill sullam ] asdbf mustawT (scale of direct shadows in 
digits) 

Vertical scale on the right:. .[zill sullam] asdbf ma'kus (scale of reverse shadows in 
digits) 

Within the shadow squares are four semi-circular rows. The outermost row 
contains the names of the 12 zodiac signs followed by the names of the corresponding 
28 lunar mansions in the next row. The next two rows are filled with the table of the 
decans and their regents. 


329 


Sottas 1930 misread the number as 26 and reproduced the label accordingly in his drawing; see 
fig. 1 on p. 156 and the translation of the label on p. 157. 
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The rim on the lower half carries the cotangent scales. The divisions in the scale 
on the left are numbered as 1, 2, 3, 4, 5, 6, 7, 12, 18, 24, 30, 36, ... 60, aqdam. The 
divisions on the scale on the right are numbered as 1, 2, 3, ... 12, 18, 24, 30, 36, ... 60, 
ascibi'. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. It is graduated only in the 
right half, with divisions that match the parallels in the trigonometric quadrant, and 
numbered in 6s from 6 to 60 starting from the centre. 

Inscription 330 

‘ [Made by] the weakest of the servants [of God], Muhammad Muqim, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun.’ 

Provenance 

Between 1926 and 1930, the astrolabe was in the private collection of Dr Jules 
Sottas of Paris who sent a communication to the Academie de Marine in October 1926 
which was published in 1930. In 1984 it was in private collection in Brussels and was 
exhibited there. Sometime between 1984 and 1996, the owner sold it back to a dealer in 
Paris. 

Bibliography 
Anon 1984. 

Sottas 1930. 


330 


Sottas 1930 did not reproduce the text of inscription but gave an inaccurate translation in French. 
The inscription cannot be read in the available photo. 
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A048 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 


Diameter 80 mm 


Hyderabad, Saidiya Library 331 



Figure A048.1 - Front of the astrolabe (photo by Ahmad Athaullah) 


331 


I am highly grateful to Ahmad Athaullah Saheb who took great pains to send me detailed photos 
of the instruments in this family library. 
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With a diameter of 80 mm, this is perhaps the third smallest astrolabe made by 
Muqlm. It is slightly worn out, but well preserved. The engravings are filled with a white 
material which turned into patina. 

Components 

Body with kursT (d. 80, h. 112, t. 5) with shackle and ring, rete (d. 70) for 29 stars, 
5 plates, alidade, pin. The original wedge is replaced by an S-shaped wire. 

Front 

The ring is well-crafted with a diamond cross-section and the shackle is trifoliate. 
Like the kursT in the previous astrolabe, the kursT here is rather plain with two eyelets 
prominently outlined. It terminates in a trifoliate finial. The limb is divided in 1° and in 
6° and numbered in 6s as 6—360. 



Figure A048.2 - Rete of the astrolabe (photo by Ahmad Athaullah) 


Rete 

The Capricorn ring and the much wider ecliptic ring are joined by the equinoctial 
bar which counterchanged at the centre. A segment of the solstitial bar runs down from 
the ecliptic circle and branches off to the left and right into vines that bear the star 
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pointers. The tracery of vines is asymmetric and is not continuous; it breaks off into 
several independent clusters. There are 29 named star pointers. The ecliptic ring is 
divided into the 12 signs of zodiac and labelled with their names. Each sign is subdivided 
into 5 units of 6° and numbered accordingly. 

Table A048-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus JjanubT] 

(3 Ceti 

2 

Fam Qaytus 

y Ceti 

3 

Sadr Qaytus 

k Ceti 

4 

Rds Ghul 

(3 Persei 

5 

TallMasdfat al-Nahr 

Y Eridani 

6 

c Ayn Thawr 

a Tauri 

7 

Rijl Jawjd’ [Yusrd] 

(3 Orionis 

8 

Yad Jawjd’ [Yumna?] 

a Orionis 

9 

Rijl Jawjd’ Yumna 

k Orionis 

10 

Shfrd Yamdm 

a Canis Majoris 

11 

Shfrd Shdmi 

a Canis Minoris 

12 

Fard al-Shujaf 

a Hydrae 

13 

Qalb al-Asad (?) 

a Leonis 

14 

Qd' idat Bdtiya 

a Crateris 

15 

c Andq 

t, Ursae Minoris 

16 

Janah Ghurdb 

Y Corvi 

17 

Simdk A c zal 

a Virginis 

18 

Simak Ramih 

a Bootis 

19 

c Unuq Hayyah 

a Serpentis 

20 

[Nayyir] Fakkah 

a Coronae Borealis 
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Star Name 

Identification 

21 

Rds al-Hawwd 

a Ophiuchi 

22 

[Nasr al Waqi c ] 

a Lyrrae 

23 

Minqdr Dajdjah 

|3 Cygni 

24 

Dhanab al-Dulfin 

8 Delphini 

25 

[Dhanab Dajdjah] 

a Cygni 

26 

Dhanab al-Jadi 

5 Capricorni 

27 

Mankib Sdkib al-Md’ 

a Aquarii 

28 

Fam Far as 

8 Pegasi 

29 

Sdq Sdkib al-Md’ 

5 Aquarii 


Plates 

There are five plates serving the following latitudes: 
Table A048-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

40° 

14;54 hours 

4a 

18°+72° double projection 


4b 

0°+90° double projection 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



586 


Muhammad Muqim 


cp Longest Day 


On plates 1-3, altitude circles are drawn for every 6° and labelled. Azimuths 
curves are traced for every 10° below horizons; on 3a above and below the horizon. 
Lines for seasonal hours are drawn on all the three plates. Lines for equal hours counted 
from the western horizon are drawn on la-b and 2a. Lines for equal hours since sunset 
and before sunrise are traced on 2b and 3a-b. 

Plate 4 carries double projections of 18°+72° on the obverse and of 0°+90° on 
the reverse. 

The plate of ecliptic coordinates has circles of latitude for each 6° and circles of 
longitudes for each 10°. Both sets are numbered. The names of the signs are written 
along the circle of the ecliptic. There is no label on the plate. 

There is no label on the plate of horizons either. Four sets of 7 half horizons of the 
latitudes from 12° to 66° are arranged in the four quadrants. The horizons are numbered 
at both the extremities. 


12 

20 

28 

36 

44 

52 

60 

14 

22 

30 

38 

46 

54 

62 

16 

24 

32 

40 

48 

56 

64 

18 

26 

34 

42 

50 

58 

66 


Declination scales are drawn along the two diameters and numbered as 6, 12, 18, 
23;30. 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in two 
concentric circular bands providing the names, longitudes and latitudes of 54 
localities. 332 The two circles are separated by an empty circle which is bounded by 
double lines on both sides. In the outer circle, the letters are written upside-down, but in 


332 


This astrolabe, smaller by 10 mm than the preceding two astrolabes, has a gazetteer of 54 places 
while A047 has a gazetteer of 46 places and A048 of 42 places. 
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the inner circle they are straight. The astrolabe being very small, it is at times difficult 
to read the latitudes of places engraved in tiny letters in the innermost circle. 



Figure A048.3 - Geographical gazetteer (photo by Ahmad Athaullah) 


Table A048-3 Geographical Gazetteer 


Place Name L qp 

Al-bilad al-tiil al-ard 


1 

2 


Outer Circle 

Misr 

c Adan 


63;20 

30;20 

76;0 

11 ;0 

75;20 

25;0 


3 


Madinat Rasul 
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Place Name 
Al-bilad 

L 

al-tiil 

T 

al-ard 

4 

Makka Mu c azzam 

77;10 

21;40 

5 

Ta’If 

77;30 

21;20 

6 

Bayt al-Maqdis 

66;30 

31 ;50 

7 

Dimashq 

70;0 

33; 15 

8 

Halab 

72;10 

35;50 

9 

Nakhajwan 

81; 15 

38;40 

10 

Tabriz 

82;0 

38;0 

11 

Kufa 

79;30 

31 ;30 

12 

Baghdad 

80.0 

33;25 

13 

Basra 

84;0 

30;0 

14 

Shiraz 

88;0 

29;36 

15 

Yazd 

89;0 

32;40 

16 

Hamadan 

83;0 

35;10 

17 

Qazwln 

85;0 

36;0 

18 

Isfahan 

86;40 

32;25 

19 

Kashan 

86;0 

34;0 

20 

Qumm 

85;40 

34;45 

21 

Rayy 

86;20 

35;0 

22 

Astarabad 

89;35 

36;50 

23 

Bistam 

89;30 

36;10 

24 

Sabzawar 

91 ;30 

36;5 

25 

Nlsabur 

92;30 

36;21 

26 

Tus 

92;30 

37;0 

27 

Harat 

94;20 

34;30 
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Place Name 
Al-bilad 

L 

al-tiil 

<P 

al-ard 

28 

Marw 

97;0 

37;40 

29 

Balkh 

101 ;0 

36;41 

30 

Badakhshan 

104; 24 

37; 10 

31 

Bukhara 

97;30 

39;50 


Inner Circle 



32 

Samarqand 

99;36 

39;37 

33 

Khujand 

100;35 

41; 15 

34 

Kashghar 

106;30 

44;0 

35 

Khutan 

107;0 

42;0 

36 

Hurmuz 

92;0 

25;0 

37 

Kabul 

104;40 

35;0 

38 

Kashmir 

108;0 

35;0 

39 

Tubbat 

110;0 

40;0 

40 

Qandahar 

107;40 

33;0 

41 

Multan 

107;35 

29; 40 

42 

Lahawar 

109;20 

31;50 

43 

Hadrat Dihll 

113;35 

28;0 

44 

Akra 

115;0 

27; 13 

45 

Qannawz 

115;50 

26;35 

46 

Kawaliyar 

115;0 

26;29 

47 

BanarasI 

117; 20 

26;55 

48 

Ujjayn 

32;0 ! 

22;30 

49 

Burhanpur 

113;0 

20;30 

50 

Ahmadabad 

108;40 

23 (?); 15 
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Place Name 
Al-bilad 

L 

al-tul 

<P 

al-ard 

51 

Bljapur 

108;30 

17;20 

52 

Kolkanda 

114;50 

23; 18 

53 

Sarandlb 

130;0 

10;0 

54 

Kanbayat 

109;20 

22;20 


Back 

The rim of the two upper quadrants at the back carries the altitude scales divided 
in 1° and 6° and labelled as 6—90; 90—6. The rim of the lower half carries the 
cotangent scale, on the left for the base of 12 digits (labelled as asabf ) and on the right 
for the base of 7 feet (labelled as aqdam ). 

The upper left is occupied by a trigonometric quadrant with 30 equidistant 
horizontal parallels. On the upper right, a solar quadrant with a circle of declination each 
for a pair of zodiac signs. The signs are labelled with their serial numbers along the two 
radii. Upon this grid are drawn two curves for the meridian altitude of the sun in all 
seasons for latitudes 27° and 32°, with the usual labels. 
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Figure A048.4 - Back of the astrolabe (photo by Ahmad Athaullah) 


In the two lower quadrants, there are two shadow squares, on the left for the base 
of 12 digits and on the right for the base of 7 feet. The scales are divided, numbered and 
labelled in the usual manner. 

The shadow squares are circumscribed by two concentric semi-circular scales; 
the outer one is inscribed with the names of the 12 zodiac signs and the inner one with 
those of the 28 lunar mansions. 
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Alidade 

The straight bar alidade is plain without any graduations. The two ornate ends are 
tapered to a sharp point; the centre-piece is a plain circle. The sighting plates have two 
sighting holes each. 

Inscription 

Inside the shadow squares is the maker’s signature in three lines: 
ada c af al- ibad muhammad muqim ibn 
mulld c Tsd ibn shaykh allahdad 
asturldbl humdyuni Idhurl. 

‘[Made by] the least of the servants [of God], Muhammad Muqhn, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe-maker of [the 
Emperor] Humayun.’ 
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A049 ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 333 
Diameter 90 mm 

Qatar, Doha, Museum of Islamic Art (# MW.391.2007); Ex-Skinner, Bolton, USA 
Repertoire 33 



Figure A049.1 - Front of the astrolabe (photo courtesy Professor David Pingree) 


333 


This description is based on Linton 1980, no. 166, and the notes kindly provided by Professor 
David Pingree who described the astrolabe for the auction house Skinner; see also the Skinner 
2002, p. 39. 
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A handy astrolabe with simple but elegantly designed kursi and rete. The lines of 
separation on the scales and many projected lines on the plates and on the back are 
dotted. 

Components 

Body with kursi (d. 90), shackle and ring, rete, 5 plates, alidade, pin and horse. 
Front 

The ring is well-crafted; shackle with trifoliate shape and plain round bases. The 
kursi has lobed profiles and a trifoliate finial. It is pierced simply but elegantly, with 6 
large perforations; two of these are shaped like bells or stylised tulips placed 
symmetrically on either side of the vertical line, three of the perforations are tear-shaped 
and the sixth one is triangular. Variations of this design can be seen in the retes of other 
astrolabes by Muqim (A020, A021, A053). 

The limb is divided in 1 ° and 6° and numbered in 6s from 6 to 90 in each quadrant 
separately. 

Rete 

The two broad rings of the Tropic of Capricorn and ecliptic are held together by a 
slender equinoctial bar which has counterchanges at the equinoxes. The inner edge of 
the Capricorn ring forms the circle of the Tropic of Capricorn. Therefore, a high 
triangular arch is attached to the ecliptic ring at the beginning of Capricorn, so that it 
functions as bridge up to the degree scale on the limb. The spaces between the rings is 
filled with a floriated tracery joining the star pointers. Inside the ecliptic ring, the tracery 
contains a heart-shaped motif in the middle. The ecliptic ring is divided into the 12 signs 
of the zodiac and labelled with their names; each sign is further subdivided into five 
units and numbered as 6, 12, 18, 24, 30, separately for each sign. Further subdivisions, 
if there are any, cannot be seen in the available photos. There is a handle near star pointer 
of Fcim al-Qaytus. 

David Pingree has counted some 29 star pointers. The starkly abridged names 
engraved on them in tiny script are difficult to decipher. The following are what he could 
read; here the names are rearranged according to the increasing right ascensions. 
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Table A049-1 Stars on the Rete 



Star Name 

Identification 

01 

Dhanab al-Qaytus 

(3 Cetii 

02 

Sadr Qaytus 

k Ceti 

03 

Ghur ! {Rets al-Ghul ) 

(3 Persei 

04 

Dab a ran 

a Tauri 

05 

Yad Jawjd’ Yumnd 

a Orionis 

06 

Shi fra YamanT 

a Canis Majoris 

07 

Fard al-Shuja c 

a Hydrae 

08 

Qa c idat [ al-Bdtiya ] 

a Crateris 

09 

c Andq 

| Ursae Majoris 

10 

Janah al-Ghurdb 

y Corvi 

11 

Simdk c Azal 

a Virginis 

12 

[Simdk] Ramih (?) 

a Bootis 

13 

[Nayyir al-\ Fakkah 

a Coronae Borealis 

14 

c Unuq Hayyah 

a Serpentis 

15 

\ Rds al-] Jdthi 

a Herculis 

16 

[Nasr] Wdqi c (?) 

a Lyrrae 

17 

[Nasr] Ta’ir 

a Aquilae 

18 

[Minqdr ] al-Dajdjah (?) 

|3 Cygni 

19 

Al-Ridf 

a Cygni 

20 

Dhanab al-Jady 

6 Capricorni 

21 

Sdq Sdqib al-Md’ J[anubT] 

6 Aquarii 

22 

Mankib Far as 

(3 Pegasi 

23 

[Kajfal-] KhadTb 

(3 Cassiopeiae 
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Plates 

There are five plates, but there is some uncertainty about the latitudes for which 
they are engraved: 22° and 25°; 32° and 35°; 36° and 40°; 0° + 72° + 90° and 18° + 
30° (?); plate of ecliptic coordinates and plate of horizons. It is surprising that there is 
no single plate for the latitudes of 27° and 32° on which the Agra and Lahore, the two 
Mughal imperial cities are situated and for which two solar meridian altitude graphs are 
plotted on the back. Azimuths are sometimes engraved below the horizon. There are 
lines for seasonal hours and for equal hours drawn from the western horizon. 

The plate of horizons carries four sets of half-horizons for the following latitudes: 


4 

14 

24 

34 

44 

54 

64 

6 

16 

26 

36 

46 

56 

66 

8 

18 

28 

38 

48 

58 


10 

20 

30 

40 

50 

60 



Geographical Gazetteer 

The geographical gazetteer is engraved in two concentric circles, providing the 
latitudes, names, longitudes of 42 places. The gazetteer commences in the inner circle. 
The places are arranged according to increasing longitudes. 

Table A049-2 Geographical Gazetteer 



Place Name 

L 

<P 


Inner Circle 



01 

Misr 

63;70 

30;20 

02 

Madina 

75;20 

25;41 

03 

Makka 

77:10 

21;40 

04 

Bayt al-Maqdis 

66;30 

31 ;50 

05 

Dimashq 

70;0 

33; 15 

06 

Tabriz 

87;0 

38;0 

07 

Shiraz 

88;0 

29;40 

08 

Qazwln 

85;0 

36;0 
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Place Name 

L 


09 

Isfahan 

86;0 

34;20 

10 

? 

92;30 

36;0 

11 

Harat 

? 

37;30 

12 

Balkh 

91;0 

36;0 

13 

Bukhara 

94;35 

39;50 

14 

Samarqand 

99; 16 

39;37 

15 

Kashghar 

Outer Circle 

106;30 

44;0 

16 

Khutan 

107;0 

42;0 

17 

Hunnuz 

92;0 

26;0 

18 

Kabul 

104;40 

34;0 

19 

Kashmir 

108;0 

35;0 

20 

Tubbat 

105;0 

40;0 

21 

Qandahar 

102;40 

33;0 

22 

Multan 

107;35 

29; 40 

23 

Salkut 

109;0 

33;0 

24 

Lahur 

109;20 

31;50 

25 

Tanlsar 

114;33 

30; 10 

26 

Banlbaht 

113;20 

28;52 

27 

Dihll 

113;35 

28;39 

28 

Akbarabad 

115;0 

26;43 

29 

Kawalayar 

111 ;0 

26;29 

30 

Banaras 

115;50 

26;39 

31 

Qannawj 

104; 20 

26;35 
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Place Name 

L 

<P 

32 

Jawnbur 

119;6 

26;36 

33 

Ajmlr 

111 ;5 

26;0 

34 

Ujjayn 

100.50 

23;30 

35 

Saruj 

72;40 

34;50 

36 

Ahmadabad 

108;40 

23; 15 

37 

Burhanbur 

103;0 

20;30 

38 

Dawlatabad 

111 ;0 

20;30 

39 

Bljabur 

105;30 

17;20 

40 

Kulkunda 

114:19 

18;20 

41 

Sarandlb 

104;0 

10;0 

42 

Kanbayat 

109:10 

27; 20 


Back 

On the back dotted lines predominate: the vertical and horizontal diameters, 
alternate lines in the trigonometric quadrant, as also the boundaries between the cells in 
all the scales are marked by dotted lines. Likewise, the quarter circles in the upper right 
quadrant and the curves of the solar meridian altitudes are dotted. 

The rim of the upper half contains the altitude scales divided in 1° and 6° and 
labelled in 6’s as 6—90; 90—6. 

In the upper left is the trigonometric quadrant with 20 horizontal and 20 vertical 
parallels. 

The upper right quadrant is divided by 5 quarter circles into six segments, one for 
each pair of zodiac signs which are marked with their serial numbers along the two radii. 
Here are drawn two graphs of the solar meridian altitude for the latitudes of 21° and 
32° with the labels khcitt zawcd bi-ard 27 and khatt zawdl bi- c ard 32 respectively. 
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Figure A049.2 - Back of the astrolabe (photo courtesy Professor David Pingree) 

In the lower half are the shadow squares, on the left for the base of 12 and on the 
right for the base of 7. The scales are divided and numbered accordingly. The scales are 
accompanied by the following labels: 

Vertical scale on the left: zill sullam asabi c ma c 1cus 
Horizontal scale on the left: zill sullam asabi c mustawl 
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Horizontal scale on the right: zill sullam aqadam mustawT 
Vertical scale on the right: zill sullam aqadam ma c kus 

Within the shadow squares are two semi-circular rows containing the names of the 
12 zodiac signs and those of the corresponding 28 lunar mansions respectively. 

The rim on the lower half bears the scales of cotangents, marked on the left 6, 12, 
18, 24, 30, 36, 47, 58, 60 al-asdbi c and on the right 6, 7, 12, 18, 22, 30, 41 (?), 55 (?) al- 
aqdam. 

Alidade 

Straight bar alidade with ornate tips and an ornate centre-piece, but without any 
graduations. Two holes in the sights. There is a pin and a wedge with a horse’s head. 

Inscription 

In the space between the horizontal diameter and the semi-circular scales is 
engraved the astrolabe maker’s signature, upside down: 

sarfat muhammad muqim ibn c Tsd ibn allahdad asturlabl hunidyum lahuri 
‘Made by Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, 
astrolabe maker to [the Emperor] Humayun.’ 

Provenance 

It appears to have come up for auction at Paris in 1978; subsequently in the private 
collection of Leonard Linton, Point Lookout, USA. Came up for auction at Nouveau 
Drouot, Paris, on 9 and 10 October 1980; again at Skinner, Bolton, USA in 2002. 

Bibliography 

Alain Brieux, Histoire des Sciences: Livres, Instruments, Machines, catalogue, Paris, 
Novembre 1978, no. 10517. 

Linton 1980, no. 166, pp. 96-97. 

Skinner 2002, p. 39. 
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A050 SMALLEST ASTROLABE BY MUHAMMAD MUQlM, NOT DATED 


Diameter 45 mm 

PLU, ex-Sotheby’s, New York 

Repertoire 36 



Figure A050.1 - Front and back of the astrolabe (photo from Christie’s catalogue of 24.9.92) 


With a diameter of 45 mm, it is the smallest astrolabe made by Muqlm; in fact, it 
is the smallest known astrolabe in the world. Even so all the features of the Mughal 
astrolabes are meticulously incorporated in this astrolabe. Christie’s catalogue remarks: 
‘This is one of the smallest recorded astrolabes, and a remarkable testimony to the skill 
of Muhammad Muqim of Lahore, being typical of his work, the engraving having been 
achieved with great accuracy.’ 


Components 

Body with kursl (d. 45), shackle and ring, rete for 17 stars, 5 plates, alidade, pin 
and horse. The rete, alidade, pin and horse are not original. 
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Front 

The ring is large and corrugated; the shackle is trifoliate. The kursT is worked ci 
jour, incorporating the calligraphy Allah-u Akbar inside the lobed frame, which 
terminates in a trifoliate finial. The limb, quite wide for its size, is divided in 2° and 6° 
and labelled in 6s from 6 to 90, separately for each quadrant, in clockwise direction. 
Dotted lines mark the boundaries of 6°. 



Figure A050.2 - The smallest astrolabe fits in the palm (photo from Saul Moskowitz catalogue 1990) 


Rete 

The rete is not original, but a late replacement. In the Sotheby’s catalogue of 10 
December 1981, where this astrolabe appears for the first time, the entry states Tacking 
rete’; it does not appear in the illustration. In the catalogue of Saul Moskowitz of Spring 
1990, where the astrolabe appears next, the rete is illustrated along with the alidade, pin 
and wedge, with the caption ‘modern replacements’. Therefore, the rete must have been 
fabricated, not in India or Pakistan, but in the UK or US, between 1981 and 1990. 
Indeed, on the back of the rete is inscribed ‘C.E. 1986’. Moskowitz catalogue states that 
it was ‘made from a blank disc found with the instrument and engraved after an original 
rete from one of Muhammad Muqim’s larger astrolabes, suitably simplified for its 
reduced size (but still retaining its 18 stars).’ 

But the new rete does not resemble any rete in the known astrolabes made by 
Muqim. With the arcs attached to the lower half of the Capricorn ring— the arcs from 
which the star pointers arise—, this new rete resembles the rete in the astrolabe of Tsa 
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dated 1604 (A006). The present rete has 17 or 18 star pointers, but it is difficult to 
decipher the names in the photos. 

Plates 

There are five plates serving the latitudes 27°, 32°; 36°, 0° + 90°; 40°, 18°+30°; 
plate of ecliptic coordinates and plate of horizons. A fifth plate with projections for 
latitudes 20°and 21° is less carefully engraved and is a late replacement. 

From the small photos published in Christie’s catalogue, it can be seen that in all 
latitude plates the altitude circles are for every 6° and labelled on both sides; azimuth 
arcs are drawn below the horizon for every 10° and labelled; there are lines for seasonal 
hours and sometimes also the lines for equal hours since sunset and before sunrise. At 
the centre are recorded the latitude ( c ard ) for which the plate is calibrated and the 
duration of the longest day in hours ( salat ). In other words, in this limited space are 
recorded all the features that are to be met with in larger astrolabes. 

On the plate of ecliptic coordinates is inscribed the label safihat mizdn al-ankabut, 
while no such label is engraved on the plate of horizons on the reverse. 

Geographical Gazetteer 

A geographical gazetteer of 34 places with their longitudes and latitudes is 
engraved inside the mater in two circles. 

Back 

The rim of the upper two quadrants bears the altitude scales, divided in 1°, 2°, 6° 
and labelled in 6° as 6—90; 90—6. 

In the upper left is a trigonometric quadrant with 30 horizontal parallels, each third 
highlighted with dots. The upper right quadrant bears 5 declination arcs which divide 
the quadrant into 6 zones, each for a pair of zodiac signs which are marked by serial 
numbers along the two radii. Upon these are superimposed two graphs of solar meridian 
altitude for the latitudes of 21° and 32°. These are accompanied by the shorter labels 
hhcitt zawdl bi-ard 27 and khatt zawdl bi-ard 32 respectively. 

Shadow squares are engraved in the lower half, on the left for the base 6/12 and 
on the right for the base 7. On the left the vertical and horizontal scales are divided in 6 
parts, numbered from 1 to 6; then each division is halved to produce 12 divisions. On 
the right the two scales are divided into 7 parts and numbered from 1 to 7. The labels 
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are shortened here also. The vertical scale on the left is accompanied by the label asdbf 
rncfkus (reverse [shadows in] feet) and the horizontal scale asdbf mustawT (direct 
[shadows in] digits). Similarly, the horizontal scale on the right is labelled as aqdam 
mustawT (direct [shadows in] feet) and the vertical scale as aqdcim ma c kus (reverse 
[shadows in] feet). 

Circumscribing these squares are two semi-circular rows, the outer one inscribed 
with the names of the 12 zodiac signs and the inner one with the names of the 28 lunar 
mansions. 

The rim of the lower half carries the cotangent scales. The scale on the left is 
marked with 6, 12, 18, 24, 30, 36, ... 60, asdbf; that on the right with 6, 7, 8, 12, 18, 
24, 30, 30, 36, ..., 60, aqdam. Each of these divisions are subdivided into 5 parts in the 
adjoining semi-circular row. 

Alidade 

The alidade is rather plain, with a circular centre piece and the ends shaped like 
quarter circles. The alidade is not graduated. The pin has a rather large circular head. 
The wedge is shaped like a horse’s head. 

Inscription (acc. Repertoire) 

Inside the shadow squares is the inscription in three lines 
adfaf al-ibad muhammad 
muqim ibn mulld c lsd ibn 
shaykh Allbhdbd 

‘ [Made by] the weakest of the servants [of God], Muhammad Muqim, son of 
Mulla Tsa, son of Shaykh Allahdad.’ 

Provenance 

Although it is one of the most precious creations of the Lahore family, it changed 
hands rather frequently. It came up for auction, for the first time, at Sotheby’s in 
December 1981 without the rete. Then in spring 1990, it made its appearance equipped 
with a rete, in the catalogue of Saul Moskowitz. Two years later it came up for auction 
at Christies in September 1992. It came up again for auction at Sotheby’s, New York, 
in September 2001. Its present location is unknown. 
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A051® ZOOMORPHIC ASTROLABE ATTRIBUTABLE TO MUHAMMAD 
MUQIM, NOT DATED 335 

Diameter 344 mm 

Jaipur, Jai Singh’s Observatory 

CCA74 



Figure A051.1 - Front of the astrolabe (photo by S. R. Sarma) 


335 


I had the privilege of accompanying Professor David King when he examined this astrolabe in 
1991. This description is partly based on his notes. I copied the gazetteer on a subsequent visit. 
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This fabulous Mughal astrolabe with a zoomorphic rete and several other equally 
splendid Lahore astrolabes were collected by the astronomer-prince Sawai Jai Singh in 
the first quarter of the eighteenth century and were in his personal collection at Jaipur. 
This and the two other astrolabes made by Diya’ al-Dln Muhmmad (A072 and A091) 
formed the basis for G. R. Kaye’s pioneering discussion of the construction and use of 
the astrolabe in his book The Astronomical Observatories of Jai Singh. 336 

R. T. Gunther, the celebrated author of the Astrolabes of the World , was so 
impressed by this astrolabe that he wrote: ‘The ankabut presents what is perhaps the 
finest example of tracery known to us, comprising foliations and star-animals most 
artfully disposed along the course of stems and tendrils that branch but never cross.’ 337 
He even embellished the cover of his book with an outline of the kursT and the rete 
printed in gold. Likewise Owen Gingerich is effusive in his appreciation of this 
astrolabe: ‘A much later Indian astrolabe from around 1650, the so-called Jaipur A 
instrument, shows many playful elements, almost resembling a child’s puzzle in the 
subtle and intricate way in which the animals have been incorporated into the tracery. 
Not only Vega and Alatair shown as birds, but Deneb (of Cygnus as well). Procyon and 
Sirius appear as dog’s heads, possibly uniquely in the Islamic world. There is also a bull, 
a horse, and a river, and probably a whale and a bear among several other figures 
awaiting decipherment!’ 338 

The astrolabe is not signed, but the 29 zoomorphic star pointers in the rete 
correspond exactly to those in the astrolabe made by Muhammad Muqim in 1637 which 
is now with the Salar Jung Museum of Hyderabad (A026). Therefore, this astrolabe can 
safely be attributed to Muqim. 

It is much larger than the signed astrolabe at Hyderabad and is filled with very fine 
engravings. In the upper right quadrant on the back, quarter circles are drawn for each 
2° of the solar longitude. These circles fill the entire surface, leaving just 1 mm wide 
space in between. Likewise, on all the latitude plates, altitude circles are drawn for each 


336 Kaye 1918, pp. 16-36. 

337 Gunther 1932, p. 204. 

338 Gingerich 1987a, pp. 96, 102. 
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1°. On plates lb and 5b lines are drawn for 1/6 part of a ghati (= 4 minutes). Here also 
the space between lines is not wider than 1 mm. 

Components 

Body with kursT (d. 344, h. 427, t. 19), shackle and ring, rete for 42 stars, 7 plates, 
alidade, elegant pin, washer and horse. 

Front 

Massive shackle and ring, both with diamond cross section. The shackle is 
trifoliate and its bases are circular. The kursT has a trifoliate finial and finely cut fretwork 
with a cartouche in the middle. 

The degree scale on the rim is divided in 3°, 1° and 0;15° in three concentric 
bands. In the outer band, groups of 3° are numbered clockwise from 3° to 360°. On the 
edge there is a long inscription, possibly a Persian poem, the letters are in relief against 
a hatched background, like the names of the zodiac signs on the ecliptic ring. 
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Figure A051.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The two rings of the Tropic of Capricorn and the ecliptic are held together by the 
equinoctial bar which is counter-changed at the two points where it intersects the 
ecliptic. The upper edge of the middle segment of the bar represents the equinoctial 
colure. The ecliptic circle is divided into the 12 signs and labelled with their names 
which stand out in relief against a chased background. Each sign is divided into units of 
3° and numbered as 3, 6, 9, .... 24, 27, 30. The sloped edge of the ecliptic circle is 
divided in 1°. 

There are 42 named star pointers. Of these 29 are given zoomorphic or 
anthropomorphic forms as in the Hyderabad astrolabe with the same iconography. The 
star pointers are joined by a very delicate tracery of tendrils with stylized leaves and 
small flowers with four or five petals as in the openwork design of the kursl 
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Table A051-1 Stars on the Rete 



Star Name 

Identification 

Symbolic Representation 

1 

Dhanab al-Qaytus 
JjanubT] 

(3 Ceti 

fin of the fish tail 

2 

Bcitn al-Hut 

|3 Andromedae 


3 

Fam al-Qaytus 

Y Ceti 

snarling dog’s head 

4 

Sadr al-Qaytus 

k Ceti 


5 

Kaff al-Jadhma ’ 

a Ceti 


6 

Rds al-Ghul 

(3 Persei 

demon’s head with horns 

7 

Tali Masdfat al- 
Nahr 

y Eridani 

river with waves 

8 

c Ayn al-Thawr 

a Tauri 

bull’s head with horns 

9 

c Ayyuq 

a Aurigae 


10 

Rijl al-Jawjd’ al- 
Yusrd 

|3 Orionis 

shoe 

11 

Yad al-Jawjd’ al- 
Yusrd 

Y Orionis 

hand 

12 

Yad al-Jawjd’ al- 
Yumnd 

a Orionis 

hand 

13 

Rijl al-Jawjd’ al- 
Yumnd 

k Orionis 

shoe 

14 

Shfrd 

a Canis Majoris 

dog’s head 

15 

Shi c rd 

a Canis Minoris 

dog’s head 

16 

Mankhar al-Shujd c 

a Hydrae 

snake’s head 

17 

Fard al-Shujd c 

a Hydrae 


18 

Qalb al-Asad 

a Leonis 


19 

Rds al-Asad 

|i Leo 

lion’s head 

20 

Zahr al-Dubb al- 
Akbar 

a Ursae Majoris 

bear’s back 
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Star Name 

Identification 

Symbolic Representation 

21 

Qa c idat al-Bdtiya 

a Crate ris 

bucket 

22 

Zahr al-Asad 

6 Leonis 


23 

Jandh al-Ghurdb 

Y Corvi 

wing 

24 

Simdk A c zal 

a Virginis 

Virgo’s hand 

25 

Al-Andq 

t, Ursae Majoris 


26 

Simdk-i Rdmih 

a Bootis 


27 

Nayyir al-Fakkah 

a Coronae Borealis 

crown, more like a cup 

28 

c Unuq al-Hayyah 

a Serpentis 

snake’s head 

29 

Rds al-Jdthi 

a Herculis 

human face 

30 

Rds al-Hawwd 

a Ophiuchi 

human face 

31 

Nasr Waqi c 

a Lyrae 

bird’s head 

32 

Minqdr al-Dajajah 

(3 Cygni 

chicken 

33 

Nasr al-Td’ir 

a Aquilae 

bird’s head and neck 

34 

Dhanab al-Dajajah 

a Cygni 


35 

Dhanab al-Jady 

6 Capricorni 

tail 

36 

Fam al-Faras 

8 Pegasi 


37 

Sdq Sdkib al-Md’ 

J[anubiya ] 

6 Aquarii 


38 

Mankib al-Faras 

(3 Pegasi 

horse’s head and shoulder 

39 

Surrat al-Faras 

a Andromedae 

Andromeda’s face 

40 

Jandh al-Faras 

y Pegasi 

tip of a wing 

41 

Dhanab al-Qaytus 
Sh[ amdlT] 

i Ceti 

fin of the fish tail 

42 

Kaff al-Khadlb 

|3 Cassiopeiae 
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Figure A051.3 - Detail of Figure A051.2, showing (from left to right) the star pointers y Ceti (3), y 
Eridani (7), a Tauri (8), (1 Orionis (10), y Orionis (11), a Orionis (12), k Orionis (13), a Canis Majoris 
(14), a Canis Minoris (15) and o Hydrae (16). At the top can be seen a section of the ecliptic ring with 
the embossed names of zodiac signs al-Thawr, al-Jawza’ and al-Saratan. 


Plates 


There are seven plates with the following specifications: 

Table A051-2 Plates 



<P 

Longest day 
hours ghatTs 

Additional 
lines for 
ghatTs 

Locality for which the 
plate is designed 

la 

16;20,16° 

12;59 

ghatT lines 

Golconda? 

2a 

18° 

18;05 339 


Bijapur 

3a 

21° 

13;21 


Mecca 

3b 

23;30° 

13;24 


Ujjain/Tropic of Cancer 

2b 

25° 

13;25 


Medina 


339 


Clearly a mistake for 13;5 hours. 
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4a 

27° 

13;48 340 

karhi 34;25 

ghatT lines 

Agra 

lb 

28;39,20° 

13;50 


1/6 ghatT lines 

Delhi 

5a 

30° 

13;58 


ghatT lines 


4b 

32° 

14;08 

karha 35;20 

ghatT lines 

Lahore 

5b 

35° 

14; 19 

karha 35;48 

1/6 ghatT lines 


6a 

36° 

14;28 




6b 

40° 

14;52 




7a 

Plate of ecliptic coordinates 



7b 

Plate of horizons 





On the first six plates meant for different latitudes, the altitude circles are drawn 
for every 1° and each fifth line is highlighted by dotted lines. Azimuth arcs are drawn 
for every 5°, sometimes below the horizon and some other times both above and below 
the horizon. 

There is much variation in hour lines; besides the lines of seasonal hours and equal 
hours since sunset and before sunrise, there are lines for (equal) ghatTs on some plates, 
viz. la (16;20,16°), 4a (27°), 4b (32°) and 5a (30°). On lb (28;39,20°) and 5b (35°) 
there are lines for still finer time units, viz., 1/6 ghatTs (= 4 minutes). It must have been 
a stupendous task to draw these dotted lines for 1/6 ghatT, leaving very little space 
between every two lines (see Figure A051.8). While the lower half is thus filled with 
densely packed lines in just two plates, the upper half of all plates is filled in the same 
manner with altitude circles drawn for every 1° (see Figure A051.4). 

On each of these, the latitude ( al-ard ) for which it is designed is mentioned as 
also the maximum duration of the daylight at this latitude in hours ( al-sd c dt) ). On the 
three plates (4a for 27°, 4b for 32° and 5b for 35°), the maximum duration is also 
mentioned in ghatTs (spelt karhT or karha, the latter apparently plural). One would have 


340 


13;48 hours translate to 34;30 ghatis. In Muqim’s astrolabes the usual value at latitude 27° is 13;43 
or 13;46 hrs. The latter equals to 34;25 ghatis which is engraved on the plate. 
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expected that this done consistently on all plates which carry ghati lines, but this is not 
done on plates la, lb, and 5a. 



Figure A051.4 - Plate 4b drawn for the latitude of Lahore at 32° with lines for seasonal hours, equal 
hours and ghatTs, the last two counted from the western horizon (photo by S. R. Sarma) 

Plate 7a is engraved as the plate of ecliptic coordinates with altitude circles for 
each 1 ° and longitude circles for each 6°. The names of zodiac signs are engraved along 
the ecliptic circle together with the subdivisions. On the reverse side of this plate is the 
plate of horizons with four sets of half-horizons for latitudes: 

4 8 12 ... 64 

5 9 13 ... 65 

6 10 14 ... 66 

7 11 15 ... 67 
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In addition, there are three full circles of horizons for higher latitudes which are 
not mentioned but presumably for 72°. The declination scales are divided in 1° and 
labelled in 3° up to 23; 30°. 

Geographical Gazetteer 

On the inner side of the mater is engraved a very large geographical gazetteer with 
the longitudes, names and latitudes (in this order) of 235 places in five concentric 
circles. Although the gazetteer is engraved with the enormous number of 1700 entries, 
it does not look cluttered because of the judicial use of the empty spaces between the 
five circles. Moreover, variety is introduced in each circle. 



Figure A051.5 - Geographical gazetteer (photo by S. R. Sarma) 
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Each unit comprising the longitude, place name and latitude engraved one below 
the other is separated from the next by a pair of lines, the style of which varies from 
circle to circle. In the first circle the lines of separation are zigzag lines and every tenth 
pair of lines (i.e. after 10 towns) is highlighted with dots; in the second circle, the lines 
of separation are also jig-jag lines (but facing the opposite direction) and here every 
eighth pair is highlighted with dots; in the third circle the lines of separation are straight 
lines and here every sixth pair is highlighted; in the fourth circle the lines of separation 
are curved to the right and every fourth pair is highlighted; finally in the fifth circle the 
lines of separation are curved to the left and here every second pair is dotted. Since each 
succeeding circle is smaller than the previous one, the dotted lines of separation in 
successive circles are in alignment and can be seen as radiating from the centre. 



Figure A051.6- Detail of Figure A051.5 


In each circle, the first cell (to the left of the vertical radius) is occupied by the 
argument. From then on the gazetteer proceeds leftwards. 

The places are arranged roughly according to increasing latitudes, starting with 
the coast of the mythical Oceanus on latitude 0° and going up to Khan Baligh (modern 
Beijing) on 46° in the fourth circle. Several cities of the Indian subcontinent are already 
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mentioned in the first and second circles. Some other Indian cities are enumerated in the 
fifth circle, as a kind of addendum. 

Table A051-3 Geographical Gazetteer 



Place Name 

L 



First Circle 



1 

Sahil Bahr 
Awqiyanus 

11 ;0 

0;0 

2 

JarmI dar al- 
Mulk Habasha 

65;0 

9;30 

3 

c Adan 

76;0 

11;00 

4 

Barbar az 

Bilad Zanj 

78;0 

6;30 

5 

Jazlrat 

Sarandlb 

130;0 

10;0 

6 

Jamkut 

176;0 

5;0 

7 

Kankdaz 

180;0 

0;0 

8 

Dhabld 

74;20 

14;10 

9 

Jabal 

75;0 

13;30 

10 

Sana c a’ Dar al- 
Mulk Yaman 

77;0 

14;30 

11 

Zafar 

77;35 

13;20 

12 

Amman Sahar 
Qasba 

84; 15 

19;20 

13 

Zaytun 

154;0 

17; 15 

14 

Bljabur 

105;30 

17;20 

15 

Sus al-Aqsa 
Maghrib 

15;30 

24;0 

16 

Qatlf 

74;0 

25 ;0 

17 

J c ana 

74;0 

21;0 
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Place Name 

L 


18 

Madlnat Rasul 
c Alayhi al- 
Salam 

75;0 

25 ;0 

19 

Khaybar 

75;20 

24;20 

20 

Jadda 

76;00 

21 ;0 

21 

Makka 

Mu c azzam 

77; 10 

21;40 

22 

Ta’If 

77;30 

21;20 

23 

Hajar Bahrayn 

83; 15 

25; 15 

24 

Jazlrah Sarab 

88;30 

25 ;0 

25 

Hurmuz 

92;0 

24;0 

26 

Jlruft 

93;0 

26;30 

27 

Tlz Qasba 
Makran 

103;0 

24; 15 

28 

Mansura 

105;0 

26;40 

29 

Sanam 

Sawmnat 

107; 10 

22; 15 

30 

Kanbayat 

109;20 

22;20 

31 

Qannawj 

104;50 

26; 15 

32 

Banaras 

116;20 

26; 15 

33 

Dawlatabad 

101;0 

20;30 

34 

Kawallylr 

104;0 

26;29 

35 

Lakhnawtl 

105;53 

26;30 

36 

Kopamayu 

116;33 

26;45 

37 

Jawnbur 

119;6 

26;36 

38 

Karah wa 
Manikbur 

118; 10 

26;49 
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Place Name 

L 


39 

AjmTr 

112;5 

26;0 

40 

Awadh 

118;6 

27:22 

41 

Akbarabad Dar 
al-Khalafat 

115;4 

26;43 

42 

Burhanpur 

113;0 

20;30 

43 

Asf! 

12; 15 

30; 15 

44 

Tahart c Alya 

35;32 

31 ;45 

45 

Qayrawan 

41; 15 

31; 15 

46 

Mahdiyya 

42; 15 

32;30 

47 

Tarabulus 

Maghrib 

45; 15 

32;30 

48 

Iskandariyya 

61;55 

30;58 

49 

Misr 

63;0 

30;20 

50 

Dumayat 

63;12 

31 ;35 

51 

Qulzum az 
Kanar Darya 

64; 15 

28;30 

52 

Bayt al-Maqdis 

66;30 

31 ;50 

53 

Qaysariyya 

Sham 

66;30 

32;50 

54 

'Amman 

67;20 

31 ;0 

55 

Tabariyya 

68; 15 

32;0 

56 

Ba c albak 

70;45 

33; 15 

57 

Dimashq 

70;0 

33;20 

58 

Hilla 

79; 15 

32; 15 

59 

Kufa 

79;30 

31 ;30 

60 

Baghdad 

80; 15 

33;20 
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Place Name 

L 


61 

Mada’In 

80;20 

33;0 

62 

Nifmaniyya 

80;20 

33; 15 

63 

Wasit 

81;30 

32;20 

64 

Hulwan 

80;55 

34;0 

65 

Basra 

84;0 

30;0 

66 

Ahwaz 

84;0 

31;0 

67 

Tustar 

84;30 

31;30 

68 

Hasn Mahdi 

84; 15 

30; 15 

69 

Ramhurmuz 

85;45 

31 ;0 

70 

Isfahan 

86;3 

32; 15 

71 

Kadhirun 

47;0 

29; 15 

72 

Nawbandkan 

47; 15 

30; 10 

73 

Abarquh 

77;20 

31;30 

74 

Flruzabad 

77;30 

28; 10 

75 

Shiraz 

48;0 

29;30 

76 

Istakhr 

88;30 

30;0 

77 

Yazd 

89;0 

32;0 

78 

Darabjird 

90; 15 

28; 1 5 

79 

Sirjan 

90;20 

29;30 


Second Circle 



80 

Kirman 

91;30 

30;0 

81 

Tabas GilakI 

92;0 

33;0 

82 

Zarand 

92; 15 

30; 15 

83 

Bardshlr 

92;30 

30; 15 
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Place Name 

L 


84 

Khabls 

93;0 

31; 15 

85 

Bam 

94;0 

28;30 

86 

Tabas Sina 

94; 19 

33; 15 

87 

Zaranj az 
Sijistan 

97;40 

32;30 

88 

Klj az Makran 

99;0 

28;30 

89 

Bust 

100;0 

33;0 

90 

Maymand 

101 ;55 

33;20 

91 

Ghazna az 
Zabulistan 

104; 20 

33;25 

92 

Ribat Amir 

105;0 

24;0 

93 

Multan 

106;25 

29;40 

94 

Qandahar 

107;40 

33;0 

95 

Nahlawara 

108;20 

28;40 

96 

Parshur 

105;55 

31 ;0 

97 

Lahur 

109;20 

31 ;50 

98 

Dihll 

113;35 

28;39 

99 

Farmal 

104;35 

32;55 

100 

Salkut 

109;0 

33;0 

101 

HansI 

112;25 

29;45 

102 

Sunam 

112;25 

30;30 

103 

Tanlsar 

112;33 

30;10 

104 

Panlpat 

113;20 

28;52 

105 

Baran 

114;0 

28;48 

106 

Kol-Jalall 

114; 19 

28;4 
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Place Name 

L 

<P 

107 

Badauan 

114;59 

27;32 

108 

Sultankut 

115;0 

28;30 

109 

Samir 

105;40 

32; 15 

110 

Bajav Qayanus 
Tanharirdln? 

70; 15 

35;0 

111 

Jazlrah Aqrltis 
wa Madlhna 

55;40 

36;30 

112 

Jayrun 

67;30 

35; 15 

113 

Tarsus 

68;40 

36;50 

114 

Tarabulus 

Sham 

69;40 

35; 15 

115 

Hims 

70;45 

34;0 

116 

Halab 

72;10 

35;50 

117 

Mardln 

74; 15 

37;50 

118 

Jazlra ibn 
c Umar 

75;30 

34;30 

119 

Bukhar ? 

76;0 

36;0 

120 

c Ana 

76;30 

34;0 

121 

Mawsil 

77;0 

36;50 

122 

ArjTs 

77;0 

38;30 

123 

Nislbln 

75;20 

37;40 

124 

Afdar 

77;20 

36;52 

125 

Nawshahr 

78;20 

38;10 

126 

Nakadlt 

73;25 

34;0 

127 

Samra 

79; 15 

34; 15 

128 

Salmas 

79; 15 

37;40 
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Place Name 

L 

<P 

129 

Urmiya 

79;45 

37;0 

130 

Daybul 

80;30 

38;0 

131 

Taj wan 

81; 15 

37;45 

132 

Qasr Shlrln 

81;40 

33;45 

133 

Maraqha 

80;0 

36;20 

134 

Tabriz 

82;0 

38;0 

135 

Ardabll 

82;20 

37;20 

136 

Miyana 

82;30 

36;0 

137 

Hamadan 

83;0 

35; 10 

138 

Zanjan 

83;0 

36;30 

139 

Suhraward 

83;0 

36;0 

140 

Nahawand 

83;0 

34;20 

141 

Abhar 

84;30 

36;45 

142 

Karaj 

84;45 

34;0 


Third Circle 



143 

Sawa 

85;0 

36; 15 

144 

Qazwln 

85;0 

36; 15 

145 

Sultaniyya 

85;0 

36;30 

146 

Abah 

85;10 

34;40 

147 

Qum 

85;40 

34;45 

148 

Jurbadaqan 

85;35 

34; 15 

149 

Kashan 

86;0 

34;0 

150 

Rayy 

86;20 

35;0 

151 

Khuwar 

87;10 

35;40 
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Place Name 

L 

<P 

152 

Amul 

87;20 

36;0 

153 

Damghan 

88;0 

37;20 

154 

Samnan 

87;20 

36;40 

155 

Sariya 

88;0 

37;0 

156 

Bustam 

89;30 

36;10 

157 

Astarabad 

89;30 

36;50 

158 

Jurjan 

90;0 

36;50 

159 

Farawa 

90;0 

39;0 

160 

Sabzawar 

91;30 

36;0 

161 

Isfaraln 

91;40 

37;55 

162 

Turshlz 

92;0 

35;0 

163 

Nlshabur 

92;30 

36;21 

164 

Mashhad 

92;30 

36;0 

165 

Tun 

92;30 

34;30 

166 

Nuqan 

92;45 

38;40 

167 

Qa’In 

93;20 

36;30 

168 

Zuzan 

93;30 

35; 19 

169 

Jurjan 

92;0 

37;0 

170 

Marv Shahijan 

94;0 

37;40 

171 

Harat 

94;20 

34;30 

172 

Sarakhs 

94;30 

36;0 

173 

Badghls 

94;30 

35;20 

174 

Marv Rud 

94;40 

34;30 

175 

Bushank 

95;40 

37;50 
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Place Name 

L 

T 


176 

Taliqan 

Khurasan 

98; 15 

37;30 


177 

Fariyab 

99;0 

36;45 


178 

Balkh 

101;0 

36;41 


179 

Samanjan 

102; 15 

37; 15 


180 

Taliqan 

Tukharistan 

102;50 

37;25 


181 

Andarab 

103;45 

36;0 


182 

Badakhshan 

104; 25 

36;10 


183 

Kabul 

104;40 

34;30 


184 

Kabul c Ahraz 

104;40 

35;0 


185 

Kashmir 

105;0 

35;0 


186 

Bulur 

103;0 

36;0 


187 

Ashnuna 

17; 15 

42;40 

Lisbon 

188 

Wasit Jazurah 
Fars 

18; 14 

39;5 


189 

Madlnat Salam 

28; 15 

43; 15 

Medinaceli, 

Spain 


Fourth Circle 




190 

Tatlla 

30;30 

43; 15 


191 

Jazlrah 

Niqarnlt 

58;50 

42; 15 


192 

Aqshahr 

65; 15 

41 ;40 


193 

Qaysariyya 

Rum 

67; 15 

40;40 


194 

Aqsaray 

67;45 

40; 15 


195 

Akhlat 

75;50 

39;20 
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Place Name 

L 

<P 

196 

Arzan al-Rum 

79;0 

41; 15 

197 

Barda c a 

83;0 

40;30 

198 

Tiflls 

83;0 

43;0 

199 

Baylaqan 

83;30 

39;50 

200 

Bakuya 

84;30 

39;30 

201 

Sharwan 

Shama FasadI? 

84;30 

40;50 

202 

Bab al-Abwab 

85;0 

43;0 

203 

Khwarizm 

Jurjaniya 

94;0 

42;44 

204 

Aimak Yaman 
Karlzdhad 

94;30 

42; 17 

205 

Hazar Asf 

95;20 

41; 10 

206 

Zamakhshar 

95;30 

41;0 

207 

Bukhara 

96;30 

39;10 

208 

Baykand 

97;30 

39;45 

209 

Jind 

97;45 

43;30 

210 

Samarqand 

99;0 

40;0 

211 

Shahar Shabz 
Kish Rum! 

99;30 

39;30 

212 

Khujand 

100; 15 

41 ;55 

213 

Farghana 

102;0 

42;20 

214 

Tubbat 

110;0 

40;0 

215 

Khutan 

104;0 

42;0 

216 

Farab 

88;30 

45 ;0 

217 

Kashghar 

107;30 

44;0 
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Place Name 

L 

<P 


218 

Bashln Baligh 

102;0 

45;50 


219 

Qaraqurum 

105;0 

46;0 


220 

Khan Baligh 

124;0 

46;0 



Fifth Circle 




221 

Kalanjar 

104; 10 

25;25 


222 

Ahmadabad 

108;40 

28; 15 


223 

Kolkanda 

105;50 

24; 18! 


224 

Chanpanlr 

108;45 

22;30 


225 

Rajkand 

102;0 

18;0 


226 

Batn 

102;30 

24;0 


227 

Mandu 

102;25 

22;0 


228 

Dhar 

100; 15 

24;20 


229 

Narwar 

100;50 

24; 10 


230 

Bahruj 

109;45 

21;20 


231 

Juyul 

107;40 

19;0 


232 

Tana 

114;5 

19;20 

Thane 

233 

Mathrah 

114; 10 

27;10 

Mathura 

234 

Ilahbad 

106;20 

25;10 


235 

Manklr 

109; 10 

22; 15 



Back 

The rim of the two upper quadrants bears the altitude scales, divided in 0;30°, 1° 
and 3° and labelled as 3—90; 90—3. 

In the upper left is a sexagesimal trigonometric quadrant with 60 horizontal and 
60 vertical parallels with each third line highlighted. There is a semicircle on the 
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horizontal radius and quarter circles with radii at 24 (obliquity) and 30 units; the latter 
is unusual. 

The upper right quadrant is engraved as the solar quadrant with declination circles 
for each 2°of the longitude of the sun, with every third circle highlighted with dots. The 
corresponding signs are labelled along the two radii and groups of 6° are numbered 
separately for each sign. Two sigmoid curves are drawn to show the meridian altitudes 
of the sun throughout the year for the latitudes of 27° and 32°. Along these curves are 
inscribed the labels khatt nisf al-nahar bi- c ard 27 (line of the midday altitude at the 
latitude of 27°) and khatt nisf al-nahar bi- c ard 32 (line of the midday altitude at the 
latitude of 32°). 

In the lower half are the two shadow squares. On the left is the shadow square for 
the base of 12 and 60. Here the vertical and horizontal scales are divided into 12 parts 
each and numbered accordingly. Each part is further subdivided into 5 units and 
numbered in 5 s from 5 to 60. The horizontal scale is accompanied by the label fill sullam 
asdbi c mustawT and the vertical scale by the label zill sullam asdbi c ma c kus. These labels 
are inscribed inside the shadow squares. 

Outside the shadow squares, there are additional labels for the sexagesimal scale; 
under the horizontal is engraved zill sittaym mustawT and to the left of the vertical scale 
zill sittaym ma c kus. 

On the right is the shadow square for the base of 7. Here the vertical and horizontal 
scales are divided into 7 parts each and numbered accordingly. The horizontal scale is 
accompanied by the label zill sullam aqdam mustawT and the vertical scale by zill sullam 
aqadam ma c kus. 
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Figure A051.7 - Back of the astrolabe (photo by S. R. Sarma) 


The lower half of the rim is engraved with the cotangent scales in two semi¬ 
circular rows. The unequal divisions in the scale on the left are numbered in 3s from 3 
to 60, followed by the label zill ascibf. Those in the scale on the right are likewise 
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numbered in 3s from 3 to 60, followed by the label zill aqdam. The scale that follows is 
divided in single units. 

Inside the cotangent scales are three semi-circular rows containing a table of limits 
of the signs ( hudud ). In the first row are engraved the names of the signs in full. In the 
second row, the names of the planets (five for each planet) are inscribed with the last 
letters of their names and in the third row the strengths of each of the five planets in 
Abjad notation. 

Within the shadow squares, there are four concentric semi-circular rows. The 
outermost row carries the names of the 28 lunar mansions, while the next is filled with 
the names of the 12 corresponding zodiac signs. In the next two rows are mentioned the 
regents and the decans respectively. 

Besides these two semi-circular tables, there are three rectangular tables. Below 
the shadow squares is a table with the title mabadi’-yi aqalTm-i sab c a (beginnings of the 
seven climates) in four rows and eight columns. 341 It displays the latitudes ( al-arud ) and 
the hours of the maximum daylight ( al-sd c dt ) at the beginning ( mabda ’) and the middle 
(wasat) of the seven climates (aqdlTm). 

Table A051-4 Climates 


aqalim 

mabadl wa awasit 

al-arud 

al-sa c at 

Al-Awwal 

mabda’ 

12;43 

12;45 


wasat 

16;44 

13;0 

Al-T hanl 

mabda’ 

20;31 

13; 15 


wasat 

24; 10 

13;30 

Al-Thalith 

mabdci’ 

27;34 

13;45 


wasat 

30;46 

14;0 

Al-Rabi c 

mabda’ 

33;43 

14;45 


wasat 

36;28 

14;30 

Al-Khamis 

mabda’ 

39; 1 

14;45 


341 


Cf. Kaye 1918, p. 132. 



A051 - Zoomorphic Astrolabe attributable to Muhammad Muqim, not dated 


631 


aqalim 

mabadT wa awasit 

al-arud 

al-sa c at 


wasat 

41;21 

15;0 

Al-Sadis 

mabda’ 

43;30 

15;15 


wasat 

45;39 

15;30 

Al-Sdbf 

mabda’ 

47;38 

15;45 


wasat 

48;59 

16;0 


To the left of the shadow squares is a table with the heading fadl al-dawr (excess 
of revolution) in 9 x 4 cells, providing the multiples of the difference between the length 
of the tropical year and 365 days. 

To the right of the shadow squares is another rectangular table entitled arbdb 
muthallathat Idyll wa nahdrl (the regents of the triplicities, nocturnal and diurnal). The 
triplicities and the regents are enumerated in four sub-tables according to their nature: 
nan (fiery), tarabi (earthy), hawd’T (airy) and hami (watery). 

Alidade, Pin, Horse 

The alidade is rectilinear with pierced clef ends and a trifoliate centerpiece. It bears 
an ecliptic scale on the right with the names of the signs inscribed in full in two rows 
and a sexagesimal scale and a universal hour scale on the left. There is a small quatrefoil 
on the top of the decorated button on the pin and an eight-petalled flower shaped washer. 
The wedge is horse-shaped. 
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Figure A051.8 - Plate 3b with Devanagari additions 


Provenance and Additional Markings in Devanagari 

In the early eighteenth century, Sawai Jai Singh acquired this astrolabe along with 
some other outstanding astrolabes of the Lahore family. Apparently it was he who 
caused the word yantraraja (Sanskrit name for the astrolabe meaning ‘king of 
instruments’) to be engraved in Devanagari on both sides of the cartouche in the crown. 
The numerical values of the latitudes in Devanagari script were engraved on some plates 
(21°, 23;30°, 27°, 32°) for the benefit of those of his astronomers who did not read 
Arabic/Persian script. On the plate for Delhi, the name of the city is also engraved along 
with the latitude (dill 28; 39) in Devanagari as can be seen in Figure A051.8 above. 

Bibliography 

Kaye 1918, p. 16, Figures 5 and 7. Lists it as Jaipur A. 

Gunther 1932,1, no. 74, pp. 204-205, figs. 102 (rete) 103 (back). 
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A052 ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQIM 342 

Not dated, Lahore 
Diameter 263 mm 

Qatar, Doha, Museum of Islamic Art (# MW.396.2007); ex-Alain Brieux, Paris; ex- 
Nachet, Paris 
Repertoire 29 



Figure A052.1 - Front of the astrolabe (photo from a Brieux catalogue) 


342 


Entry based on Alain Brieux, Instruments scientifique du troisieme siecle avant Vere chretinne a 
1946, Paris, Novembre 1983, p. 31, no. 13; also an unidentified catalogue of Alain Brieux where 
this astrolabe is illustrated and described under the serial number 10518. 
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This large and elegant astrolabe is not signed, nor dated, but there cannot be any 
doubt that it was made by Muhammad Muqim. The Repertoire notes that it has a great 
similarity to the astrolabe signed by Muqim (A031). 

The simple ring and shackle appear to be replacements. The multi-lobed kursT 
displays very fine fretwork with long-stemmed tulips with flared petals and a longish 
cartouche. The degree scale on the limb is divided in 1° and 5° and numbered in 5s from 
5 to 360. 

In the rete, the two rings of Capricorn and ecliptic are held together by the 
equinoctial bar which has a counter change at the centre. The ecliptic ring is divided 
into the 12 signs of zodiac and labelled with their names; each sign is divided into units 
of 5° and numbered accordingly. These units are further subdivided into 1° along the 
rim. There are said to be 37 star pointers which are joined by an elegant floral tracery. 
Inside the ecliptic ring, the tracery forms stylized trifoliate frames one upon the other 
along the solstitial colure. 

The 5 plates serve the following latitudes: 21 0 and the plate of ecliptic coordinates; 
40° and 45°; 30° and 37°; 27° and 32°; plate of horizons and a plate of unknown 
function. The plate visible under the rete has altitude circles for every 1 ° and azimuth 
curves for every 6° and lines and seasonal hours and equal hours counted from the 
western and eastern horizons. 

On the back, the upper half of the rim carries the altitude scales divided in 1 ° and 
5° and numbered as 5—90; 90— 5. In the upper left is the trigonometric quadrant with 
60 horizontal parallels. In the upper right is the solar quadrant which is divided by the 
declination arcs into 6 zones, one for each pair of signs. Six curves for seasonal hours 
are drawn here which are numbered from 1 to 6. 

In the lower half are drawn very small shadow squares, on the left for the base of 
12 and on the right for 7. The scales are divided and numbered accordingly. Strangely, 
the vertical scale on the left is not accompanied by a label, while the remaining three 
are accompanied by the following, unusual, labels: 

Horizontal scale on the left: zill sullam bi-al-asabi c 
Horizontal scale on the right: zill sullam bi-al-aqdam 
Vertical scale on the right: zill ma c kus bi-al-aqadam 
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The lower half of the rim carries the cotangent scales. The scale on the right is 
marked 5, 10, 15, ... 40, 45, 50, zill asabi c . The scale on the right is marked 5, 10, 15, 
... 40, 45, zill mcfkus bi-al-aqddm. 



Figure A052.2 - Back of the astrolabe (photo from Brieux catalogue) 

Surprisingly the rest of the lower half is blank. The alidade has ornate ends and an 
ornate centre piece, but carries no graduations. 
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A053 ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQIM, NOT 
DATED 343 

Diameter 204 mm 

PLU: ex-Alain Brieux, Paris 



Figure A053.1 - Front of the astrolabe (photo from Brieux catalogue 1969) 


343 


Entry based on Alain Brieux, Histoire des Sciences: Livres, Autographs, instruments, astrolabes 
..., Paris 1969, no. 5819. 
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This large and well-crafted astrolabe is not signed, nor dated, but can certainly be 
attributed to Muhammad Muqim. 

The kursi with multi-lobed profiles is elaborately reticulated, with a cartouche 
resembling a casket with a triangular base and a lid with a long oval handle. The finial 
imitates the form of the cartouche. The surface is engraved with decorative lines and 
small circles. The degree scale on the limb is divided in 1° and 5° and numbered in 5s 
from 5 to 360. 

In the rete, the two rings of Capricorn and ecliptic are held together by a slender 
equinoctial bar which has a counter change at the centre. The ecliptic ring is divided 
into the 12 signs and labelled with their names; each sign is divided into units of 2° and 
numbered accordingly. There are said to be 40 star pointers. Probably there were 
originally two handles, one on the western end of the equinoctial bar, the other at 18° 
of Capricorn; both are now missing. 

The catalogue states that there are 5 plates. In the photo, the plate of ecliptic 
coordinates can be seen under the rete. On it are drawn latitude circles for each 1° and 
longitude circles for each 6°. The name of the plate mizan al- c ankabiit can be seen at the 
bottom. 

No information is available about the alidade. The pin, shown in the photo, appears 
to be original. The horse, also shown in the photo, is a replacement. 
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A054 ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQlM 
Diameter 160 

PLU; ex-London, Christie’s 
CCA 84 



Figure A054.1 - Front of the astrolabe 
(photo from the archives of the Museum of the ffistory of Science, Oxford) 








A054 - Astrolabe attributable to Muhammad Muqim 


639 


With two large bell or tulip-shaped incisions, the kursT in this astrolabe offers a 
new variation to the design that can be seen in three other astrolabes by Muqim (A020, 
A021 and A048). Here the surface is embellished with winding tendrils joining tulips 
with two flared petals executed in very low relief. Therefore, this astrolabe must have 
been made by Muqim. Remarkably, no astrological tables are engraved on the back, but 
two curves for the beginning and end of the mid-afternoon c asr at Lahore on latitude 
32°. 

Components 

Body with kursT (d. 160), shackle and ring, rete for 30 stars, 5 plates, alidade, pin 
and horse. Ring and shackle do not appear to be original. 

Front 

The ring and shackle are plain and do not appear to be original. The kursT is well 
crafted with six large incisions. The profiles are multi-lobed and the finial trifoliate. 
Both the sides of the kursT are embellished by decorations in low relief. The degree scale 
on the limb is divided in 1 ° and 5 ° and numbered from 5 to 360. 


Rete 

In the rete, the two rings of Capricorn and ecliptic are held together by the 
equinoctial bar which has a counter change at the centre. The ecliptic ring is divided 
into 12 zodiac signs and labelled with their names. Each sign is divided into 5 units of 
6° each and numbered accordingly. The rim and edge of the ecliptic ring are calibrated 
in 1 °. There are 30 named star pointers in the shape of tulip petals. These are joined by 
a nearly symmetrical tracery of tendrils with small leaves and flowers. There is a knob 
near the west point. 


Table A054-1 Stars on the Rete 


Star Name 


1 Dhanab al-Qaytus 


Batn al-Hut 
Al-Musalsala 
Reis al-Ghul 


Identification 

|3 Ceti 

(3 Andromedae 
y Andromedae 
(3 Persei 
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Star Name 

Identification 

5 

Fam al-Qaytus 

y Ceti 

6 

c Ayn al-Thawr 

a Tauri 

7 

c Ayyuq 

a Aurigae 

8 

Rijl al-Jawzd’ al- 
Yusrd 

(3 Orionis 

9 

Yad al-Jawzd’ al- 
Yusrd 

y Orionis 

10 

Shfrd Yamdm 

a Canis Majoris 

11 

Shfrd Shdmi 

a Canis Minoris 

12 

Mankhar al-Shuja c 

a Hydrae 

13 

Fard al-Shujd c 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr al-Asad 

6 Leonis 

16 

Sarfa 

(3 Leonis 

17 

Jandh al-Ghurab 

Y Corvi 

18 

Simdk A c zal 

a Virginis 

19 

Simdk Rdmih 

a Bootis 

20 

Nayyir Fakkah 

a Coronae Borealis 

21 

c Unuq al-Hayyah 

a Serpentis 

22 

Qalb al-Aqrab 

a Scorpii 

23 

Rds al-Hawwd 

a Ophiuchi 

24 

Rds al-Jdthi 

a Herculis 344 

25 

Nasr Wdqi c 

a Lyrae 


344 


Wrongly placed. 
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Star Name 

Identification 

26 

Minqar al-Dajajah 

(3 Cygni 

27 

[Dhanab al-Jadi] 345 

5 Capricorni 

28 

[Sdq Sakib al- 
Ma’] 346 

6 Aquarii 

29 

Mankib al-Faras 

(3 Pegasi 

30 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 

There are 5 plates serving the following latitudes. The engraved values for 
duration of the longest days are not available. 

Table A054-2 Plates 



<P 

(locality) 

la 

21;40° 

(Mecca) 

lb 

25° 

(Medina) 

2a 

27° 

(Agra) 

2b 

O 

O 

in 

r-H 

CO 

(Lahore) 

3a 

38° 


3b 

45° 


4a 

30° 


4b 

Plate of horizons 


5a 

36° 


5b 

Plate of ecliptic coordinates 



Wrongly labelled as Dhanab al-Hut. 
Wrongly labelled as Dhanab al-Jadi. 
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<P 


(locality) 


On all the plates (except 4b and 5b), altitude circles are drawn for each 3 degrees, 
azimuth circles for each 10°, curves for seasonal hours and for equal hours since sunset 
and until sunrise. 

Geographical Gazetteer 

There is an incomplete geographical gazetteer in two circles. The outer circle is 
filled with the names and coordinates of 47 places; the 24 cells in the inner circle are 
blank. No photo of the gazetteer is available. 

Back 

On the back, the upper half of the rim carries two altitude scales, divided in 1 ° and 
5° and numbered 5—90; 90—5. In the upper left is a trigonometric quadrant with 60 
horizontal parallels, i.e. one for each unit of the sixtieth division of the radius. In the 
upper right is a solar quadrant with arcs of solar declination for each 10° of the solar 
longitude. Every third circle, marking the boundary between two signs, is dotted. The 
signs are marked with their serial numbers along the two radii. There are three curves. 
The upper one carries the label khatt al-zawcil (line of midday). The other two are for 
the beginning and end of the mid-afternoon ( c asr ) prayer with the labels khatt awwal al- 
c asr (line of the begin of the prayer al- c asr ) and khatt akhir al- c asr (line of the end of 
the prayer al- c asr) respectively. 347 But it is not specified for which latitude these three 
curves are drawn. 


347 


King 2005, pp. 46-50, esp. p. 48, ‘... the beginning of the c asr (B: shadow increase [from midday] 
equal to the length of the gnomon) and at the end of the c asr (C: shadow increase equal to twice 
the length of the gnomon) ... ’ 
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Figure A054.2 - Back of the astrolabe 
(courtesy Museum of the History of Science, Oxford) 

In the lower half, there are shadow squares, on the left for a base of 12 digits and 
on the right for a base of 6 feet. The vertical and horizontal scales on the left are divided 
into 12 units and in 24 units. The vertical scale is accompanied by the label zill asdbi c 
mcTkus. The horizontal scale has two labels: zill asdbi c mustawl and zill sullam asdbi c 
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The scales on the right are divided into 7 divisions. Here the vertical scale has the label 
zill aqdam ma c kus and the horizontal scale zill aqadam mustawT and zill sullam aqdam. 

The rim on the lower half is engraved with two cotangent scales, on the left in 
digits and on the right in feet. The unequal divisions in the scale on the left are numbered 
as 5, 10, 15, 20, 25, 30, 35, 40, followed by the label zill asabi c . The divisions of the 
scale on the right are also numbered in the same way, but are followed by the label zill 
aqdam. 

On the edge of the astrolabe, near the top, is engraved Sahib Maghfur al-Husaym 
al-Jildm which must be the name of an owner. 

Alidade 

The alidade has ornate ends and an ornate centre piece. The right hand side is 
calibrated with a sexagesimal scale to match with the trigonometric quadrant and 
numbered in 5s from the centre up to the end from 5 to 60. The left hand side has a solar 
longitude scale marked with the serial numbers of the signs for use with the solar 
quadrant. The longish wedge is nicely shaped and decorated as the head of a horse. 

Provenance 

This astrolabe was formerly in the Samuel Verplank Hoffmann Collection, New 
York, no. 5, and in New York Historical Society (Acc. no. 1943.195; Inv. no. 322464); 
it was loaned for some time to the Museum of History and Technology (now the 
National Museum of American History, Washington, D.C.). It came up for auction at 
Christie’s thrice in 1975, 1990 and 1993. Its present location is not known. 

Bibliography 

Gunther 1932, no. 88, p. 217. 

Gibbs & Saliba 1984, no. 88, pp. 134-137. 

Christie’s catalogues of 9 April 1975 (lot 104, plate 14); 348 29 March 1990 (lot 166) and 
6 May 1993 (lot 114). 


348 


This catalogue proclaims: ‘Indian astrolabes are relatively uncommon, the present being a good 
example of the earlier Persian influenced style.’ 
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A055® ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQIM, NOT DATED 
Diameter 107 mm 

Oxford, Museum of the History of Science (#54063) 

CCA 1014 



Figure A055.1 - Geographical gazetteer (photo by S. R. Sarma) 

Of this well-crafted astrolabe with excellent calligraphy, only the mater and four 
plates survive. The astrolabe is neither signed nor dated. The kursT with two large bell- 
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shaped incisions resembles closely the kursis in some of the astrolabes signed by 
Muhammad Muqim (A018, A021, A048,). Moreover, there is a close resemblance 
between the gazetteer of 69 places in this astrolabe and the same with 69 places in 
MuqTm’s astrolabe of 1051/1641-42 (A026). Therefore, there cannot be any doubt that 
the present astrolabe is made by Muqim. An unusual feature is the location of the plug 
inside the limb of the astrolabe which is situated at the North-West point and not at the 
north point as is the general practice. Consequently, the projections on the reverse sides 
of the plates had to be engraved upside-down so that the plug fits into the notch. On the 
plate of horizons, the horizon at the latitude of 72° is shown as an eccentric circle with 
the label c ard 72\ this too is unusual. 

Components 

Body with kursT (d. 107, h.136, t. 6), shackle, ring and 4 plates. The rete, alidade, 
pin and horse are missing. 

Front 

The ring is well made with a diamond cross-section; the trifoliate shackle also has 
a diamond cross section. The kursT is pierced with six large perforations, producing a 
pleasing design. The finial is trifoliate. The surface is smooth without any engravings. 
The limb is graduated in 1°, 3°, 6°; labelled 6—90; 6—90; 6—90; 6—90. 

Plates 

Inside the limb there is space for 5 plates, but only 4 plates are extant. 

Table A055-1 Plates 



<P 

Longest Day 

la 

27° 

13;43 hours 

lb 

32° 

14; 8 hours 

2a 

34° 

14;22 hours 

2b 

18° + 30° 


3a 

36° 

14;32 hours 

3b 

40° 

14;54 hours 
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qp Longest Day 

4a Plate of ecliptic coordinates 
4b Plate of horizons 


On plates 1-3, altitude circles are drawn for each 6°and azimuth arcs for each 10° 
below the horizon. There are plain lines for seasonal hours and dotted lines for equal 
hours; the latter are for hours since sunset on some plates; on others for hours since 
sunset and hours before sunrise. The east and the west points are labelled; the meridian 
line is dotted; the prime meridian is dotted below the horizon. 



Figure A055.2 - Plate of horizons (photo by S. R. Sarma) 


The plate of ecliptic coordinates has latitude circles engraved for each 6° and 
longitude circles for each 10°; every third circle which forms the boundary between two 
consecutive signs is dotted. The name of the plate is engraved at the bottom as safihat 
mlzan al-ankabut. 
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The plate of horizons carries four sets of half horizons for latitudes 6° to 66°, with 
intervals of 8° in each set. There are declination scales divided in 2 units and labelled 
in 6s as 6, 12, 18, 23;30. The name of the plate is not engraved. Interestingly, a dotted 
circle is drawn eccentrically for the horizon at the latitude of 72° with the label c ard 72. 
Muqim drew projections for the latitude of 72°, together with those for 0° and 90°, in 
some of his astrolabes (A030, A040, A047); in one undated astrolabe (A047), he drew 
projections exclusively for latitude 72° where the horizon is shown as an eccentric circle 
(Figure A047.3). But the horizon for 72° is rarely shown on the plate of horizons (see 
also A058). 

Geographical Gazetteer 

The geographical gazetteer provides the longitudes, names and latitudes (in this 
order) for 69 localities in three circles. It is comparable to the gazetteer in A028. 

Table A055-2 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



1 

Qayrawan 

41;0 

31;40 

2 

Misr 

63;20 

30;20 

3 

c Adan 

76;0 

11 ;0 

4 

Madlnat Tayyaba 

75;20 

25 ;0 

5 

Makka Musharraf 

77; 10 

21;40 

6 

Ta’If 

77;30 

21;20 

7 

Bayt al-Maqdis 

66;30 

31 ;50 

8 

Dimashq 

70;0 

33; 15 

9 

Halab 

74;10 

35;50 

10 

Maragha 

84;0 

37;20 

11 

Tabriz 

82;0 

38;0 

12 

Kufa 

79;10 

31 ;30 
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Place Name 

L 


13 

Baghdad 

80;0 

33;25 

14 

Basrah 

84;0 

30; 11 

15 

Flruzabad 

87;30 

28; 10 

16 

Shiraz 

88;0 

29;36 

17 

Yazd 

89;0 

32;0 

18 

Qazwln 

85;0 

36;0 

19 

Isfahan 

86;40 

32;25 

20 

Kashan 

86;0 

34;0 

21 

Sabzawar 

91;30 

36;0 

22 

Mashhad 

92;30 

37;0 

23 

Harat 

94;20 

34;30 

24 

Balkh 

81 ;0 

36; 11 

25 

Badakhshan 

84;24 

37; 10 

26 

Bukhara 

97;30 

39;50 

27 

Samarqand 

99;16 

39;37 

28 

Khujand 

100;35 

41 ;55 

29 

Kashghar 

106;30 

44;0 

30 

Khutan 

107;0 

42;0 

31 

Hurmuz 

92;0 

25;0 


Middle Circle 



32 

Kirman 

91;30 

30;5 

33 

Ghazna 

104; 20 

33;35 

34 

Kabul 

104;40 

34;30 

35 

Dabll 

102;30 

25; 10 
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Place Name 

L 

<P 

36 

Qandahar 

107;40 

33;0 

37 

Tubbat 

110;0 

40;0 

38 

Kashmir 

108;0 

35;0 

39 

Multan 

107;35 

29;40 

40 

Lahur 

109;20 

31:50 

41 

Dihll 

113;35 

28;39 

42 

Akra 

115;0 

26;43 

43 

Qannawj 

115;50 

26;35 

44 

Banaras 

117;20 

26;55 

45 

Kawaliyar 

115;0 

26;29 

46 

Baruj 

112;5 

21:20 

47 

Lahkanawtl 

114;4 

26;30 

48 

Kopamaw 

116;33 

26;45 

49 

Karah Manakpur 

118:10 

29;49 

50 

Ajmlr 

112;0 

26;0 

51 

Awadh 

118;6 

27;22 

52 

Baran 

114;0 

28;48 

53 

Kol Jalall 

114:19 

28;4 

54 

Badaun 

Inner Circle 

114;59 

27;32 

55 

KalpI 

116;45 

26;56 

56 

Jawnbur 

119;6 

26;36 

57 

Jadda 

76;0 

21:0 

58 

Ujjayn 

110;50 

23;30 
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Place Name 

L 


59 

Narwar 

114;0 

25; 20 

60 

Mandu 

112;25 

22; 15 

61 

Burhanpur 

113;0 

20;30 

62 

Dawlatabad 

111 ;0 

20;30 

63 

Juyul 

106;40 

19;0 

64 

Ahmadabad 

108;40 

23; 15 

65 

Kolkanda 

114;20 

28;4 

66 

Bijapur 

105;30 

16;20 

67 

Sarandib 

104;0 

10;0 

68 

Jamkut 

177;0 

5;0 

69 

Baykanil? 

97;30 

19;45 


Back 

The rim of the two upper quadrants carries altitude scales which are divided in 1 °, 
3°, 6° as in the front and numbered in 6s as 6—90; 90—6. The rim of the lower half is 
engraved with the scales of cotangents and their subdivisions. 

In the upper left quadrant, there are 30 horizontal parallels, every third highlighted 
with dots. The upper right quadrant is divided by dotted quarter circles into 6 zones, 
each representing a pair of signs; each sign is subdivided into decans by plain quarter 
circles. The signs are labelled with their serial numbers from 0 to Hand the decans as 
10, 20, 30 along the two radii. On this quadrant are drawn two solar meridian altitude 
graphs for the latitudes 27° and 32° with the usual labels. 

In the lower half, there are shadow squares, on the left for the base of 12 and on 
the right for 7, with the usual divisions and labels. Within the shadow squares are two 
semi-circular rows containing the names of the 28 lunar mansions and the 12 
corresponding zodiac signs, the latter indicated by their serial numbers from 0 to 11. 
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Figure A055.3 - Back of the astrolabe (photo by S. R. Sarma) 


Provenance 

Formerly in the private collection of Henri Michel; donated by Billmeir to the 
Museum of the History of Science. 


653 


A056 ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQIM, NOT DATED 


Diameter 105 mm 

Qatar, Doha, Museum of Islamic Art (# MW.396.2007); ex-London, Christie’s (auction 
catalogue of 7 Match 1991, lot 86) 



Figure A056.1 - Front and back views of the astrolabe (© Christie’s, London) 


With the extravagant form of its kursT, this astrolabe looks exactly like the 
astrolabe at the Institut du Monde Arabe, Paris (A042). Both have the same diameter of 
105 mm, but there is a subtle difference in the design of the tracery in the rete. In the 
astrolabe at Paris, the tracery inside the ecliptic ring winds like a spiral and comes to 
stop midway between the centre of the rete and the southern tip. But here, the tracery 
makes loops around the inner edge of the ecliptic ring. More differences, but also 
similarities, can be seen on the back. 

Components 

Body with kursT (d. 105), shackle and ring, rete, 4 plates, alidade, pin and wedge. 
Front 

The ling is very large; the shackle is of trifoliate shape. The high kursT is solid and 
plain, but the profiles are flamboyant with tri-lobed protuberances. The degree scale on 
the limb is divided in 1 ° and 5 ° and numbered from 5 to 360. 
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Rete 

The peripheral Capricorn ring and the ecliptic ring are joined by the equinoctial 
bar and the floral tracery that joins the star pointers. Unusually, the equinoctial bar is 
not represented in full; only two segments in the east and west situated between the rings 
are shown. The upper edge of the eastern segment and the lower edge of the western 
segment lie on the equinoctial colure. The ecliptic ring is divided in 12 signs of the 
zodiac and labelled with their names; each sign is divided in units of 6° and numbered 
accordingly. Traces of the broken lines of the equinoctial and solstitial colures are 
visible. There are about 25 named star pointers. There is a handle at the top, just below 
the ecliptic ring. 

Plates 

There are four plates; three plates are designed for latitudes 22° and 29°, 32° and 
34°, 37° and 42°. The fourth plate is engraved with the plate of ecliptic coordinates on 
one side and with the plate of horizons on the other. The numerical values of latitudes 
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and hours are engraved in the same line after the argument. The photos of these plates 
are published in Christie’s catalogue, but the values of the maximum duration of the 
daylight are difficult to read in those photos. In the plate of horizons, there are eight sets 
of half horizons which are not properly numbered. The declination scales are drawn 
only twice, not along the diameters, but obliquely at the SW. These scales are not 
numbered. 



Figure A056.3 - Plate of horizons (© Christie’s, London) 

Geographical Gazetteer 

No information is available about the geographical gazetteer. 

Back 

On the back, the rim of the upper half carries two altitude scales divided in 1 ° and 
5° and numbered as 5—90; 90—5. In the upper left is a trigonometric quadrant with 30 
horizontal parallel lines. The upper right quadrant is divided by solar declination arcs 
into 6 zones, one each for a pair of zodiac signs. Neither the names of the signs, nor 
their serial numbers are engraved along the two radii. Here is engraved also a universal 
horary quadrant with 6 hour lines. From the horizontal radius up to the vertical radius, 
the hours are numbered from 1 to 6, and in the reverse direction from 7 to 12. 





















656 


Muhammad Muqim 


Shadow squares are drawn in the lower half, on the left for a gnomon of 7 feet and 
on the right for a gnomon of 12 digits. The vertical and horizontal scales on the left are 
divided into 7 units and numbered accordingly. On the right, the scales are first divided 
into 4 units and then in a parallel column in 12 units. They are numbered in 3s as 3, 6, 
9, 12. The vertical scales do not carry any labels; the horizontal scale on the left has the 
label zill aqdam mustawT and that on the right zill asdbi c mustawi. 

The rim on the lower half is engraved with cotangent scales. The unequal divisions 
of the cotangent scale on the left are numbered as is 5, 10, 15, 20, 25, but there is no 
label thereafter. There is a division of 7, but it is not numbered. These divisions are 
subdivided into 5 units in the parallel column. The unequal divisions of the cotangent 
scale on the right are numbered as 6, 12, 18, 24, 30, 36, 42, without a label thereafter. 
These divisions are subdivided into 5 units in the parallel column. 

Within the shadow squares, there are two small tables of the triplicities with the 
heading jadwal arbdb muthallathdth (table of the regents of the triplicities). 



Figure A056.4 - Graduated alidade (© Christie’s, London) 


Alidade 

The alidade has ornate ends and an ornate centre piece. The right hand side is 
calibrated with a sexagesimal scale to match with the trigonometric quadrant and 
numbered in 5s from the centre up to the end from 5 to 60. The left hand side has a solar 
longitude scale marked with the serial numbers of the signs for use with the solar 
quadrant. The wedge is of silver. 

Bibliography 

Christie’s catalogue of 7.3.1991, lot 86, with a full set of photos. 
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A057 ASTROLABE ATTRIBUTABLE TO MUHAMMAD MUQIM, NOT DATED 


Diameter 100 mm 


Hyderabad, Saidiya Library 



Figure A057.1 - Front of the astrolabe (photo by Ahmad Athaullah) 
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A highly interesting miniature astrolabe with many unusual features, such as the 
lines for the beginning and end of the c asr prayers at 21° and 32° on the back (cf. A040 
and A054), crepuscular prayer lines on the plates, interesting composite projections in 
plate 6a, and western type of horizons. 

Components 

Body (d. 100, h. 120, t. 10) with ring, shackle, rete, 6 plates, alidade, pin, washer, 
wedge (?), wooden case. 

Front 

The kursT is solid and plain with two large eyelets on the sides in the style of the 
Kufic astrolabes as in A047 and A048. The finial is trifoliate but not pronounced. The 
shackle is large and of trifoliate shape. The limb is graduated in 1 ° and 6° and numbered 
in 6s from 6 to 360. 



Figure A057.2 - Rete of the Astrolabe (photo by Ahmad Athaullah) 
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Rete 

The peripheral Capricorn ring is very slender and the ecliptic ring very wide; these 
two are held together by the equinoctial bar which changes counter four times. The 
circles of the Tropic of Cancer and of the ecliptic are well marked in their respective 
rings. Traces of the equatorial circle and of the Tropic of Cancer are visible on the 
ecliptic ring. The ecliptic ring is divided into the 12 signs of the zodiac and labelled with 
their names. Each sign is subdivided in groups of 6° and numbered accordingly. The 22 
star pointers to the south of the ecliptic and 19 to the north are joined by unconnected 
segments of tracery. There is a handle on the rim at the NW point. 

Plates 

There are six plates. They do not have a notch at the north point as is the general 
practice, but a hole, as large as the hole and the centre, on the meridian a little above the 
north point. At the same place on the inner side of the mater is a pin which receives the 
plates. 


Table A057-1 Plates 



<P 

Longest Day 


la 

25° 

13;25 hours 

crepuscular prayer lines 

lb 

22° 

13;22 hours 

north + south projection ? 

2a 

0°+90° 



2b 

18°+72° 



3a 

40° 

14;54 hours 

crepuscular prayer lines 

3b 

36° 

14;22 hours 

crepuscular prayer lines 

4a 

27° 

13;46 hours 

crepuscular prayer lines 

4b 

32° 

14; 8 hours 

crepuscular prayer lines 

5a 

30°+72° 



5b 

Plate of ecliptic coordinates 


6a 

Plate of horizons (western type, 8 sets of horizons) 

6b 

27°+32° 
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<P 


Longest Day 


On 5 plates there are crepuscular or twilight prayer lines 18° below the horizon. 
They carry labels lulu' al-fajr (rise of the morning twilight) on the east and maghlb al- 
shafq (setting of the evening twilight) on the west. 



Figure A057.3 - Plate for latitude 36° (photo by Ahmad Athaullah) 

Notice the crepuscular lines below the horizon and the labels in the east and west. 

Plate lb is calibrated for latitude 22°. On this plate altitude circles are drawn also 
below the horizon in a southern projection (cf. Figure A013.6) 
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Figure A057.4 - Plate lb for latitude 22° (photo by Ahmad Athaullah) 

On 6b, are composite projections of 27° and 32°. There are two families of arcs 
representing 6° of astrologiacal houses at these latitudes. 349 


349 


Similar arcs are to be seen on the plate to be used with the Zawraqi horizons in Qai’m’s astrolabe 
of 1635 (A013). 
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Figure A057.5 - Composite plate for latitudes 27° and 32° (photo by the Owner) 



Figure A057.6 - Plate of horizons (photo by the Owner) 
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On the plate of horizons are engraved 8 sets of half horizons for each degree of 
latitude from 6° to 67°. The half horizons are arranged in the style of the astrolabes of 
the Maghrib. 


6 

14 

... 54 

62 

7 

15 

... 55 

63 

8 

16 

... 56 

64 

9 

17 

... 57 

65 

10 

18 

... 58 

66 

11 

19 

... 59 

67 

12 

20 

... 60 


13 

21 

... 61 



Declination scales are engraved along the horizontal and vertical diameters, once 
each between the Tropic of Capricorn and equator and between the equator and the 
Tropic of Cancer. The scales are divided in 2° and numbered in 4s from 4 to 22. They 
are accompanied by the label al-mayl al-kullT (the maximum declination). But the name 
of the plate is not engraved. 
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Figure A057.7 - Geographical gazetteer (photo by Ahmad Athaullah) 


Geographical Gazetteer 

On the inner side of the mater is engraved, very neatly and in two concentric bands, 
a geographical gazetteer which contains the names, longitudes and latitudes of 54 
localities. 

Table A057-2 Geographical Gazetteer 

Place Name L <p 

Outer Circle 

1 Misr 63;20 30;20 


2 


Madinat Rasul 


75;20 


25 ;0 
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Place Name 

L 

T 

3 

Makka Mubarak 

77; 10 

21;40 

4 

Bayt al-Maqdis 

66;30 

31;50 

5 

Dimashq 

70;0 

33; 15 

6 

Halab 

72;10 

35;50 

7 

Maragha 

87; 10 

34;20 

8 

Tabriz 

82;0 

38;0 

9 

Kufa 

79; 10 

31;30 

10 

Baghdad 

80;0 

33;25 

11 

Basra 

84;0 

30; 11 

12 

Firuzabad 

87;30 

28; 10 

13 

Shiraz 

88;0 

29;36 

14 

Yazd 

89;0 

32;0 

15 

Qazwln 

85;0 

36;0 

16 

Isfahan 

86;40 

32;25 

17 

Kashan 

86;0 

34;0 

18 

Bistam 

89;30 

36; 10 

19 

Sabzawar 

91;30 

37;0 

20 

Mashhad 

92;6 

37;0 

21 

Harat 

94;20 

34;30 

22 

Balkh 

101 ;0 

36;41 

23 

Badakhshan 

104; 24 

37; 10 

24 

Bukhara 

97;30 

39;50 

25 

Samarqand 

99;36 

39;37 

26 

Khujand 

100;35 

41 ;55 
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Place Name 

L 

<P 

27 

Kashghar 

106;30 

44;0 

28 

Khutan 

107;0 

42;0 

29 

Hurmuz 

92;0 

25 ;0 

30 

Kirman 

91;30 

30;5 

31 

Ghazna 

104; 20 

33;35 

32 

Kabul 

104;40 

34;30 

33 

Dabll 

102;30 

25; 10 

34 

Qandahar 

107;40 

33;0 

35 

Tubbat 

110;0 

40;0 


Inner Circle 



36 

Kashmir 

108;0 

35;0 

37 

Lahur 

109;20 

31;50 

38 

Hadrat Dihll 

114;33 

28;33 

39 

Akra 

114;0 

27; 13 

40 

Qannawj 

115;50 

26;35 

41 

Banaras 

117;20 

26;55 

42 

Kawaliyar 

115;0 

26;29 

43 

Baruj 

101 ;5 

21;20 

44 

KalpI 

117;45 

25;56 

45 

? 

108;45 

32;30 

46 

Jawnbur 

119;6 

26;36 

47 

Kara 

117;6 

26;36 

48 

Jadda 

76;0 

21;0 

49 

Ajmlr 

110;50 

23;30 
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Place Name 

L 

cp 

50 

Bljabur 

105;30 

— 

51 

Burhanbur 

103;4 

20;30 

52 

Kulkanda 

114; 19 

— 

53 

Sarandlb 

130;0 

10;0 

54 

Kanbayat 

109;4 

22; 20 



Figure A057.8 - Back of the astrolabe (photo by Ahmad Athaullah) 
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Back 

The rim of the upper half carries altitude scales divided in 1 ° and 6° and numbered 
in 6s as 6—90; 90—6. In the upper left is engraved a trigonometric quadrant with 60 
equidistant horizontal parallels, with every sixth highlighted with dots. Radials are 
drawn for each 6° of arc to facilitate the determination of cosines. Every sixth line of 
these parallels is highlighted with dots. 

On the upper right is a solar quadrant, with a circle of declination each for a pair 
of zodiac signs. Upon these circles horizontal parallels are stereographically projected, 
one for each 3° of arc. Every alternative line of these parallels is highlighted as a dotted 
line. Superimposed upon this grid are two curves for the solar meridian altitude for all 
seasons. The upper one is dotted; it is for the latitude 27° (Agra) and carries the label: 
khatt nisf al-nahar bi-ard 27. The lower curve is plain and meant for the latitude 32°. 
It carries the label khatt nisf al-nahar bi- ard 32. Below this pair there is a second pair 
of dotted and plain curves, with the labels [khatt] awwal c asr 27 and [khatt] awwal c asr 
32 (line of the begin of the mid-afternoon prayer c asr at latitudes 27° and 32°). This is 
followed by a third pair of dotted and plain curves with the labels [khatt ] dkhi[r\ c asr 
27 and [khatt] dkhir c asr 32 (line of the end of the afternoon prayer). These two 
additional sets of curves show the times of the beginning and end of mid-afternoon 
prayer called c asr. 
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Figure A057.9 - Upper right quadrant on the back with the prayer lines (photo by the Owner) 

Two shadow squares are engraved in the lower half, on the left for the base of 7 
and on the right for the base of 6 and 12; the vertical and horizontal scales on both sides 
are divided, numbered and labelled accordingly. 

Inside the shadow squares is a table with the heading fadl al-dawr (excess of 
revolution). 

The rim of the lower half is engraved with the cotangent scales and their 
subdivisions in two semi-circular rows. The next 6 semi-circular rows contain the names 
of the 28 lunar mansions, the names of 12 zodiac signs, the limits of the signs and the 
decans and their regents. 

Alidade 

The alidade has ornate ends and ornate centre-piece. The right hand side is 
endowed with a sexagesimal scale matching with the divisions on the upper left 
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quadrant; the left hand side is engraved with a zodiac scale to match the divisions on the 
upper right quadrant. There is a nicely carved wooden box for the astrolabe. 



Figure A057.10 - Wooden box for the astrolabe (photo by Ahmad Athaullah) 




A058® ASTROLABE BY MUHAMMAD MUQIM, NOT DATED 
Diameter 92 mm 

Leiden, Museum Boerhaave (A 277) 

CCA 1097 


Figure A058.1 - Front of the astrolabe (photo by Professor Jan Houben) 
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The signature on the back of this well-crafted astrolabe states that it is the ‘work 
of the servant Muhammad Muqim’ { c amal al-'abd muhammad muqim). In a long study 
of this astrolabe, published in 1948, C. A. Crommelin, the then director of the Museum 
Boerhaave, 350 assumed that this Muhammad Muqim is the Muhammad Muqim of the 
well-known Lahore family. 351 But a closer examination of the astrolabe shows that it 
differs considerably from the astrolabes signed by Muhammad Muqim of Lahore. For 
one thing, the signature merely mentions the name Muhammad Muqim without any 
reference to the forefathers as is usually done on the Lahore astrolabes. There is no plate 
calibrated for the latitudes of 27° and 32° on its two sides, nor are there solar meridian 
altitude curves for these latitudes on the back, which are invariably present in all the 
astrolabes signed by Muhammad Muqhn of Lahore. Furthermore, there are several 
features in this astrolabe which differ from the extant astrolabes made by Muhammad 
Muqim of Lahore. Strangest of all is that on the star pointers of the rete, aside from the 
names of 38 fixed stars, the names of five terrestrial cities are engraved, these being 
Baghdad, Makka, Mashhad, Madina and Kufa 

There is another astrolabe maker of the same name, viz. Muhammad Muqhn al- 
Yazdl, who is almost contemporaneous to Muqim of Lahore. Five of his astrolabes are 
said to be extant. One of these, dated AH 1057 (AD 1047-48) is with the Museum of the 
History of Science, Oxford (45747); another, undated, is at the National Maritime 
Museum, Greenwich (AST0566). Stylistically, these astrolabes differ markedly from 
the present astrolabe at Leiden. 

Between the two Muhammad Muqlms then, the one from Lahore is more likely to 
be the maker of the present astrolabe. Therefore, this is astrolabe is included in his 
oeuvre. 

Components 

Body with kursi (d. 92, h. 118, t. 5.5), shackle, ring and cord, rete for 38 stars, 4 
plates (d. 80), rule, alidade, pin and wedege. Ring, shackle, rule and wedge are probably 
replacements. 


350 Crommelin 1948. 

351 Crommelin 1948, p. 25: ‘Lahore, le domicile du constructeur, a une latitude de 31°30'....’. 
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Front 

The kursT has lobed profiles and a trifoliate finial; it is elegantly fretted with large 
symmetric perforations; two hour-glass shaped motifs are on the central vertical line. 

The limb is divided in 1° and 5° and numbered in 5s as 5—360. The Abjad 
numerals are written upside down (i.e. the upper parts of the letters are towards the 
centre of the astrolabe), which is somewhat unusual. 

Rete 

The peripheral Capricorn ring and the ecliptic ring are held together by the 
equinoctial bar which is counter-changed at the equinoxes. A segment of solstitial bar 
runs from the centre to the upper rim, but bifurcates itself before reaching it. The ecliptic 
ring is divided into the twelve signs of the zodiac and labelled with their names. Each 
sign is divided in groups of 6° and the divisions are numbered accordingly as 6, 12, 18, 
24 and 30. A round handle is attached on the peripheral ring slightly to the left of the 
north point. There are 36 mainly leaf-shaped star pointers. The tracery joining the star 
pointers is not continuous, but consists of separate clusters, each joining a few star 
pointers. On the leaves and on the tendrils which join them, there are deeply-cut 
decorative lines. This feature is not seen in the astrolabes signed by Muqim of Lahore. 
The star list reproduced below is substantially after Crommelin, but here it is rearranged 
in the order of increasing right ascension; some stars which Crommelin did not notice 
are added here. 
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Figure A058.2 - Rete of the Astrolabe (photo by Professor Jan Houben) 


Table A058-1 Stars on the Rete 


Star Name 


1 Dhanab [cil-Qciytus] 
ShamalT 

2 Dhanab [al-Qaytus 
JanubT] 

3 Dhanab al-Musalsala 352 


Identification 

i Ceti 

(3 Ceti 

|3 Andromedae 


352 


Engraved as Hanab al-Musalsalah. 
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Star Name 

Identification 

4 

Sadr al-Qaytus 

7i Ceti 

5 

Fam [al-Qaytus] 

Y Ceti 

6 

Mirfaq al-Ghiil 

a Persei 

7 

TallMasdfat [al-Nahr] 

y Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

Rijl al-Yusrd 

|3 Orionis 

10 

Yad al-Yusrd 

Y Orionis 

11 

Yad al-Yumnd 

a Orionis 

12 

Rijl [al-Yumnd] 

k Orionis 

13 

Shfrd Yamdm 

a Canis Majoris 

14 

Shfrd Shaml 

a Canis Minoris 

15 

Tarfat al-Safina 

p Puppis 

16 

Fard al-Shujaf 

a Hydrae 

17 

Qalb al-Asad 

a Leonis 

18 

Zahr al-Dubb 35i 

a Ursae Majoris 

19 

Qd c idat [al-Bdtiya] 

a Crateris 

20 

Jandh al-Ghurdb 

Y Corvi 

21 

Qa’id [al-Dubb] 

i] Ursae Majoris 

22 

Sirndk A c zal 

a Virginis 

23 

[Simdk] Ramih 

a Bootis 

24 

Nayyir al-Fakkah 

a Coronae Borealis 

25 

c Unuq al-Hayyah 

a Serpentis 


353 


Engraved as Dub. 
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Star Name 

Identification 

26 

Rukbat [al-Hawwa] 

8 Ophiuchi 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Mirfaq al-Hawwa 

k Ophiuchi 

29 

Ras [al-Hawwa] 

a Ophiuchi 

30 

[Nasr] Waqi c 

a Lyrae 

31 

Dhanab al-Uqab 

<; Aquilae 

32 

Minqar al-Dajajah 

(3 Cygni 

33 

Nasr fair 

a Aquilae 

34 

Dhanab [al-Dajajah] 

a Cygni 

35 

Fam [al-Faras] 

8 Pegasi 

36 

Dhanab al-Jadi 

6 Capricorni 

37 

Mankib al-Faras 

(3 Pegasi 

38 

Kaff [al-Khadib ] 

(3 Cassiopeiae 


It is strange that the stars include Mirfaq al-Ghul (a Persei) instead of the more 
common Ras al-Ghul (|3 Persei). Qci’id al-Dubb (r| Ursae Majoris) and Dhanab al-Uqab 
(C, Aquilae) are also rarely used in the Lahore astrolabes. 

Most unusual is that the names of five terrestrial localities are engraved on star 
pointers: Baghdad (a), Makka (b), Mashhad (c), Madina (cl) and Kufa (e). The purpose 
of these terrestrial names in the stellar regions is inexplicable. 

Plates 

There are four plates, each with a rectangular notch at the north point, to fit into 
the peg at the corresponding place in the mater. Strangely there is no plate calibrated on 
one side for latitude 27° (Agra) and on the other for latitude 32° (Lahore); such a plate 
occurs invariably in all astrolabes made by Muhammad Muqim of Lahore. Plate 2a is 
made for the latitude of Delhi at 29°, but this capital city of India is not mentioned in 
the geographical gazetteer which, however, includes Agra and Lahore. 
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Table A058-2 Plates 




Longest Day 


la 

24° 

13;30 hours 


2a 

29° 

13;52 hours 


3a 

30° 

13;58 hours 


2b 

34° 

14; 19 hours 


3b 

36° 

14;28 hours 


lb 

37° 

14;34 hours 


4a 

0°+ 90° 



4b 

Plate of horizons 


Plates 1-3 have altitude circles traced for every 6°. Under the western and eastern 
horizons al-maghrib and al-mashriq are inscribed respectively. The azimuth arcs and 
hour circles vary from plate to plate. On some plates (24°and 29°) there are no azimuth 
arcs at all. 

On three plates (29°, 30° and 34°), seasonal hours are marked with ordinal 
numbers which are engraved just below the circle of equator: al-awwcilT (the first), al- 
thaniyah, al-thalitha, al-rabi c a, al-khamisa, al-sadisa, al-sdbi’a, al-thdmina, al-tdsi c a, 
al- c ashira, al-hadl c ashr, al-thaniya c ashr. On plate 2a for 29° and on 2b for 34°, both 
the seasonal hours and the equal hours counted from the western horizons have the 
ordinal numbers as common labels. 
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Figure A058.3 - Plate for latitude 29° (photo by Professor Jan Houben) 

On plate 2b for latitude 34° altitude circles are drawn for every 6°; these are 
numbered on both sides of the meridian. Every fourth line (i.e. 24°) is highlighted by 
small circles and not with dots as is the usual case. Azimuth arcs are drawn above the 
horizon for every 10°; these are also numbered on both sides of the meridian. Every 
third line (i.e., 30°) is highlighted by dots. Interestingly, on the altitude circles for 24° 
and 48°, their points of intersection with azimuth arcs are marked with large X-like 
symbols. 
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Figure A058.4 - Plate for latitude 34° (photo by Professor Jan Houben) 


In the lower half are drawn dotted lines for seasonal hours and plain lines for equal 
hours from the western horizon. The seasonal hours are numbered from 1 to 12 in 
common Arabic/Persian numerals just below the circle of the Tropic of Cancer. The 
equal hours are numbered on the rim from 1 to 14 in Abjad symbols. Finally, both kinds 
of hours are jointly numbered in ordinal numbers in Persian below the arc of the equator. 
On this plate, the small circles used in the place of dots on the lines as well as in words 
appear to have been punched with a die and not engraved by hand. 

While 4a carries a combined projection of 0° and 90° as in many Lahore 
astrolabes, the reverse side 4b is engraved as the plate of horizons, with the following 
four sets of half-horizons for latitudes from 12 to 66, which are numbered at both the 
extremities: 
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12 

20 

28 

36 

44 

52 

60 

14 

22 

30 

38 

46 

54 

62 

16 

24 

32 

40 

48 

56 

64 

18 

26 

34 

42 

50 

58 

66 


In addition, there is a full circle for the arctic latitude 72° (see also A054). But 
there are no declination scales. 



Figure A058.5 - Geographical gazetteer (photo by Professor Jan Houben) 
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Geographical Gazetteer 

The gazetteer provides the names, longitudes, latitudes, inhirdf and jahat of 52 
localities in two circles. In the outer circle, the five items are arranged in the sequence 
of jahat, place name, longitude, latitude and inhirdf, in the inner row the sequence is 
place name, longitude, latitude, inhirdf and jahat. The last two parameters are not given 
for all places. Of the 52 localities, only three (Lahore, Multan and Agra) are in India 
proper. 


Table A058-3 Geographical Gazetteer 



Place Name 

L 

T 

inhiraf 

jahat 


Outer circle 





1 

Makka 

77; 10 

21;40 

0;0 


2 

Madina 

75;20 

25;0 

37; 10 

SE 

3 

Misr 

63; 20 

30;20 

— 

— 

4 

Sana c a’ 

74;0 

14;30 

— 

— 

5 

[A]l-Hasa 

83;30 

24;0 

69 

— 

6 

Bayt al- 
Maqdis 

66;0 

31;50 

— 

— 

7 

Dimashq 

70;0 

33; 15 

— 

— 

8 

Halab 

72;10 

35;50 

80;35 

SE 

9 

Mawsil 

77;0 

34;30 

— 

— 

10 

Nakhjewan 

81; 15 

38;40 

— 

— 

11 

Maraghah 

82 

37; 20 

16; 11 

sw (gh-j) 

12 

Tabriz 

82;0 

38;0 

15;46 

sw 

13 

Ardabil 

82;30 

38;0 

17;4 

sw 
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Place Name 

L 

<P 

inhiraf 

jahat 

14 

Sarmar 

Rai 354 

79 

34;0 

4; 16 

SW 

15 

Amul 

88;20 

36;5 

35; 1 

SW 

16 

Kufa 

79;30 

31;30 

— 

— 

17 

Baghdad 

80;0 

33;25 

?? 

SW 

18 

Basra 

84;0 

30;0 

16;5 


19 

Shustar 

84;30 

31;30 

— 

— 

20 

Kazirun 

87;0 

29; 15 

11; 14 

SW 

21 

Shiraz 

88;0 

29;0 

?;8 

SW 

22 

Yazd 

89 

32 

43;29 

SW 

23 

Hamadan 

83;0 

35; 10 

32; 16 

SW 

24 

Qazwln 

85;0 

36;0 

37;34 

SW 

25 

Jurbadaqan 

85;30 

34; 14 

2? 

SW 

26 

Isfahan 

86;40 

32;25 

40;21 

SW 

27 

Kashan 

86;0 

34;0 

34;31 

SW 

28 

Qumm 

85;40 

34;45 

31; 15 

SW 

29 

Taliqan 

85;45 

36; 10 

— 

SW 

30 

Astarabad 

89;35 

36;50 

38;48 

SW 

31 

Samnan 

88;0 

36;0 

36; 17 

SW 

32 

Harat 

94;20 

34;20 

54;8 

SW 

33 

Tun 

92;30 

34;30 

45;6 

SW 

34 

Tus 

92;30 

37;0 

45;6 

SW 

35 

Nishabur 

92;30 

36;21 

— 

SW 


354 


Correct form is Sarman Rai, i.e., Samurra 
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Place Name 

L 


inhiraf 

jahat 


Inner Circle 





36 

Sabzewar 

92;30 

36;0 

? 

SW 

37 

Bistam 

89;30 

36;10 

39;8 

SW 

38 

Zuzan 

93;30 

34;20 

— 

— 

39 

Lahawar 

109;20 

31;50 

— 

— 

40 

Multan 

107;35 

29; 40 

— 

— 

41 

Qandahar 

104;40 

33;0 

75;5 

SW 

42 

Samarqand 

99;36 

39;37 

— 

— 

43 

Bukhara 

97; 20 

39;50 

— 

— 

44 

Badakhshan 

104; 24 

37;10 

— 

— 

45 

Akra 

114 

27;13 

— 

— 

46 

Kabul 

104;40 

34;26 

— 

— 

47 

Marw 

97;0 

37;40 

52;30 

SW 

48 

Bulghar ? 

115 

52 

— 

— 

49 

Chin 

140 

22 



50 

[Dhaka] 

Bankala 

135 

23 



51 

Istanbul 

? 

43 



52 

Balkh 

105 

36 
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Figure A058.6 - Back of the astrolabe (photo by Professor Jan Houben) 

Back 

The rim of the two upper quadrants carries altitude scales which are divided in 1° 
and 5° and numbered as 5, 10, 5, 20 ... 5, 90; 90, 5, ... 20, 5, 10, 5. 
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In the upper left quadrant are traced 30 equidistant horizontal parallels with every 
fifth highlighted with dots. Upon these are plotted five curves of unequal hours; these 
are numbered serially from 1 to 6. In the upper right quadrant, 7 declination arcs are 
drawn at unequal intervals and the related zodiac signs are marked by their serial 
numbers along the two radii. 

In the lower half, close to the centre are two shadow squares; on the left for 7 feet 
and on the right for 12 digits. The scales are divided and numbered accordingly. The 
labels are abridged: the vertical scale on the left is labelled as zill ciqdcim and that on the 
right as zill asdbi c . Two horizontal scales are labelled simply as mustawT. 

The rim of the lower half carries the cotangent scales. The unequal divisions in the 
scale on the left are numbered from the meridian onwards as 5, 10, 15, 25, 30, 35; these 
are followed by the label zill aqdam. The unequal divisions in the scale on the right are 
numbered from the meridian onwards as 5, 10, 15, 25, 30, 35, 40, 45, followed by the 
label zill asdbi c . Each of these divisions is subdivided into four units in the adjacent 
semi-circular row. 

Inside the cotangent scales are five semi-circular rows. Each one is labelled on the 
left as well as on the right. The first row, counting from the outside, contains the names 
of the planetary lords of the limits, indicated by the last letters of their Arabic names, 
with the label al-kawdkib (the planets). The second row provides the strengths of the 
limits with the Abjad symbols, with the label al-hudud (the limits). In the third row are 
engraved the names of the zodiac signs in large bold letters; here the label reads al-buriij 
(the signs). In the fourth row are engraved the names of the planetary lords of the decans 
/ faces, three for each sign, with the label al-wujuh (the faces). In the fifth and the last 
row are the names of the 28 lunar mansions with the labels al-mandzil (the lunar 
mansions). 

Finally, inside the shadow squares is engraved the table of triplicities, divided 
according to the four elements, and their nocturnal regents. 

Alidade etc 

The alidade has ornate ends, but the centre-piece is plain and there are no 
graduations on the alidade. The pin has a large spherical head. The long wedge has a slit 
running along the entire length; it must have been taken from some other instrument and 
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used here as the wedge. The rule in the front does not have any graduations: it may not 
be original. 



Figure A058.7 - Signature on the back (detail from Figure A058.6 

Inscription 

The maker’s name is engraved inside a triangular arch-like border, above the 
innermost semicircle and below the shadow squares and reads 
c amal al- c abd muhammad muqim 
‘The work of the servant Muhammad Muqim’ 

Bibliography 
Crommelin 1948. 
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DIYA’ AL-DIN MUHAMMAD 

The instrument production in the Lahore family reached its culmination, both in 
quantity and quality, in the oeuvre of Diya’ al-Dln Muhammad (fl . 1637-1680) of the 
fourth generation. He is the most prolific and versatile member of the family. He 
i nh erited his father Qa'im Muhammad’s skill in casting celestial globes and his uncle 
Muqlm’s virtuosity in crafting astrolabes. He also attempted a number of unusual 
varieties of astrolabes and globes. There are extant 34 astrolabes which bear his 
signature; another 12 astrolabes can be attributed to him on stylistic grounds. 355 
Moreover, he also produced some 18 celestial globes. 

On a majority of his instruments, he signs his name as , but in a few cases 

he writes without waw ( j) , as shown in the table below. The name ‘Diya’ al- 

Dln’ means ‘the light of the faith’ in Arabic and this name is fairly common among 
Muslims. But it is never written with a waw in between. Scholars of Arabic and Persian 
whom I consulted are unanimous in saying that the letter wciw (j) here is not in 
accordance with the Indo-Persian or Persian usage and that it should not have been 
added in this name. From his vast and varied oeuvre, it is evident that Diya’ al-Dln was 
not a mere artisan, but a scholar well-versed in mathematical astronomy and well- 
acquainted with Arabic works on astronomical instruments by the Andalusian 
astronomers. Why then did he spell his name in this manner in most of his creations 
remains a mystery. 356 


CCA attributes the following four astrolabes to Diya’ al-Din, but these are not mentioned in the 
Repertoire; therefore, they are not included in our catalogue: 


CCA 3524 

nd 

d. ? 

Paris Landau Collection 

CCA 3525 

nd 

d. ? 

Paris Landau Collection 

CCA 3517 

nd 

d. ? 

Paris Alain Brieux 

CCA 2829 

1068/1657 

d. ? 

‘Cairo, Hariri Collection (Instruments now thought to be in 


Cairo, Museum of Islamic Art)’; but I was informed that the Cairo museum does not have such an 
astrolabe. 

It is also a mystery why the knowledgeable Repertoire refers to him as ‘Muhammad b. Qa’im 
Muhammad’ in the heading to the section dealing with his instruments and dismisses ‘Diya’ ud- 
Dln’ as the surname! 
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Astrolabe A061 of 1057/1647-48 

Chicago 




Celestial Globe of 1064/1653-54 

Aligarh 



Astrolabe A062 of 1059/1649-50 
Lucknow 


"'fi 7 

‘-t 5 


... 




Astrolabe A076 of 1070/1659-60 
Washington 




Zarqali astrolabe A091 of 1091/1680-81, Jaipur, without waw 
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Diya’ al-Dln’s astrolabes range from 52 to 555 mm in diameter. Like Muqlm, he 
also made several miniature astrolabes with diameters measuring less than 100 mm. 
MuqTm’s astrolabe with a diameter of 45 mm is the world’s smallest (A050), but many 
of its original components are missing, whereas Diya’ al-Dln’s astrolabe of 1064/1653- 
54 (A071) with its diameter of 65.5 mm is fully intact. The delicately crafted miniature 
astrolabe has a jewel-like quality. 

The kursis in Diya’ al-Dln’s astrolabes are mostly reticulated and their surface is 
engraved with decorative patterns. He incorporates large flowers in the kursis as well as 
in the traceries of the retes. Some of the floral compositions with large flowers and 
leaves in the retes (e.g. A070, A072, A074, A075, A091 and A094) recall similar floral 
arrangements in pietra dura style in Mughal monuments. 

Diya’ al-Dln’s geographical gazetteers generally commence with Mecca or 
Medina and reach up to India. But in 8 astrolabes, the gazetteers are arranged according 
to climates of antiquity ( iqlim ) (e.g. A073, A074, A088 and others). In three astrolabes, 
the gazetteers are arranged according to regions (also called iqlim) from the Maghreb in 
the west up to Hind in the east (A062, A072 and A093). Apparently Diya’ al-Dln is the 
only one to arrange the gazetteers in this fashion. 

Like Muqlm, Diya’ also draws two graphs for the midday altitude of the sun 
throughout the year for the latitudes of Agra (27°) and Lahore (32°) on the back of 
several astrolabes. After Shah Jahan shifted the Mughal capital from Agra to Delhi in 
1639, Diya’ began to add a third graph for the latitude of Delhi (29°). In A097, there is 
a fourth graph for 36° (middle of the fourth climate, i.e., the middle of the inhabited 
world). A095 and A101 have 2 more graphs for latitudes 21° (Mecca) and 24° (Tropic 
of Cancer). A067 of 1062/1651-52 displays 8 graphs for latitudes 15°, 19°, 21°, 27°, 
29°, 32°, 35° and 40°. The highest number of curves to be found in the Lahore 
astrolabes are in A096 for 9 latitudes, viz., 19°, 27°, 32°, 36°, 40°, 44°, 49°, 56° and 
60°. 

As in MuqTm’s astrolabes, in Diya’ al-Dln’s astrolabes also, the number of 
astrological tables engraved on the back vary according to the size of the astrolabe. 
Smaller astrolabes carry just two semi-circular rows engraved with the names of the 12 
signs and the names of 28 lunar mansions. On larger astrolabes, there are also tables of 
the limits, faces, triplicities and excess of revolution. 
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Three astrolabes contain a table which is not found in other Lahore astrolabes. 
This table is called zadwal sd c dt tuliT buruj bi-ard bci c di az bilad mulk al-Hind (table of 
the times of rising of signs in the latitudes of some of the localities belonging to the 
country of India). While A072 provides the rising times of the signs at each degree of 
latitude from 20° to 39°, 357 A092 has a table from 20° to 40° and A093 from 21° to 
40°. 

In astrolabe A101, the upper right quadrant is designed as a solar quadrant as well 
as a universal horary quadrant. As a solar quadrant, it carries declination arcs for every 
10° of solar longitude and 6 sigmoid curves to show the midday altitude of the sun 
throughout the year at 6 different latitudes. As a universal horary quadrant, it bears 
dotted arcs of unequal hours, numbered from 1 to 6 in the anticlockwise direction and 
from 7 to 12 in the reverse direction. 

The lower half on back of the astrolabe A098 is designed in an extraordinary 
manner. The shadow squares, usually engraved in the lower half, are superimposed on 
the trigonometric and solar quadrants in the upper half. The lower half is engraved as 
the left half of a plate for latitude 27° with the altitude circles for each 6° and with lines 
for equal hours before sunrise. Moreover, the ecliptic circle is drawn along with the 
names of the 6 signs from al-Saratdn to cil-Qaws. These projections are framed by a 
degree scale, divided in 2° and 10° and labelled in 10s, from 90 to 10 (from the south 
point to the east point) and again from 10 to 90 (from the east point to the north point). 
With this configuration, the standard operations can be performed by means of the 
alidade as is done on an astrolabe quadrant. 

ZawraqI Horizons 

We have seen that Qa’im Muhammad incorporates zawraql or ‘ship’ horizons for 
the first time in two of his astrolabes. Diya’ al-Din adds them in 7 astrolabes in two 
different styles. In astrolabes A082 and A093, two small horizons for latitudes 29° and 
32° are inserted in the rete in such a manner that they form a fish-like figure inside the 
ecliptic ring. A special plate is designed to be used with these horizons, on which 
astrological houses, divided into 5 units of 6°, are drawn for the two latitudes and a 


357 


This table is reproduced in Kaye 1918, p. 23. 
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miniature plate is created inside the circle of Cancer where the two small horizons on 
the rete fit. The positions of several stars are marked on this miniature plate with dots 
enclosed in small circles. A073 also follows the same style, but with just a single horizon 
for latitude 32°. 

In the second style, the horizons are large and stretch over the whole width of the 
rete up the Capricorn ring on both sides. The plates to be used with the horizons do not 
carry miniature plates inside the circle of Cancer, but the entire plates are filled with 
star positions and astrological houses. Thus in A100, there are two zawraqT horizons for 
latitudes 29° and 32° and the two plates calibrated for 29° and for 32° are engraved 
with astrological houses as well as star positions. There are slight variations in this style. 
In A099, two zawraqT horizons for 29° and 32° are added to the rete; on the plate face 
calibrated for 29°, the positions of all those stars are marked which are in the rete; on 
another plate face, astrological houses are marked for both these latitudes 29° and 32°. 
In astrolabe A101, there is just one zawraqT horizon on the rete for latitude 24° and the 
plate face for 24° is marked with star positions and astrological houses. In another 
variation, in A102, there is an extra rete carrying just two zawraqT horizons for latitudes 
37° and 38°, but without any corresponding plates for these latitudes. 

North-South Astrolabes 

Three astrolabes are designed as north-south astrolabes ( asturlab shamalT wa 
janubt). In A090, the obverse side of the single plate is engraved as a latitude plate for 
33° and on it is superimposed a northern projection of the ecliptic circle together with 
the positions of 46 stars, while the reverse side is designed for latitude 35° on which a 
southern projection of the ecliptic circle is drawn and the positions of the same 46 stars, 
but with southern orientation, are marked. The choice of these latitudes is rather 
intriguing. There is a minimal rete consisting of just the ecliptic ring and an alidade with 
a sighting tube. 

Astrolabe A103 also consists of a single plate on which the two sides carry 
respectively the northern and southern projections of the ecliptic and of some star 
positions. However, the obverse side is engraved with a double projection for two 
latitudes 32° and 36° and the reverse with a quadruple projection for latitudes 22°, 25°, 
27° and 29°. 
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Astrolabe A104 is much more complex with two separate retes, one with a 
northern projection and another with a southern projection, and with plates carrying 
either northern projections, or southern projections, or both. 

ZarqalT Universal astrolabe 

The crowing glory of Diya’ al-Dln’s work is the monumental ZarqalT astrolabe he 
made in 1681 with a diameter of 555 mm. It consists of a single plate which can be used 
at all latitudes. It was originally designed by Ibn al-Zarqalluh at Toledo in the eleventh 
century. There are not many Zarqall astrolabes extant today and none of these is 
comparable to the magnificent creation of Diya’ al-Din Muhammad. 
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A059® ASTROLABE BY DIYA AL-DlN MUHAMMAD, 1047 AH (AD 1637-38) 
Diameter 117 mm 

Chicago, Adler Planetarium & Astronomy Museum (# A-86) 

CCA 2558; Repertoire 4 



Figure A059.1 - Front of the astrolabe (accession no. A-86). Photograph by Stephen Pitkin, Pitkin 
Studio. Image © Adler Planetarium, Chicago, IL. 


358 


358 


Entry based on Pingree 2009, No. 15, pp. 64-68; the star list has been rearranged according to 
increasing right ascensions. 
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This is the earliest known astrolabe made by Diya’ al-Din Muhammad. Following 
his uncle Muhammad Muqlm, Diya’ al-Din calibrates the two sides of a plate for the 
latitudes of 27° and 32° respectively and draws, on the upper right quadrant on the back, 
two sigmoid curves of the solar meridian altitudes for the same two latitudes, these being 
the latitudes of Agra and Lahore, the two Mughal imperial cities. 

Components 

Body with kursT (d. 117, h. 142, t. 8), shackle and ring, rete for 27 stars, 4 plates, 
alidade, pin and horse. Body and rete of brass; alidade, pin and horse of a darker alloy; 
plates of copper. 

Front 

From the photo it is not clear whether the shackle has a trefoil form and whether 
there is a trifoliate finial on the kursT. The kursT has lobed profiles and a simple but 
symmetric fretwork. The limb is divided in 1 ° and 6°. Dotted lines mark the boundaries 
of 3° and 6° and plain lines those of 1 °. Labelled in 6s from 6 to 360. 

Rete 

The two circles of the Tropic of Capricorn and ecliptic are held together by an 
equinoctial bar which has two counter changes on either side of the centre about the 
middle of the centre and the ecliptic ring. This is somewhat unusual; unusual are also 
the 27 star pointers having the shape of vultures perched on a tree. These star pointers 
generally emanate from the two rings and from the equinoctial bar. Four pointers 
however arise from an upside down arch in the lower half. There is a handle on the 
Capricorn ring at the north point. The 27 stars marked on the rete are as follows: 
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Table A059-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus 

|3 Ceti 359 

2 

Sadr 

k Ceti 

3 

Ghul 

(3 Persei 

4 

Masdfat al-Nahr 

Y Eridani 

5 

c Ayn al-Thawr 

a Tauri 

6 

c Ayyuq 

a Aurigae 

7 

Rijl al-Yusrd 

(3 Orionis 

8 

Yad Yumnd 

a Orionis 

9 

Shfrb Yam dm 

a Canis Minoris 

10 

[Shi c rd] ShdmT 

a Canis Majoris 

11 

Fard al-Shujb c 

a Hydrae 

12 

Zahr al-Dubb 

a Ursae Majoris 

13 

Qa'idal 

a Crateris 

14 

Jandh al-Gliurdb 

y Corvi 

15 

Simdk A c zal 

a Virginis 

16 

Simdk Ramih 

a Bootis 

17 

Nayyir Fakkah 

a Coronae Borealis 

18 

c Unuq al-Hayyah 

a Serpentis 

19 

Qalb al-Aqrab 

a Scorpii 

20 

Rds al-Hawwd 

a Ophiuchi 

21 

Nasr Wdqf 

a Lyrae 


359 


Pingree identifies it as t Cet, but the star is placed clearly in Aries; therefore, it is the southern 
counterpart, viz. Dhanab Qaytus JanubT. 
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Star Name 

Identification 

22 

Nasr Fair 

a Aquilae 

23 

Dhanab Dajajah 

a Cygni 

24 

Fam al-Faras 

8 Pegasi 

25 

Saq Ay man 

5 Aquarii 

26 

Mankib al-Faras 

(3 Pegasi 

27 

Kaff al-Khadlb 

(3 Cassiopeiae 

Plates 

There are four plates with notches at the north point. 

Table A059-2 



<P 

Longest day 

la 

27° 

13;43 hours 

lb 

32° 

14; 8 hours 

2a 

30° 

13;58 hours 

2b 

34° 

14; 12 hours 

3a 

36° 

14;32 hours 

3b 

40° 

14;54 hours 

4a 

Plate of ecliptic coordinates 


4b 

Plate of horizons 
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The first three plates carry altitude circles for every 6°, plain lines for seasonal 
hours and dotted lines for equal hours counted from the western horizon. The prime 
vertical is drawn as a plain line above the horizon and is dotted below the horizon. The 
azimuths are drawn for every 10°, but their location varies: on la, 2a, 2b, 3a they are 
drawn below the horizon; on lb both above and below the horizon; on 3b only above 
the horizon. 

On the plate of ecliptic coordinates (4a), the arcs for the celestial longitudes are 
drawn at intervals of 10° and numbered as 10, 20, 30, separately for each zodiac sign. 
The circles of the celestial latitudes are drawn for every 6°. These are numbered from 
6 to 90 to the north of the ecliptic up to the zenith and from 6 to 48 to the south up to 
the Tropic of Capricorn. The names of the zodiac signs are inscribed partly outside the 
ecliptic circle and partly inside. Beneath the horizontal diameter is written al-mashriq 
in the east and al-maghrib in the west. Above the north point, there is label identifying 
the plate as safihat mizdn al- ankabut. 

The reverse side of this plate (4b) is engraved as the plate of horizons with half¬ 
horizons drawn for the following latitudes: 


4 

14 

24 

34 

44 

54 

64 

6 

16 

26 

36 

46 

56 

66 

8 

18 

28 

38 

48 

58 


10 

20 

30 

40 

50 

60 



Declination scales are drawn along the vertical and horizontal diameters and 
labelled 6, 12, 18, 24. The name of the plate is not engraved. 
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Figure A059.2 - Geographical gazetteer (accession no. A-86) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Geographical Gazetteer 

On the inner side of the mater is engraved a gazetteer in two circles, providing the 
names, longitudes and latitudes, in this order, for 50 localities: 

Table A059-3 Geographical Gazetteer 



Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 


Outer Circle 



1 

Madlnat Rasul 

75;20 

25;0 

2 

Makka Mubarak 

77; 10 

21;40 

3 

Halab 

72;10 

35;50 

4 

Sumy at 

72;35 

40;0 

5 

Arbll 

77;20 

35;0 

6 

Kufa 

79;30 

31;30 

7 

Basra 

84;0 

30;0 

8 

Shiraz 

88;0 

29;36 

9 

Yazd 

89;0 

32;30 

10 

Isfahan 

86;40 

32;25 

11 

Qum 

85;40 

35;45 

12 

Rayy 

86;20 

35;0 

13 

Tus 

92;30 

36;0 

14 

Samarqand 

99;56 

39;37 

15 

Hurmuz 

92;0 

25;0 

16 

Kabulistan 

104; 20 

33;35 

17 

Tatta 

102;7 

25; 10 

18 

Multan 

107;35 

29; 40 

19 

Qandahar 

107;40 

33;0 

20 

Kashmir 

108;0 

35;0 
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Place Name 
al-bilad 

L 

al-tul 

T 

al-ard 

21 

Tubbat 

110;0 

40;0 

22 

Lahur 

109;20 

31;50 

23 

Siyalkut 

109; 10 

33;0 

24 

Dimashq 

70;0 

33; 15 

25 

Misr 

63;20 

30;20 

26 

Tabriz 

82;0 

38;0 

27 

Mada’in 

72;0 

33; 10 

28 

Baghdad 

80;30 

33;25 

29 

Balkh 

101;0 

36;41 

30 

Badakhshan 

104; 24 

37;30 

31 

Bukhara 

97;30 

39;50 


Inner Circle 



32 

Sunam 

114;0 

30;30 

33 

Banlbatah 

113; 20 

28;52 

34 

Tanlsar 

112;26 

30; 10 

35 

Dihll 

113;35 

28;20 ! 

36 

Akra 

114;0 

27; 1 3 ! 

37 

Qannawj 

116;50 

26;36 

38 

Jawnbur 

119;6 

26;36 

39 

BanarasI 

117; 20 

26;55 

40 

Ajmlr 

111 ;5 

25 ;0 ! 

41 

Kawaliyar 

115;0 

26;29 

42 

Ahmadabad 

108;40 

23; 15 

43 

Kanbayat 

109; 10 

22;20 



A059 - Astrolabe by Diya al-DIn Muhammad, 1047 AH (AD 1637-38) 


701 



Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

44 

Ujjayn 

102;0 

22;30 

45 

Mandu 

107; 10 

22; 13 

46 

Burhanbur 

109;0 

20; 31 

47 

Jidda 360 

76;0 

21;0 

48 

Bljabur 

105;30 

17;20 

49 

Dawlatabad 

111 ;0 

20;30 

50 

Ahmadnakar 

* 

107;0 

19;0 


360 


It is intriguing that Jeddah of Saudi Arabia is inserted here among the Indian towns in many 
astrolabes of Diya’ al-DIn and also of Muqlm. 
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Figure A059.3 - Back of the astrolabe (from Pingree 2009) 


Back 

The rim of the upper half carries the altitude scales which are graduated for 1 ° and 
6°, and labelled as 6—90; 90—6. The rim of the lower half has the scales of cotangents. 

In the upper left quadrant are drawn 30 horizontal parallels, with every third 
highlighted with dots, representing the cosines for every 2 of the 60 parts of the Radius. 


































































A059 - Astrolabe by Diya al-DIn Muhammad, 1047 AH (AD 1637-38) 


703 


In the upper right quadrant are declination arcs, the spaces between every two lines 
representing a pair of zodiac signs. The related signs are marked by their serial numbers 
from 0 to 11 along the two radii. Upon these arcs are drawn two curves for the midday 
altitude of the sun at the latitudes of 27° and 32°, accompanied by the labels khatt nisf 
al-nahar bi-ard 27 ° and khatt nisf al-nahdr bi-ard 32. 

In the lower half, immediately below the horizontal diameter are the shadow 
squares, on the left for a base of 12 and on the right for a base of 7. The vertical and 
horizontal scales are divided, accordingly into 12 or 7 parts and numbered. Inside the 
squares, in the corner between the vertical and horizontal scales on the left is the label 
zill sullam asdbif and on the right zill sullam aqddm. Outside the squares are the 
following labels along the four scales: 

Vertical scale on the left: zill asdbi c ma c kus 
Horizontal scale on the left: zill asabf mustawT 
Horizontal scale on the right: zill aqddm mustawT 
Vertical scale on the right: zill aqddm ma c kus 

Inside the shadow squares are two semi-circular rows in which the names of the 
12 signs of the zodiac and those of the 28 lunar mansions are inscribed. In the space 
between these semi-circular scales and the horizontal diameter is the maker’s 
inscription, written upside down (see below). 

Alidade 

The straight-bar alidade has ornate ends and an ornate centre-piece. The right hand 
side is divided in units matching the divisions in the upper left quadrant and numbered 
in 6s from 6 to 60. It also carries a scale for sundials. The left hand side is marked with 
arcs to match the declination arcs in the upper right quadrant along with the serial 
numbers of the pair of zodiac signs. The pin is original, but the wedge, made out of a 
bent piece of metal, is a replacement. 
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Inscription 

'amal diya’ al-din muhammad ibn qa’im muhammad ibn mulla c lsd 
ibn mulla allahdad asturlabi humdyum lahuri 
fl sanah 1047 hijri 

‘The work of Diya’ al-Dln Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Mulla Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, in the year 1047 Hijri.’ 

Provenance 

Ali Kuli Khan; Adler purchase before 1945. 

Bibliography 

Pingree 2009, no. 15, pp. 64-68. 
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A060 ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1056 AH (AD 1646-47) 
Diameter 193 mm 

PLU, ex-Paris, Collection Nicolas Landau 
CCA 2600; Repertoire 2 

Components 

Body, rete for 47 stars, 6 plates 
Back 

Upper left quadrant carries a graph of sines; upper right quadrant has declination 
arcs with two sigmoid curves showing the midday altitude of the sun at the latitudes 21° 
and 32°. 

Inscription 

As recorded in the Repertoire: 

ayn saifat diya’ al-din muhammad 
ibn qd’im muhammad ibn c Tsd ibn allahdad 
asturldbl humdyum lahuri 
ft sanah 1054 hijrl gh-n-w 

‘This is the work of Diya’ al-Dln Muhammad, son of Qa’im Muhammad, 
son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, in the year 1054 Hijrl, [in Abjad notation] 1000+50+4.’ 

Provenance 

Ex-collection Nicolas Landau, Paris 
Ex-Collection H. P. Locker, Wurzburg 

Bibliography 

Catalogue Sotheby’s, 27 March 72, lot 79. 
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A061 ® ASTROLABE BY DIYA AL-DlN MUHAMMAD 1057 AH (AD 1647-48) 361 
Diameter 121 mm 

Chicago, Adler Planetarium & Astronomy Museum (#A-70) 

CCA 1095; Repertoire 3 



Figure A061.1 - Front of the astrolabe (accession no. A-70) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


361 


Entry based on Pingree 2009, No. 16, pp. 69-72; the star list has been rearranged according to 
increasing right ascension. 
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The kursT, though of simple fretwork, is a great improvement on the previous 
astrolabe of 1637, with elegant profiles and exaggerated trifoliate finial. The rete shows, 
for the first time, a floral tracery joining the star pointers. In the inscription, all the three 
ancestors are given the title mulla (learned). 

Components 

Body with kursT (d. 121, h. 170, t. 9), shackle and ring, rete for 33 stars, 4 plates, 
alidade and pin; the wedge is missing. 

Front 

The ring is large, the shackle probably of trefoil shape and the kursT elegant with 
profiles made up of ogees at the base and at the top with a lobe in between and with a 
trifoliate finial. The fretwork is simple but pleasing with the motif of a triangle in the 
middle below which the empty space is also of triangular shape. 

The scale on the limb divided in 1° and 5°, and numbered from 5 to 360. 


Rete 

The two rings of Capricorn and ecliptic are held together by the equinoctial bar 
which has counter changes at its two intersections with the ecliptic ring. There is a large 
handle a little to the right of the north point. Its large spherical head matches with that 
of the pin. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided into 5 units of 6° each; the division lines are dotted. The 
units are numbered 6, 12, 18, 24, 30 separately in each sign. 

The star pointers are joined by a symmetric floral tracery with the dominant motif 
of a three-petalled tulip in the middle of the ecliptic ring; the same motif is repeated 
right below under the ecliptic ring. On the either side of the meridian line, slender tulips 
with their two flared petals are placed almost symmetrically. 

Table A061-1 Stars on the Rete 

Star Name Identification 


1 Dhanab al-Qaytus al- 
Janubi 


(3 Ceti 



708 


Diya’ al-Din Muhammad 



Star Name 

Identification 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

Y Ceti 

5 

Sadr al-Qaytus 

k Ceti 

6 

Tali Masdfat al-Nahr 

Y Eridani 

7 

c Ayn al-Thawr 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

10 

Yadal-Jawzd’ al-Yusrd 

Y Orionis 

11 

Rijl al-Jawzd’ al-Yumnd 

k Orionis 

12 

Shfrd ShdmT 

a Canis Minoris 

13 

[Fa]rd al-Shuja c 

a Hydrae 

14 

Zahr al-Dubb al-A c zam 

a Ursae Majoris 

15 

Qb c idat al-Bdtiya 

a Crateris 

16 

Al-Andq 

£ Ursae Majoris 

17 

Janah al-Ghurab 

Y Corvi 

18 

Al-A c zal 

a Virginis 

19 

Ramih 

a Bootis 

20 

Kiffa Janubi 

a Librae 

21 

c Unuq al-Hayyah 

a Serpentis 

22 

Rds al-Jdthi 

a Herculis 

23 

c Ayn al-Tinnm 

a Draconis 

24 

Yad al-Hawwb 

5 Ophiuchi 

25 

Wdqi c 

a Lyrae 
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Star Name 

Identification 

26 

Nasr Fair 

a Aquilae 

27 

Dhanab al-Dulfin 

8 Delphini 

28 

Fam al-Faras (?) 

8 Pegasi 

29 

Dhanab al-Jadi 

5 Capricorni 

30 

Sdq Sdkib al-Md’ JanubT 

5 Aquarii 

31 

Dhanab al-Qaytus al- 
ShamalT 

i Ceti 

32 

Al-Faras 

(3 Pegasi 

33 

Kaff al-Khadlb 

(3 Cassioperiae 


Plates 

There are four plates, but the first two bear identical calibrations! 
Table A061-2 Plates 



<P 

Longest day 

la 

27° 

13;43 hours 

lb 

32° 

14; 8 hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

36° 

14;32 hours 

3b 

40° 

14;58 hours 

4a 

Plate of ecliptic coordinates 


4b 

Plate of horizons 
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On plates 1-3, altitude circles are drawn for every 3°, each fifth line dotted; 
azimuth arcs are drawn for every 15° below the horizon and plain lines for seasonal 
hours and dotted lines for equal hours counted from the western horizon. 

On the plate of ecliptic coordinates, arcs of the celestial longitudes are drawn for 
every 10° and labelled as 10, 20, 30, separately for each zodiac sign. The circles of 
celestial latitudes are drawn for every 6° and numbered from the ecliptic northwards up 
to the zenith and southwards up to the Tropic of Capricorn. The names of the signs are 
written along the ecliptic circle, some inside the circle and others outside the circle. Just 
above the north point is the label safihat mizcin al-ankabut. 

On the plate of horizons, half horizons are drawn for the following latitudes: 


4 

12 

20 .. 

.. 60 

6 

14 

22 .. 

.. 62 

8 

16 

24 .. 

.. 64 

10 

18 

26 .. 

.. 66 


Declination scales are engraved along the vertical and horizontal diameters and 
labelled as 6, 12, 18, 23;30, where 23;30 indicates the maximum obliquity. There is no 
label on this side of the plate. 

Geographical Gazetteer 

The gazetteer is engraved in two circles, each separated by a blank circle, with the 
place names, longitudes and latitudes for 58 localities beginning with the holy city of 
Mecca. 

Table A061-3 Geographical Gazetteer 

Place Name L 
asma’al- al-tiil 

buldan 

Outer Circle 

1 Makka 77; 10 

Mu c azzam 

2 Madlnat 75;20 

Musharrafa 


<P 

al-ard 

21;40 

25 ;0 
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Place Name 
asma’ al- 
buldan 

L 

al-tiil 

T 

al-ard 

3 

Mahadiyya 

Maghrib 

42;0 

32;30 

4 

Iskandariyya 

61 ;57 

30; 18 

5 

Misr 

63;20 

30;20 

6 

Amid 

73;40 

33;0 

7 

Maragha 

82;0 

36;20 

8 

Tabriz 

82;0 

38;0 

9 

Ardabll 

82;30 

38;0 

10 

Bulghar 

90;0 

49;30 

11 

Kufa 

79;30 

31;30 

12 

Mada’in 

72;0 

33;10 

13 

Baghdad 

80;30 

33;25 

14 

Basra 

84;0 

30;0 

15 

Isfahan 

85;0 

34;45 

16 

Sabzawar 

91;30 

36;5 

17 

Nlshabur 

92;30 

36;21 

18 

Tus 

94;30 

37;0 

19 

Harat 

94;33 

34;30 

20 

Balkh 

101;0 

36;41 

21 

Badakhshan 

104; 24 

37;10 

22 

Bukhara 

97;30 

39;50 

23 

Samarqand 

99;56 

39;37 

24 

Kashghar 

106;30 

44;0 

25 

Hurmuz 

92;0 

25 ;0 
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Place Name 
asma’ al- 
buldan 

L 

al-tiil 

al-ard 

26 

Ahmadabad 

108;40 

23:15 

27 

Ujjayn 

112;0 

22;30 

28 

Amarkut 

105;0 

25 ;0 

29 

Kabul 

104;40 

34;30 

30 

Mlwat 

117:10 

34;50 

31 

Bara wan 362 

117;59 

27;32 

32 

HansI 

102;25 

29:15 

33 

Tanlsar 

112;33 

30:10 

34 

Panlpatah 

113; 20 

28;52 

35 

Dihll 

113;35 

28;20 ! 


Inner Circle 



36 

Ajmlr 

111 ;5 

24;0 ! 

37 

Kawaliyar 

114;0 

26;29 

38 

Kashmir 

108;0 

35;0 

39 

Tubbat 

110;0 

40;0 

40 

Sarandlp 

130;0 

10;0 

41 

BanarasI 

117; 20 

26;50 

42 

Qannawj 

115;50 

26;50 

43 

Lahawar 

109;20 

31 ;50 

44 

Qandahar 

107;40 

33;0 

45 

Multan 

107;35 

29;40 


362 


Error for Bada’un. 
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Place Name 
asma’ al- 
buldan 

L 

al-tiil 

<P 

al-ard 


46 

Sanbhal 

115;0 

28;10 


47 

Kara 

117;6 

26; 16 


48 

Chanpanlr 

108;45 

22;30 


49 

Kambayat 

109; 10 

22;20 


50 

Jidda 

76;0 

21;0 


51 

Bljabur 

105;30 

17;20 


52 

Dawlatabad 

111 ;0 

20;30 


53 

Burhanpur 

109;0 

20;31 


54 

Jawnpur 

119;6 

26;36 


55 

Manikpur 

118; 10 

26;49 


56 

Awadh 

118;6 

27;22 


57 

Darband Jin 

178;40 

23;0 

Canton, China 

58 

Puruswar 

115;15 

31; 10 



Back 

The rim of the upper half bears the altitude scales which are divided in 1 ° and 5° 
and labelled as 5—90; 90—5. The rim of the lower half has the scale of cotangents. 

In the upper left quadrant are drawn 30 horizontal parallels, i.e., cosines for every 
2 of the 60 parts of the Radius, with every fifth line dotted. 

In the upper right quadrant are drawn five dotted declination arcs so that each of 
the six intermediary spaces represents a pair of zodiac signs. The latter are marked by 
their serial numbers (0 to 11) along the two radii. Upon these arcs of declination are 
plotted two graphs of the solar altitude at midday for the latitudes 27° and 32°, with the 
labels khatt nisf al-nahar c ard 27° and khatt nisf al-nahdr c ard 32°. 
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In the lower half are two shadow squares, on the left for 7 feet and on the right for 
12 digits with their scales divided accordingly in 7 or 12 parts. The labels are: 

Vertical scale on the left: zill aqdam rncfkus 
Horizontal scale on the left: zill aqdam mustawl 
Horizontal scale on the right: zill asdbi mustawT 
Vertical scale on the right: zill asdbf ma c kus 

Inside the shadow squares are two semi-circular rows in which are inscribed the 
names of the 12 zodiac signs and those of the 28 lunar mansions. 
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Figure A061.2 - Back of the astrolabe (accession no. A-70) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Alidade 

The alidade has plain ends and a plain centre piece. The rim is divided in 31 
divisions, each division halved and also subdivided into 5 units. The divisions are 
numbered in the most peculiar manner. On the left 40, 17, 17, 21, 40, 14, 10, 3, 43, 5, 9, 
20, 27, 40, 14; similar jumble of Abjad symbols on the right as well. The alidade is 
clearly a replacement, made by a person who did not understand its function. 

Inscription 

In the space between the horizontal diameter and the semi-circular rows is 
engraved the maker’s inscription: 

c amal diya’ al-din muhammad ibn mulld qd’im muhammad ibn mulld 
c Tsd ibn mulld allahdad asturldbi humdyum laliun 
sanah 1057 hijrl 

‘The work of Diya’ al-Dln Muhammad, son of Mulla Qa’im Muhammad, 
son of Mulla Tsa, son of Mulla Allahdad of Lahore, the astrolabe maker to 
[the Emperor] Humayun, [in] the year 1057 Hijrl.’ 

Provenance 

E. S. David 1940; purchased by Adler in 1940. 

Bibliography 

Pingree 2009, no. 16, pp. 69-72. 
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A062® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1059 AH (AD 1649-50) 
Diameter 185 mm 

Lucknow, Darul Uloom Nadwatul Ulama 
CCA 1126; Repertoire 7 


Figure A062.1 - Front of the Astrolabe (photo by S. R. Sarma) 
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This exquisitely crafted astrolabe is one of the masterpieces produced by Diya’ al- 

Dln. 

Components 


Body with kursi (d. 185, h. 261, t. 9), shackle and ring, rete (d. 161) for ca. 40 
stars, 5 plates (d. 161), alidade (165 x 13 x 3) with a sighting tube; the pin, nut, and 
washer are not original but added later. 



Figure A062.2 - The kursi of the Astrolabe (photo by Dr Owen Cornwall) 


Front 

The ring has a diamond cross-section; the shackle also has a diamond cross-section 
and a trifoliate shape. The outlines of the kursi (ogees rising from the body on either 
side, followed by a lobe and another ogee and a trifoliate finial) are generally the same 
as in many other astrolabes by Diya’ al-Din, but the fretwork here is the most intricate 
and the surface engravings are most impressive; there is no doubt that this one of the 
most beautiful kursTs fashioned by the hand of this astrolabe maker. The limb is divided 
in 1 ° and 5° and labelled from 5 to 360. 
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Figure A062.3 - The rete of the astrolabe (photo by S. R. Sarma) 

Rete 

The two rings of the Tropic of Capricorn and ecliptic are held together by the 
equinoctial as well as solstitial bars, both completely represented, and both with a 
counter-change at the centre. The spaces inside these circles are filled with an almost 
symmetrical pattern of vines making spirals and circles. From the vines arise a number 
of tulip flowers with flared petals, one or both tips of these petals forming named star 
pointers. However, the star names are engraved in such tiny characters that it is hardly 
possible to decipher the star names, although one could, of course, guess them from 
their positions. In the upper left quadrant, close to the apex, there is a break in one or 
two vines. 

The ecliptic circle is divided into the 12 zodiac signs and labelled with their names. 
Each sign is subdivided into units of 6° and these units are numbered 6, 12 ... 30. On 




720 


Diya’ al-Din Muhammad 


the sloping edge of the ecliptic circle, these units of 6° are further subdivided into units 
of 2°. 

There is a rectangular handle on the circumferential band a little to the right of the 
north point. 

Plates 


There are five plates with the following functions: 
Table A062-1 Plates 




Longest day 

la 

22° 

13;21 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

34° 

14;22 hours 

3b 

36° 

14;30 hours 

4a 

38° 

14;40 hours 

4b 

40° 

14;50 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On plates 1 to 4, altitude lines are drawn for every 2° with each fifth circle dotted; 
azimuth lines for every 6° below the horizon with each fifth dotted and extended above 
the horizon. Seasonal hours are indicated by plain lines. Dotted lines for equal hours are 
drawn from the western horizon on all plates except la where they are drawn from both 
the western and eastern horizons. All the lines are numbered. 

On plate 5a, which carries a label designating it as safihat rmzan al-ankabut, the 
arcs of celestial longitudes are drawn for every 6° and every fifth (30°) which marks 
the boundary between two successive zodiac signs is dotted. Along the ecliptic circle 
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the names of the signs are engraved and also the numerical values of the subdivisions 
of the signs. The circles of the celestial latitudes are drawn for every 3°. 


Figure A062.4 - Plate of horizons (photo by Owen Cornwall) 

Plate 5b carries the plate of horizons with the label safiha cifdqi. Here are drawn 
four sets of half-horizons for every degree of latitude from 4° to 66;30°. These are 
distributed in the following manner: 


3 

7 

11 .. 

.. 55 

59 

63 

4 

8 

12 .. 

.. 56 

60 

64 

5 

9 

13 .. 

.. 57 

61 

65 

6 

10 

14 .. 

.. 58 

62 

66;30 


These horizons are numbered at both the ends. The horizons which lie inside the 
equator are labelled as afdq sharqT (eastern horizons) under each one of the four sets. 
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Along the vertical and horizontal diameters, declination scales are incorporated between 
the equator and the tropics. These are divided in 2° each and labelled in 6s as 6, 12, 18, 
23;30. The scales which are between the equator and the Tropic of Cancer, i.e., to the 
north of the equator, carry labels taqsim mayl kullT shamalT (degrees of the maximum 
declination north) and those situated between the equator and the Tropic of Capricorn, 
i.e., to the south of the equator have labels stating taqsim mayl kullT janubi (degrees of 
maximum declination south). 



Figure A062.5 - Geographical gazetteer, the upper section (photo by S. R. Sarma) 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in four circles, 
providing the names, longitudes and latitudes of 120 localities. The localities are 
arranged according to regions from Maghreb in the west up to Hind in east; but in Hind 
just two localities, Agra and Delhi, are mentioned! The data is inscribed in a zigzag 
manner and the spaces between the four circles are filled with the names of the regions. 
Thus the engraving is densely cluttered and quite difficult to read. 

Diya’ al-Din arranged the gazetteer according to regions in two other astrolabes 
both larger than this; A072 of 1067/1656 with a diameter of 312 mm carries a gazetteer 
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of 210 localities; the other astrolabe (A093), made some time after 1648 with a diameter 
of 526 mm accommodates a gazetteer of 259 localities. 

These gazetteers are based Ulugh Beg’s geographical tables. 363 But in these 
astrolabe gazetteers, the headings containing the names of the regions are not correctly 
engraved. In the table below, the headings will be reproduced as in the astrolabe; 
variations from Ulugh Beg’s tables will be noticed in footnotes. The identification or 
modern names of the localities listed here will be provided in the description of astrolabe 
A070. 

Table A062-2 Geographical Gazettee 



Place Name 

L 

<P 

First Circle 

IqlTmha Maghrib (the region of Maghreb) 


1 

Sus Aqsa 

15;32 

32;0 

2 

Fars Qasba Tanja 364 

18;0 

22;0 

3 

Tahart TJliya’ 

30;30 

19;0 

4 

Tahart Suflis 

36;0 

31;30 

5 

Siljasa 

37;0 

31;30 

6 

Qlzan 

48?;0 

31 ;40 

7 

Mahadiyya 

Maghrib 

42;0 

32;30 

8 Tarabulus 

Andalus (Andalusia) 

45 ;0 

32;0 

9 

Qurtaba dar al- 
Mulk Andalus 

38;26 

35;0 


363 


364 


Cf. Sedillot 1853, pp. 257-271. 

The correct name is ‘Fas’ (modem Fez); Ulugh Beg gives the latitude as 32;0° which is the correct 
value. 
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Place Name 

L 


10 

Bajja az Barbar 365 

65;0 

14;0 

Sudan (Sudan) 



11 

Jarmi Dar al-Mulk 

65;0 

9;30 


Habasha 



12 

Darqala 

53;60 

14;30 

Misr ( 

Eqypt) 



13 

Qus az Qasba Misr 

61;30 

24;30 

14 

Iskandariyya 

61;54 

30; 18 

15 

Misr 

63;20 

30;20 

16 

Dumyat 

63;30 

31 ;25 

Yaman (Yemen) 



17 

Qulzum az Kanar 

64;0 

29;30 


Darya 366 



18 

c Adan 

76;0 

11 ;0 

19 

San c a’ Dar al-Mulk 

77;0 

14;30 


Yaman 



c Uman (Oman) 



20 

Zabid 

74;20 

14;10 

21 

Saja Qasba TJman 

84;0 

14;20 

i 

Hijdz (Hejaz) 



22 

Madinat Rasul 

74;20 

25 ;0 


c Alayhi al-Salam 



23 

Makka Mubarak 

77; 10 

21;40 


It is wrongly included in Andalus; it should be placed in the next region of Sudan. 
Qulzum (modem Suez) should be placed in Egypt above. 
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Place Name 

L 


24 Ta’if 

Bahrayn (Bahrain) 

77;30 

21;20 

25 

c Ayama 367 

82;30 

23;0 

26 

Hajar Bahrayn 

83;0 

25;35 

27 

Hasa Bahrayn 

83;30 

24;0 

28 

Qatlfa c ArIn 

74;0 

25;0 

IqlTtnh 

id Sham (the region of Syria) 


29 

Bayt al-Maqdis az 
Filistln 

66;30 

31;50 

30 

Asqalan az Filistln 

66;30 

32;25 

31 

Ramla az Filistln 

66;50 

32;10 

32 

Qaysariyya 

66;30 

32;30 

33 

Tibariyya 

68;0 

32;0 

34 

Sawar 

68;30 

32;40 

35 

Say da 

68;35 

32;40 

36 

Tarabulus 

69;40 

34;0 

37 

Dimashq 

70;0 

33; 15 

38 

Ba c albak 

70; 15 

33; 15 

39 

Halab 

72;10 

35;50 

40 

Tartus 

68;40 

36;42 

Thugh 

Ur Rum (the border lands of the Byzantines) 


41 

Rumiya Kabn 

85;27 

41 ;50 

42 

c Ammuriyya 

64;0 

43;45 


367 


This place belongs to Hejaz above. 
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Place Name 

L 

T 

43 

Arz al-Rum 

72;0 

39;40 

44 

Arzinkan 

76;0 

38;0 

45 

Slwas 

71;40 

39;0 

46 

Sumaysat 

72;35 

40;0 

47 

Qallqala 

73;25 

39;0 


Second Circle 



Jazira 

(the region of ancient Mesopotamia) 


48 

Raqqa 

73; 15 

36;0 

49 

Ras al- c Ayn 

74;0 

36;50 

50 

Mardln 

74;0 

37; 15 

51 

c Ana 

76;30 

34;0 

52 

Mawsil 

77;0 

34;30 

Armin 

(Armenia) 



53 

Arbll 368 

72;20 

35;0 

54 

Takrlt 

78;20 

34;30 

55 

Amid 

73;40 

38;0 

Adarabyjan (Azerbaijan) 


56 

Maragha 

82;0 

37;20 

57 

Tabriz 

82;0 

38;0 

58 

Ardabll 

82;30 

38;0 

Iran (Iran) 



59 

Muqan 

83;0 

38;0 


368 


It should be included in the group above. 
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Place Name 

L 


60 

Barda c a 

83;0 

38;0 

Khark 

h (western shore of the Tigris river?) 369 


61 

Shamakhi Qasba 

84;30 

40;50 


Shirwan 



62 

Bab al-Abwab 

85;0 

43;0 

Alan 




63 

Alan 

83;0 

44;0 

Rus 




64 

Kusana Madlnat 

87;0 

43;0 


Rus 



65 

Samarra’ 

79;0 

34;0 

Bulght 

dr 



66 

Bulghar 

90;0 

49;30 

67 

Saqsln 

86;30 

43;0 

c Ardqc 

lyn (the two Iraqs) 370 



68 

Kufa 

79;30 

31;30 

69 

Mada’in 

72;0 

33;10 

70 

Baghdad 

80;0 

33;25 

71 

Wasit 

81;30 

32;20 

72 

Basra 

84;0 

30;0 

Khuz.i. 

stan (a region in Iran) 


73 

Arjan 

86;30 

29;32 


Ulugh Beg has the heading Armenia once more here, in which are included Balkuya, Shamakhi 
and Bab al-Abwab. 


370 


Ulugh Beg has just c Iraq here. 
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Place Name 

L 

T 

74 

Shabur 

86; 15 

30; 10,0 ! 

Fars ( 

a province of Iran) 



75 

Kazirun 

87;0 

29; 15 

76 

Flruzabad 

87; 15 

28;10 

77 

Shiraz 

88;30 

29;36 

c Iraq 




78 

Yazd 

89;0 

32;0 

79 

Shahrazur 

82;4 

32;30 

80 

Qirmasln 

43;0 

34;30 

81 

Nahawand 

83; 15 

34;20 

82 

Hamadan 

83;0 

35;10 


Third Circle 



i 

IqlTmha tatimma c Iraq (continuation of the regions of Iraq) 

83 

Karkh 

84;45 

34;0 

84 

Sawa 

85;0 

35;0 

85 

Qazwln 

85;0 

36;0 

86 

Isfahan 

86;40 

32;25 

87 

Kashan 

86;0 

34;0 

Dilman 



88 

Qumm 

85;40 

34;45 

89 

Rayy 

86;20 

35;0 

Kllan 

(Gilan, a province of Iran) 


90 

Taliqan 

85;45 

36;10 

91 

Husum az Jllan 

85;10 

37;0 
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Place Name 

L 


Tabaristan (or Tapuria, southern coastal region of the Caspian Sea) 

92 

Amul Qasba 

88;20 

36; 15 


Tabaristan 



93 

Astarabad 

89;35 

36;50 

Qumis 

:h (a region in Iran) 



94 

Damghan 

88;55 

36;20 

95 

Bistam 

89;30 

36;10 

i 

Khurasan (Khorasan, a region in Iran) 


96 

Sabzawar 

91;30 

36;0 

97 

Nlshabur 

92;30 

36;21 

98 

Tus 

92;30 

32;0 

99 

Tabas KllakI 

92;0 

33;0 

100 

Tun 

92;30 

34;30 

101 

Harat 

94;20 

34;32 

102 

Sarakhs 

94;30 

37;0 

103 

Marw al-Rud 

97;0 

36;30 

104 

Fariyab 

99;0 

36;45 

105 

Balkh 

101;0 

36;41 


Fourth Circle 



Iqlimha Mawra al-Nahr (the region of Transoxonia) 

106 

Bukhara 

90;30 

39;50 

107 

Samarqand 

99;16 

39;32 

108 

Khujand 

100;35 

41 ;55 

109 

Kashghar 

106;30 

44;0 


Kirman (a province of Iran) 
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Place Name 

L 


110 

Hurmuz 

92;0 

25 ;0 

111 

Narmashlr 

94;20 

29;0 

Zabalistan (a region in Afghanistan) 


112 

Ghazna Qasba 

104; 20 

33;35 


Zabalistan 



113 

Banjahlr Kabulistan 

104;40 

35;0 

Makrc 

in 



114 

Klj az Makran 

99;0 

28;0 

115 

Jalq az Makran 

99;0 

30;0 

Sind 




116 

Mansura Qasba 

105;0 

overwritten 


Sind 


illegible 

117 

Qandahar 

107;40 

33;0 

118 

Lahawar 

109;20 

31;50 

Hind 




119 

Akra 

114;0 

27;0 

120 

Dihll 

113;35 

28;39 


Back 

The rim of the two upper quadrants carries altitude scales which are divided in 1 ° 
and 5° and labelled as 5—90; 90—5. 

In the upper left is a sexagesimal trigonometric quadrant, with 60 horizontal 
parallels with every fifth highlighted with dots. These are numbered in 5s along the 
vertical radius. 

In the upper right is a solar quadrant with 30 declination arcs, one for each 10° of 
solar longitude. The names of the corresponding zodiac signs and the numerical values 
of their subdivisions are inscribed along the two radii. Upon these arcs are plotted two 
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graphs displaying the meridian altitude of the sun throughout the year at the latitudes 
27° and 32°, with the labels khatt nisf al-nahdr bi-ard 27 and khatt nisf al-nahdr bi- 
c ard 32 respectively. 

In the lower half, just below the horizontal diameter are drawn two shadow 
squares, on the left for a base of 12 and on the right for a base of 7. The vertical and 
horizontal scales are divided and numbered accordingly and are endowed with the 
following scales; vertical scale on the left: zill sullam asdbi' mcfkus (scale of the reverse 
shadows in digits); horizontal scale on the left: zill sullam asdbi' mustawT (scale of the 
direct shadows in digits); horizontal scale on the right: zill sullam aqdam mustawT (scale 
of the direct shadows in feet); and vertical scale on the right: zill sullam aqdam ma c kus 
(scale of the reverse shadows in feet). 
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Inside the shadow squares, there are two rectangular tables. The table on the left 
carries the heading jcidwcil fadl cil-dawr (table of excess revolution). This is the time 
measured in degrees of daily rotation (360° = 24h) by which the solar year exceeds 365 
days. The table shows the multiples of the excess in minutes and seconds. The serial 
numbers in the first and the third columns are represented by the standard Arabic / 
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Persian numerals, while the differences in the second and third columns are expressed 
in the Abjad notation. 

Table A062-3 Excess of Revolution 


1 

87 33 

10 

155 31 

2 

175 6 

20 

61 2 

3 

262 39 

30 

106 33 

4 

350 12 

40 

262 10 

5 

77 45 

50 

57 35 

6 

164 19 

60 

213 6 

7 

252 52 

70 

08 37 

8 

340 25 

80 

164 8 

9 

67 58 

90 

319 39 


The table on the right has the title jadwal arbdb muthallathat laylT wa nahdrT (table 
of the regents of the triplicities, nocturnal and diurnal). There are four sub-tables 
arranged according to the four elements fire, earth, air and water. 

Here the regents of the day and the regents of the night are in the same column; 
the first two rows show the sign and the day regent, while the next two rows mention 
the sign and the night regent. Thus Aries has the sun as the regent in the daytime and 
Jupiter as the regent at night. 

Table A062-4 Triplicities and Regents 


nan (fiery) 


tarabi (earthy) 

Aries 

Taurus 

Gemini 


Cancer 

Leo 

Virgo 

Sun 

Jupiter 

Saturn 


Venus 

Moon 

Mars 

Aries 

Leo 

Sagittarius 


Taurus 

Virgo 

Capricorn 

Jupiter 

Sun 

Saturn 


Moon 

Venus 

Mars 


hawa ’i (airy) 


main (watery) 

Libra 

Scorpio 

Sagittarius 


Capricorn 

Aquarius 

Pisces 

Saturn 

Mercury 

Jupiter 


Venus 

Mercury 

Moon 
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Gemini 

Libra 

Aquarius 

Cancer 

Scorpio 

Pisces 

Mercury 

Saturn 

Jupiter 

Mars 

Venus 

Moon 


The shadow squares are enclosed in a series of 8 concentric semi-circular scales. 
The two outermost scales on the rim are the cotangent scales and their subdivisions. The 
scale on the left is in digits; the unequal divisions here are numbered clockwise from 
the vertical diameter as 1, 2, 3, ...18, 24, 30, ... 60, followed by the label zill asdbi c 
mabsut. The scale on the right is in feet; the unequal divisions here are numbered anti¬ 
clockwise from the vertical diameter as 1, 2, 3, ... 12, 18, 24, ...60, followed by the 
label zill aqdam mabsut. 

The two semi-circular rows which follow contain the names of the 12 zodiac signs 
and the names of the 28 lunar mansions, showing their interrelationship. 

The next two rows display the limits of the signs (hiidud) while the last two rows 
exhibit the decans ( wujuh ) and their regents. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The upper register on the 
right hand side carries a scale numbered in 6s from the centre to the tip as 6, 12, 18 ... 
60. This scale matches with the divisions of the vertical radius of the upper left quadrant, 
but unusually, the alidade is not graduated in single units. 

The lower register on the right has unequal divisions numbered from 1 to 6 from 
the sighting plate onwards and again numbered from 7 to 12 in the reverse direction. 
When the alidade is used as a sundial with the sighting plate on the right as the gnomon, 
the shadow thrown by the sighting plate across the length of the alidade is measured on 
this scale in seasonal hours. 

The right arm of the alidade is engraved with declination arcs together with the 
names of the six pairs of signs as in the upper right quadrant. 
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The sighting plates are equipped with two holes each. A sighting tube passes 
through the larger holes. It is difficult to say whether the tube was original or added 
later. At present the tube is slightly bent. 371 
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Figure A062.7 - Astrolabe maker’s signature and date (detail of Figure A048.4) 


Inscription 

Immediately below the horizontal diameter is the astrolabe maker’s signature, 
where the year of manufacture is given in common Arabic/Persian numerals as well as 
in the Abjad notation: 

C amcil diyci’ al-din muhammad ibn qa’im muhammad 
ibn mulla c Tsd ibn shaykh allalidad 
asturlabi humdyum lahun 
ft sanah 1059 hijrt gh-n-t 

‘The work of Diya’ al-DTn Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, in the year 1059 Hijrl, [in Abjad 1000+50+9] 1059.’ 


Bibliography 
Nadvi 1935. 


371 


There are some of astrolabes by Diya’ al-Din where it is difficult to decide whether the sighting 
tube is original. However, the sighting tube is original in Diya al-Dln’s east-west astrolabe (A090). 
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A063 ASTROLABE BY DIYA AL-DlN MUHAMMAD, 1059 AH (AD 1649-50) 
Diameter 190 mm 

PLU: ex-London, Sotheby’s (Catalogue 14 April 2010, lot 119) 



Figure A063.1 - Front of the astrolabe (© Sotheby’s) 
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This highly ornate astrolabe by Diya’ al-Din was not noticed previously until it 
came up for auction at Sotheby’s of London in 2010. 

Components 

Body with kursi (d. 190, h. 285), shackle and ring, rete, 5 plates, alidade, pin and 
horse. 

Front 

The trifoliate shackle has bases shaped like tear drops. The kursi is very 
elaborately reticulated and engraved. The profiles consist of an ogee rising from the 
limb, followed by a lobe and another ogee, topped by trifoliate finial. The horizontal 
petals of the trefoil stretch out and curve into sharp points. The same motif is repeated 
below in the middle of the kursi and also in the rete at its north point. The surface on 
both sides of the kursi is filled with very ornate engravings. 

The limb is divided in 1° and 5° and labelled from 5 to 360. 


Rete 

The two rings of the Tropic of Capricorn and ecliptic are held together by the 
equinoctial bar which has counter changes at its intersection with the ecliptic. The 
spaces between the two rings are filled with an intricate and symmetrical floral design 
of tulips with flared petals on long curved stems. A part of the tracery below the ecliptic 
ring is broken off and the Capricorn ring is slightly distorted on the lower left. The star 
names are inscribed in very small letters and cannot be deciphered. 

Plates 

There are five plates to serve latitudes 22° and 25°; 27° and 28°; 32° and 36°; 0° 
+ 90° and ?; plate of ecliptic coordinates and plate of horizons. On the first three plates, 
altitude circles are drawn for each 2° and azimuth circles for each 6°. 

Geographical Gazetteer 

The gazetteer carries the names, longitudes and latitudes of 108 localities in 


Greater Iran and India. 
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Figure A063.2 - Back of the astrolabe (© Sotheby’s) 


Back 

The rim of the two upper quadrants bears altitude scales which are divided in 1 ° 
and 5° and labelled as 5—90; 90—5. The rim on the lower half carries cotangent scales. 

In the upper left is a sexagesimal trigonometric quadrant with 60 horizontal and 
60 vertical parallels, with each fifth highlighted with dots. The horizontal lines are 
numbered in 5s along the vertical radius. In the upper right is a solar quadrant with 30 
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declination arcs, one for each 6° solar longitude. The names of the corresponding zodiac 
signs are inscribed along the two radii, together with their subdivisions. Upon these are 
superimposed two sigmoid curves displaying the meridian altitude of the sun throughout 
the year at the latitudes of 27° (Agra) and 32° (Lahore). These carry the labels khatt nisf 
al-nahar bi-ard 27 (line of midday at latitude 27°) and khatt nisf al-nahdr bi-ard 32 
(line of midday at latitude 32°) respectively. 

In the lower half, just below the horizontal diameter are drawn two shadow 
squares, on the left for a base of 7 and on the right for a base of 12. The vertical and 
horizontal scales are divided and numbered accordingly, and accompanied by the 
following labels: vertical scale on the left: zill sullam aqdcim mcfkus (the scale of reverse 
shadows in feet); horizontal scale on the left: zill sullam aqdam mustawT (the scale of 
direct shadows in feet); zill sullam asabf mustawT (the scale of direct shadows in digits); 
and zill sullam asabf mafkus (the scale of reverse shadows in digits). 

Inside the shadow squares, there are two rectangular tables. On the left a table with 
the heading jadwalfadl al-dawr (table of excess of revolution) showing the multiples of 
the difference (in minutes and seconds) between the approximately correct length of the 
tropical year and 365 days. On the right is a table displaying the triplicities and their 
diurnal and nocturnal regents, in four sub-tables, each devoted to an element: nan 
(fiery), tarabi (earthy), hawd’T (airy) and mb hi (watery). Probably there is a heading 
jadwal arbdb muthallathdt laylT wa naharx (table of the nocturnal and diurnal regents of 
the triplicities), but it is obscured by the alidade in the available photo. 372 

The shadow squares are enclosed in a series of 8 concentric semi-circular scales; 
counting from the outside, these represent the following: 

1-2: cotangent scales and their subdivisions 

3-4: zodiac signs and lunar mansions, showing their interrelationship 

5-6: table of the limits ( liudud ) of the signs 

7-8: table of the decans ( wujuh ) and their regents. 


372 


The catalogue mentions only the table on the left and not the one on the right. 
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Alidade 

The alidade has ornate ends and an ornate centre-piece. The right hand side carries 
a sexagesimal scale, numbered in 5s from 5 to 60 from the centre to the end to match 
the divisions on the upper left quadrant. The left hand side bears a zodiac scale with the 
names of pairs of signs in each division to match the solar quadrant in the upper right. 

Inscription 

Below the shadow squares is the maker’s inscription with the following purport: 
‘Made by Diya’ al-Din, son of Qa’im Muhammad, son of Mulla Tsa, son of 
Allahdad of Lahore, the astrolabe maker to [the Emperor] Humayun, in the 
year 1059 Hijrl.’ 

The year translates to ad 1649-50. 

Bibliography 

Sotheby’s, London, auction catalogue, 14 April 2010, lot 119, pp. 82-83. 
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A064 ASTROLABE BY DIYA AL-DlN MUHAMMAD, 1060 AH (AD 1650-51) 373 


Diameter 314 mm 


PLU; ex-New York, The Brooklyn Museum (# X638.2) 


CCA 3555; Repertoire 8 



Figure A064.1 - Front of the astrolabe (Image courtesy of the Brooklyn Museum; object reported as 
stolen to The Art Loss Register, Inc. 1999, former collection of the Brooklyn Museum x638.2.) 


373 


Entry based on Savage-Smith 1992a. 
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This astrolabe was published for the first time by Emilie Savage-Smith in her 
comprehensive study of the ‘Celestial Mapping’ with a detailed listing of the stars on 
the rete, a valuable diagram of the rete and photos of the rete, gazetteer, back and the 
plate for latitude 29. Upon my request, the Brooklyn Museum kindly sent me a clear 
photo of the front and photocopies of the plates for latitudes 22°, 25°, 27° and 31;50°, 
but expressed their inability to provide photos of the gazetteer and the back. In the 
absence of good photos of these, the gazetteer and especially the back cannot be 
described completely. Now the Museum informs me that the astrolabe was stolen in 
1999. 

Components 

Body with kursT (d. 314), shackle and ring, rete for 53 stars, 4 plates. Alidade, pin 
and horse are missing. 

Front 

Plain ring, shackle of trifoliate shape but with plain circular bases; very finely 
pierced kursT with profiles made up of ogees and lobes and a trifoliate finial. The limb 
is divided in 1° and 5° and labelled from 5 to 360. 

Rete 

The two circles of Capricorn and ecliptic are held together by the equinoctial bar 
with counter changes at its two intersections with the ecliptic. The space inside these 
two circles is filled with an elaborate floral tracery connecting the 53 star pointers. The 
ecliptic circle is divided into the 12 signs of the zodiac and labelled with their names; 
each sign is divided into groups of 5° and labelled as 5, 10, 15, 20, 25, 30; this is quite 
unusual, the general practice being to divide the signs into groups of 6°. The sloped 
edge is divided into 1°. The names of the 53 stars engraved on the star pointers were 
deciphered and identified by Emilie Savage-Smith. These are reproduced here with 
slight modifications. 
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Table A064-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus al- 
JanubT 

(3 Ceti 

2 

Batn al-Hiit 

(3 Andromedae 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr al-Qaytus 

k Ceti 

5 

Rds al-Ghul 

(3 Persei 

6 

Mirfdq al-Thurayyd 

a Persei 

7 

Masdfat al-Nahr 

Y Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawzd’ al-Yusrd 

|3 Orionis 

11 

Yad al-Jawzd’ al-Yusrd 

Y Orionis 

12 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

13 

Rijl al-Jawzd’ al-Yumnd 

k Orionis 

14 

Shfrd Yamd.nl 

a Canis Majoris 

15 

Rds al-Taw’am al- 
Muqaddam 

a Geminorum 

16 

Shfrd Shdml 

a Canis Minoris 

17 

Tarfat al-Safina 

p Puppis 

18 

Ma c laf 

M44 Cancri 

19 

Fard al-Shujdf 

a Hydrae 

20 

Qalb al-Asad 

a Leonis 

21 

Zahr al-Dubb al-Akbar 

a Ursae Majoris 

22 

Qa’idat al-Bdtiya 

a Crateris 
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Star Name 

Identification 

23 

Zahr al-Asad 

6 Leonis 

24 

Sarfa 

(3 Leonis 

25 

Anwar al-Farqadayn 

(3 Ursae Minoris 

26 

c Andq 

t, Ursae Majoris 

27 

Jandh al-Ghurdb 

y Corvi 

28 

Simdk A c zal 

a Virginis 

29 

Simdk al-Rdmih 

a Bootis 

30 

Kiffa JanubT 

a 12 Librae 

31 

Kiffa ShamdlT 

(3 Librae 

32 

Nayyir al-Fakkah 

a Coronae Borealis 

33 

c Unuq al-Hayyah 

a Serpentis 

34 

Qalb al-Aqrab 

a Scorpii 

35 

Rijl al-Hawwd al-YammT 
al-Muqaddam 

p Ophiuchi 

36 

Rds al-Jdthi 

a Herculis 

37 

Rds al-Hawwd 

a Ophiuchi 

38 

c Ayn al-Tinnm 

Y Draconis 

39 

Yad al-Hawwd al-Yumnd 
al-Muqaddam 

5 Ophiuchi 

40 

Nasr Wdqi c 

a Lyrae 

41 

c Isdbat al-Rdmi 

p Sagittarii 

42 

Minqdr al-Dajdjah 

|3 Cygni 

43 

Nasr al-Td’ir 

a Aquilae 

44 

Qarn al-Jadi al-Thdm 

a Capricorni 

45 

Dhanab al-Dulfin 

8 Delphini 
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Star Name 

Identification 

46 

Dhanab al-Dajdjah 

a Cygni 

47 

Fam al-Faras 

8 Pegasi 

48 

Dhanab al-Jadi 

5 Capricorni 

49 

Mankib Sdkib al-Md’ 

a Aquarii 

50 

Sdq Sdkib al-Md’ JanubT 

5 Aquarii 

51 

Dhanab al-Qaytus Shamdll 

i Ceti 

52 

Mankib al-Faras 

(3 Pegasi 

53 

Kaff al-KhadTb 

(3 Cassiopeiae 


Plates 

There are four plates. The Brooklyn Museum kindly sent me photocopies of the 
four plate faces; Savage-Smith published a fifth plate face. The plate of horizons with 
the label safihci dfdql can be seen below the rete in the photo of the front sent by the 
Brooklyn Museum. No information is available about the remaining two plate faces; 
one of these could be the plate of ecliptic coordinates. It is also not known how these six 
plates are interrelated. 

Table A064-2 Plates 



<P 

Longest Day 
hours 

ghatis 

correct value 
in ghatis 

1 

22° 

13;21 hours 

33 karhd 

33^17,30 

2 

25° 

13;35 hours 

33 (!) karTha 

33;56,15 

3 

27° 

13;43 hours 

— 


4 

31;50° 

14;7 hours 

— 


5 

29 

13;52 hours 

34 karhd 

34;40 

6 

Plate of horizons 
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<P 

Longest Day ghatis 

correct value 



hours 

in ghatTs 

7 

? 



8 

? 




On the plates calibrated for a particular latitude, altitude circles are drawn for 
every 1 °, with each fifth dotted. Azimuth arcs are drawn for every 6°, above and below 
the horizon on the plates for 22° and 29°, and only below the horizon on the remaining 
plates. Each fifth azimuth arc is dotted. 

Plain lines for seasonal hours are drawn. On the plates for 27° and 31;50°, lines 
for equal hours are drawn from the western and eastern horizons. On the plates for 22° 
and 25°, plain lines for equal hours as counted from the western horizon are drawn; in 
addition, dotted lines for ghatTs as counted from the western horizon are drawn. On these 
three plates, the duration of the longest day is also given in complete ghatTs (karhd or 
more correctly karihci), ignoring the fractions. 

Geographical Gazetteer 

The gazetteer is engraved in four circles providing, besides the usual place name, 
longitude and latitude, also the duration of the longest day ( al-sa c at ), for 260 localities. 
However, the duration ignores minutes and gives only the hours. The gazetteer does not 
commence exactly at the top, below the zero of the degree scale, but strangely 7° to the 
left, below 353°. The style of presentation and of calligraphy is totally different from 
the other astrolabes by Diya’ al-Din. 

Back 

The rim of the upper half contains altitude scales which are divided in 1° and 5° 
and labelled 5—90; 90—5. 

In the upper left is a trigonometric quadrant with 60 horizontal parallels, with 
every fifth dotted; these are numbered in 5s along the vertical radius. In the upper right 
is a solar quadrant with 60 equally spaced concentric declination arcs, with every fifth 
dotted; the names of the corresponding zodiac signs are written along the two radii. 
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Moreover, radial lines are also drawn for every 5°. Upon this grid are plotted three 
graphs of solar meridian altitude for the latitudes 27°, 29° and 32° with the usual labels. 

In the lower half are the shadow squares, on the left for a base of 7 feet and on the 
right for a base of 12. These enclose a large rectangular table of multiples of excess 
revolution with the heading jadwal fadl cil-dawr. Below this is a smaller table which 
cannot be identified. 

The shadow squares are encircled by 10 semi-circular rows. The first 8 rows 
contain, as in other large astrolabes by Diya’ al-Din, the cotangent scales, the names of 
the 28 lunar mansions and the names of the corresponding 12 zodiac signs, the limits of 
signs, the decans and their regents. 

These are followed by two more semi-circular rows which cannot be deciphered 
in the faint reproduction which is available. There seem to be two separate tables on the 
left and right. In the table on the left, one row carries the names of the signs from Libra 
to Pisces. 

Inscription (according to the Repertoire) 

Directly below the horizontal diameter is the astrolabe maker’s signature: 

’aural [aqall] al-ibad mulld diya’ al-din muhammad ibn mulld qd’im 
muhammad ibn hdfiz c isd ibn shaykh allahdad asturldbl humdyum sanah 
1060 . 

‘The work of [the weakest of] the servants [of God], Mulla Diya’ al-Dln, son 
of Mulla Qa’im Muhammad, son of Hafiz Tsa, son of Shaykh Allahdad, the 
astrolabe maker to [the Emperor] Humayun in the year 1060 [Hijrl].’ 

The inscription strangely omits aqall in the standard phrase of humility aqall al- 
c ibad. Diya’ al-Dln adds the attribute mulld to his name and as well as to his father’s, 
while the grandfather is styled hdfiz and the great-grandfather shaykh. The Hijrl year 
translates to ad 1650-51. 

Provenance 

The museum informs me, through their mail of 21 March 2016, that the astrolabe 
was stolen in 1999. 

Bibliography 
Savage-Smith 1992a. 



748 


A065 ASTROLABE BY DIVA’ AL-DIN MUHAMMAD, 1061 AH (AD 1650-51) 


Diameter 210 mm 

PLU, ex-London, Christie’s (catalogue 24 September 1992, lot 113) 



Figure A065.1 - Front and back of the astrolabe (© Christie’s, London) 

Components 

Body (d. 210) with kursi, ring and shackle, rete, 5 plates, alidade and pin. The 
alidade is a replacement; the wedge is missing. 

Front 

Plain ring, shackle with trifoliate form and trifoliate bases; the kursi is solid, with 
profiles made up of two ogees with a lobe in between, finial trifoliate. The catalogue 
says that there is a faint engraving on the surface of the kursi and also on the edge of the 
body. The limb is divided in 1 ° and 5° and labelled from 5 to 360. Inside the limb, there 
is a plug at the south point, which is rather unusual. 

Rete 

The Capricorn ring and the ecliptic ring are held together by the equinoctial bar 
which has counter changes at its two intersections with the ecliptic ring. The ecliptic 
ring is divided into the 12 zodiac signs and labelled with their names, each sign is 
subdivided into units of 6° each which are numbered separately in each sign from 6 to 
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30. The edge of the ecliptic ring appears to be calibrated for 1°. There are about 40 
named star pointers. 

Plates 

The catalogue says: ‘two original plates, two later replacements’. But the 
illustration on the facing page shows 5 plates, with the following particulars. 

1. Plate of horizons with four notches at the four cardinal points; four sets of half¬ 
horizons, but not declination scales, nor a label mentioning the name of the plate. 

2. Plate of ecliptic coordinates with latitude circles for every 2° and longitude circles 
for each 6°. Above the north point, there is the label safihat mizan al-ankabiit. 

3. Plate for latitude 32°. Altitude circles for every 2°, azimuth arcs below the horizon 
for every 6°, lines for seasonal hours and for equal hours from the western horizon. In 
the middle of the plate is engraved al-ard 32 and sa'al 14;8. 

4. Plate for latitude 23°. Altitude circles for every 3°, azimuth arcs above the horizon 
for each 9°, lines for seasonal hours and lines for equal hours drawn from the western 
horizon. In the middle of the plate is engraved, in much larger letters than in in the 
previous plate, c ard 23. The maximum duration of daylight cannot be read. 

5. Plate probably for latitude 36°; the circles as above. The latitude and the daylight 
hours are engraved, but cannot be read. 

Possibly the nos. 4 and 5 are replacements. Plates 2-5 have notches at the south 
point to fit into the plug placed at the south point in the limb. It is unusual that the plate 
of horizons and the plate of ecliptic coordinates are engraved on two separate plates. 

Geographical Gazetteer 

The catalogue says ‘inner face with qibla directions and localities,’ but the photo 
of the gazetteer on p. 39, shows clearly the argument as cismd al-buldan (place names), 
al-tul (longitude) and al-ard (latitude) for 108 localities. There are no qibla directions. 

Back 

The rim of the two upper quadrants carries altitude scales divided in 1 ° and 5° and 
labelled as 5—90; 90—5. In the upper left quadrant are 60 horizontal parallels, which 
are numbered in 5° along the vertical radius from 5 to 60. In the upper right quadrant 
are drawn 30 quarter circles, one for each 6° of solar longitude. The names of the 
corresponding zodiac signs are inscribed along the two radii, together with the 
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subdivisions of the signs. Two sigmoid graphs of the midday altitude of the sun 
throughout the year at latitudes 27° and 32° are drawn along with the usual labels. 374 

In the lower half are drawn shadow squares, on the left for a base of 12 and on the 
right for a base of 7. The scales are accompanied by the usual labels. 

Within the shadow squares there are two rectangular tables. The table on the left 
displays the triplicities and their diurnal regents while that on the right shows the 
triplicities and their nocturnal regents. 

The rim of the lower half carries the cotangent scales, on the left in digits and on 
the right in feet. These are followed by six semi-circular rows containing the names of 
the 12 signs, the names of the 28 lunar mansions, the limits of the signs, the decans and 
their regents. 

Inscription 

Immediately below the horizontal diameter is inscribed the astrolabe maker’s 
signature together with the year of manufacture 1061 Hijrl (= AD 1650-51). 

Bibliography 

Christie’s, London, auction catalogue, 24 September 1992, lot 113, pp. 38-39. 


374 


The catalogue describes the quadrant erroneously: ‘the upper right quadrant with scale for unequal 
hours’. 
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A066® ASTROLABE BY DIYA AL-DlN MUHAMMAD, 1062 AH (AD 1651-52) 
Diameter 149 mm 

Cardiff, National Museum of Wales (# 39.573/2) 

CCA 1107; Repertoire 10 



Figure A066.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Body with kursl (d. 149, h. 197, t. 7), shackle and ring, rete (d. 135) for about 37 
stars, 4 plates and alidade. The original pin and horse are lost. The components are held 
together by a modern bolt and nut. 

Front 


The ring is plain and the shackle trifoliate. The kursl is elegant with fretwork and 
ornate patterns engraved on the surface. The profiles are made up of a lobe between two 
ogees and topped by trefoil. The limb is divided in 1 ° and 5° and labelled from 5 to 360. 



Figure A066.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The Capricorn and ecliptic ring are held together by an equinoctial bar which has 
counter changes at the centre, at vernal equinox, and, most unually, in the eastern 
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segment as well. The solstitial bar is shown completely, not as a continuous strip, but 
with a series of oval frames. 

The ecliptic circle is divided into the 12 signs and labelled with their names; each 
sign is divided into 5 parts and the parts numbered as 6, 12, 18, 24, 30. 

There are about 37 named star pointers which are joined by frames of diverse 
shapes. The star pointer Vega is shown as a bird inside a cage-like oval frame. 

Plates 

Four plates nest inside the mater; there is still space for more plates; perhaps one 
or two plates are missing, in particular a fifth plate with ecliptic coordinates and multiple 
horizons. 

Table A066-1 Plates 




Longest day 

la 

22° 

13;22 hours 

lb 

25° 

13;35 hours 

2a 

18° 

13; 12 hours 

2b 

29° 

13;55 hours 

3a 

27° 

13;43 hours 

3b 

36° 

14;32 hours 

4a 

24° 

13;25 hours 

4b 

32° 

14; 8 hours 


Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer in three 
circles with the names, longitudes and latitudes of 69 localities. 

Back 

The rim of the two upper quadrants bears altitude scales which are divided in 1 ° 


and 5° and labelled as 5—90; 90—5. 
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In the upper left are drawn 60 horizontal parallels with every fifth highlighted with 
dots. These are numbered along the vertical radius from 5 to 60. 



Figure A066.3 - Back of the astrolabe (photo by S. R. Sarma) 


Eighteen equally spaced declination arcs are drawn in the upper right quadrant, so 
that the spaces between the arcs represent 10° of solar longitude. Along the two radii 
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are inscribed the names of the corresponding zodiac signs and the degrees of the three 
decans. Upon this grid are drawn two graphs of solar meridian altitude for the latitudes 
27° and 32° with the usual labels. 

In the lower half are shadow squares, on the left for a base of 7 feet and on the 
right for a base of 12 digits. On the left the vertical and horizontal scales are divided 
into 7 parts each and the parts are numbered from 1 to 7. On the right the scales are 
divided into 6 parts each and parts are numbered 2, 4, ... 12. In adjoining scales, these 
parts are halved to produce 12 parts in all. The scales are accompanied by the usual 
labels. 

The shadow squares are enclosed in 8 concentric semi-circular rows. The 
outermost row carries the cotangent scales, on the left for feet and on the right for the 
digits. The scale on the left bears the numbers 1, 2, 3, ... 12, 18, 24, 30, 36, 42, 48, 60, 
followed by the label zill aqdam mabsut. The right half also bears the same numbers, 
but followed by the phrase zill asdbi c mabsut. The next semi-circular row carries the 
subdivisions (of 1 unit) of the cotangent scale. 

The next two rows are engraved respectively with the names of the signs of the 
zodiac and the names of the lunar mansion and thus show the correlation between these 
two sets of units. Thereafter, two rows display the limits of the signs and the last two 
rows the decans and their regents. 

With in the shadow squares is a table showing the multiples of the difference 
between the approximately correct length of the tropical year and 365 days, but its name 
fadl al-dawr is not engraved. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. Unusually, it is graduated 
only on the right hand side with a sexagesimal scale, numbered in 5s from 5 to 60. The 
left hand side is completely blank. The sighting plate on the left is missing. 

Inscription 

Just below the horizontal diameter is engraved the astrolabe maker’s name and his 
genealogy. The year of manufacture is added below the shadow squares. 
sarfat diya al-din muhammad 
ibn qd’im muhammad ibn mulla c lsd 
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ibn shaykh allahdad asturlabT 
humayuru IdhurT 
fisanah 1062 hijrT 

‘The work of Diya’ al-Din Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, in the year 1062 Hijrl.’ The year corresponds to AD 
1651-52. 
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Figure A067.1 - 


A067® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1062 AH (AD 1651-52) 375 


Front of the astrolabe (photo by S. R. Sarma) 


Diameter 266 mm 

Hyderabad, Salar Jung Museum (#112/2/xxxv) 




375 


I had the privilege of accompanying Professor David King when he examined this astrolabe in 
1991. This description is partly based on his notes. I copied the gazetteer on a subsequent visit. 
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It is one of Diya’ al-Din’s large astrolabes with a finely crafted kursi, a gazetteer 
of 156 places, and as many as eight solar meridian altitude curves. 

Components 

Body with kursi (d. 266, h. 306, t. 13), shackle and ring, rete for 52 stars, 6 plates. 
The original alidade, pin and horse are missing. These are replaced by a crude alidade 
with a sighting tube, a modern threaded bolt and a winged nut. Moreover, a semi¬ 
circular loop is attached to the ring at a later point. On the back, two long strips were 
hammered onto the profile of the kursi on the left and over the altitude scale on the right 
(see Figure A067.3). In the latter place the divisions of the scale are carefully re¬ 
engraved on the strip. These appear to be repairs of later times. 

Front 

The shackle is trifoliate. The simple fretwork in the kursi is highly elegant, 
producing five tulip flowers, an upright one in the middle with an upside-down flower 
on either side. The flared petals of two larger tulips form the profiles with lobes and 
ogees; it is reminiscent of some of Muqlm’s astrolabes (A021; A049). The finial is 
trifoliate. 

The limb is divided in 0;20°, 1 °, 3° and numbered in 3s from 3° to 360°. 


Rete 

The equinoctial bar on the rete is complete and is counter-changed at the centre 
and at the two points of intersection with the ecliptic. The ecliptic is divided into signs, 
each sign is further divided in groups of 6° and then in single degrees. The rete displays 
a large number of star pointers, representing the positions of as many as 52 stars. These 
pointers are joined by a tracery of a highly accomplished and almost symmetrical floral 
pattern. There is a handle on the outer periphery of the rete at a place nearly midway 
between the north and west points. 

The following are the star names engraved on the star pointers. 
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Figure A067.2 - Rete of the Astrolabe (photo by S. R. Sam 

Table A067-1 Stars on the Rete 


Star Name 

Identification 

1 

Dhanab al-Qaytus 

J[aniibT] 

|3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Mu ’akhkhar al-Shartayn 

y Arietis 

5 

Fam al-Qaytus 

Y Ceti 

6 

Sadr al-Qaytus 

ft Ceti 
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Star Name 

Identification 

7 

Rds al-Ghul 

(3 Persei 

8 

Kaff al-Jadhma ’ 

a Ceti 

9 

TallMasdfat al-Nahr 

y Eridani 

10 

c Ayn al-Thawr 

a Tauri 

11 

c Ayyuq 

a Aurigae 

12 

Rijl al-Jawzd’ aTYusrd 

(3 Orionis 

13 

Yad al-Jawzd’ aTYusrd 

y Orionis 

14 

Rijl al-Jawzd’ al-Yumnd 

k Orionis 

15 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

16 

Shfrd Yamanl 

a Canis Majoris 

17 

Tarfat al-Safina 

p Puppis 

18 

Shfrd ShdmT 

a Canis Minoris 

19 

Mfldf 

M44 Cancri 

20 

Fard al-Shujdf 

a Hydrae 

21 

Rds al-Asad 

p Leonis 

22 

Zahr Dub al-Akbar 

a Ursae Majoris 

23 

Qb c idat al-Bdtiya 

a Crateris 

24 

Zahr al-Asad 

6 Leonis 

25 

Sarfa 

(3 Leonis 

26 

Jandh al-Ghurdb 

Y Corvi 

27 

Simdk A c zal 

a Virginis 

28 

c Andq 

t, Ursae Majoris 

29 

Simdk Rdmih 

a Bootis 

30 

Kaffa Jjanubi] 

a Librae 
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Star Name 

Identification 

31 

Kajfa ShjamalT] 

(3 Librae 

32 

Nayyir Fakkah 

a Coronae Borealis 

33 

c Unuq al-Hayyah 

a Serpentis 

34 

Rukbat h-w-s-r-y (?) 


35 

Ras al-Jathl 

a Herculis 

36 

c Ayn al-Tinmn 

Y Draconis 

37 

Ras al-Hawwa 

a Ophiuchi 

38 

Yad al-Hawwa al-Yumnd 
al-Muqaddam 

6 Ophiuchi 

39 

Nasr Wdqi c 

a Lyrae 

40 

Minqdr al-Dajdjah 

|3 Cygni 

41 

Nasr al-Td’ir 

a Aquilae 

42 

Dhanab al-Dulfin 

8 Delphini 

43 

Dhanab al-Dajdjah 

a Cygni 

44 

Dhanab al-Jady 

6 Capricorni 

45 

Fam al-Faras 

e Pegasi 

46 

Mankib Sakib al-Md’ 

a Aquarii 

47 

Sdq Sakib al-Md’ 

6 Aquarii 

48 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

49 

Mankib al-Faras 

(3 Pegasi 

50 

Kaff al-Khadlb 

(3 Cassiopeiae 

51 

Surrat al-Faras 

6 Pegasi 

52 

Jandh al-Faras 

Y Pegasi 
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Plates 


There are six plates with the following specifications. 
Table A067-2 Plates 



<P 

Longest Day 
hours 

ghatis 

correct ghatis 

la 

17° 

13;07 

32;37 

32;47,30 

lb 

19° 

13; 15 

32;55 

33;7,30 

2a 

21° 

13:16,56 

33;12,20 

correct 

3a 

27° 

13;43 

34; 17 

34;27,30 

2b 

29° 

13;58,56 

34;52,20 

34;57,20 

3b 

32° 

14;8 

35;20 

correct 

5a 

35° 

14;22 

35;55 

correct 

6a 

O 

O 

14;52 



4a 

30°+44° 




5b 

4b 

6b 

0°+90° 

Plate of ecliptic coordinates 

Plate of horizons 


On the plate faces serving a single terrestrial latitude, altitude circles are drawn 
for every 1 ° and each sixth line is dotted. Azimuth circles are plotted below the horizon 
for each 6°. Lines for seasonal hours are drawn. On some plates, there are also dotted 
lines for equal ghatis drawn from the western horizon and numbered from there in Abjad 
notation. On plate faces 3a, 3b, 5a the ghatis are numbered in standard Arabic/Persian 
numerals. Because two and half ghatis (of 24 minutes each) make one hour (60 minutes), 
certain ghatis are divided into two parts to synchronize with the equal hours. Thus ghatT 
numbers 3, 8, 13, 18, 23, 28 are halved so that time can be measured in both the ghatT 
and equal hours from these lines. 

On these plates, below the Tropic of Cancer, are engraved the value of the latitude 
and the maximum duration of the daylight at this latitude in hours, as is the usual 
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practice. In six cases, the duration of the longest day is also mentioned in ghatTs and 
palas (spelt kahri and pal respectively). However, in four cases the values in ghatTs are 
not correct as shown in the table above. 376 

Plate 4a has a double projection to serve two latitudes 30° and 44°. Here altitude 
circles are drawn for every 2° and every fifth is highlighted with dots. There are lines 
for seasonal hours and dotted lines for equal hours drawn from the western horizon. 

Three sets of circles are engraved on plate 5b. In the upper left are altitude circles 
for each 2° and azimuth arcs for each 6° for latitude 0°. In the upper right are altitude 
circles for each 2° above and below horizon for latitude 90°. In the lower half are drawn 
azimuth circle for each 2° and lines for seasonal hours at latitude 0°. Under the 
horizontal diameter in the east is engraved la c ard lah (there is no latitude) and sd'dl 12 
(maximum duration 12 hours) and in the west c ard tis c un (latitude 90). 

Geographical Gazetteer 

On the inner side of the mater, a geographical gazetteer of 156 localities is 
engraved with their longitudes and latitudes in four concentric circles. 

Table A067-3 Geographical Gazetteer 



Place Name 
al-bilad 

L 

al-tul 

<P 

al-ard 


First Circle 



1 

Sawa 

85;0 

35;0 

2 

Qazwln 

85;0 

36;0 

3 

Isfahan 

86;40 

32;25 

4 

Kashan 

86;0 

34;0 

5 

Qum 

85;40 

34;45 

6 

Rayy 

86;20 

35;0 

7 

Taliqan 

85;45 

36;10 


376 


It is incomprehensible why errors occur in this simple conversion where 1 hour of 60 minutes = 
2.5 ghatTs of 24 minutes. Such errors can be seen in other Indo-Persian as well as in Sanskrit 
astrolabes. 
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Place Name 
al-bilad 

L 

al-tiil 

T 

al-ard 

8 

Astarabad 

89;35 

36;50 

9 

Jurjan 

90;0 

36;50 

10 

Sumnan 

88;0 

36;0 

11 

Damqan 

88;55 

36;20 

12 

Bustam 

89;30 

36; 10 

13 

Sarwar 

91;30 

36;5 

14 

Nlshabur 

92;30 

36;21 

15 

Tus 

92;30 

36;0 

16 

Turshlz 

92;0 

36;0 

17 

Tun 

92;30 

35;0 

18 

Qa’in 

93;20 

33;40 

19 

Harat 

94;20 

34;30 

20 

Sarakhs 

94;30 

37;0 

21 

Marw 

97;0 

37;40 

22 

Fariyab 

99;0 

36;45 

23 

Balkh 

101 ;0 

36;41 

24 

Andarab 

103;45 

36;0 

25 

Badakhshan 

104; 24 

37; 10 

26 

Hazar Asf 

95;0 

41 ;0 

27 

Bukhara 

97;30 

39;50 

28 

Samarqand 

99;56 

39;37 

29 

Taraz 

99;50 

44;31 

30 

Khujand 

100;35 

41 ;55 

31 

Kashghar 

106;30 

44;0 
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Place Name 
al-bilad 

L 

al-tiil 

al-ard 

32 

Khutan 

107;0 

42;0 

33 

Quraqurum 

115;0 

46;0 

34 

Khan Baligh 

124;0 

46;0 

35 

Hurmuz 

92;0 

25;0 

36 

Maymand 

104;40 

35;0 

37 

Rabat Amir 

105;0 

34;0 

38 

Daybul 

82;30 

25;? 

39 

Nahlawara 

106;0 

17;0 

40 

Multan 

107;35 

29; 40 

41 

Qandahar 

107;40 

33;0 

42 

Lahawar 

119;20 

31;50 

43 

Quz 

115;50 

26;35 

44 

BanarasI 

117;20 

26;55 

45 

Sarandlp 

130;0 

10;0 

46 

Tubbat 

110;0 

40;0 

47 

Kashmir 

108;0 

35;0 

48 

Hadrat Dihll 

113;35 

28;0 

49 

Akra 

115;0 

26;43 

50 

Kawaliyar 

115;0 

26;29 

51 

Ajmlr 

111;5 

26;0 

52 

Ujjayn 

32;0 

22;30 

53 

Ahmadabad 

103;40 

28;55 

54 

Kabul 

104;40 

35;0 

55 

Siyalkuta 

109;20 

33;0 


766 


Diya’ al-Din Muhammad 



Place Name 

L 

T 


al-bilad 

al-tul 

al-ard 

56 

Panlpatah 

118;20 

28;12 

57 

Jidda 

76;0 

21;0 

58 

Bljapur 

108;30 

17;20 

59 

Mandu 

111 ;25 

22; 15 

60 

Kulkanda 

114;50 

27;8 

61 

Bahruj 

109;45 

21;20 

62 

Juyul 

106;40 

19;0 

63 

Kanbayat 

109;20 

22;20 


Second Circle 



64 

c Adan 

76;0 

11 ;0 

65 

Madlnat Rasul 
c AlIyat al-Salam 

75;20 

25 ;0 

66 

Makka Mu c azzam 

77;10 

21;40 

67 

Ta’if 

77;30 

21;20 

68 

Bayt al-Maqdis 

66;30 

31;50 

69 

Tarabulus 

69;40 

34;0 

70 

Dimashq 

70;0 

33; 15 

71 

Ba c albak 

70;45 

33; 15 

72 

Hamas 

70;45 

34;0 

73 

Halab 

72;10 

35;10 

74 

Tarsus 

68;40 

36;42 

75 

Maltiya 

71;0 

37;0 

76 

Azran al-Rum 

77;0 

39;40 

77 

Arzinkan 

76;0 

38;0 

78 

Slwas 

71;40 

39;0 
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Place Name 
al-bilad 

L 

al-tiil 

T 

al-ard 

79 

Qunya 

66;30 

41;0 

80 

Raqah 

73; 15 

36;0 

81 

c Ana 

76;30 

34;0 

82 

Mawsil 

77;0 

34;30 

83 

ArjTs 

77;0 

38;30 

84 

Salmas 

79; 15 

37;40 

85 

Khuway 

79;40 

37;40 

86 

Urmiya 

79;45 

37;0 

87 

Nakhjawan 

81; 15 

38;40 

88 

Tabriz 

82;0 

38;0 

89 

Ardabll 

82;30 

38;0 

90 

Muqan 

83;0 

38;0 

91 

Barda c a 

83;0 

40;30 

92 

Paklya 

84;30 

39;30 

93 

ShamakhI Qasba 
Shirwan 

84;30 

40;50 

94 

Bab al-Abwab 

85;0 

43;0 

95 

Bulghar 

90;0 

49;30 

96 

Kufa 

79;30 

31;30 

97 

Mada’in 

72;0 

33;10 

98 

Baghdad 

80;0 

33;25 

99 

Basra 

84;0 

30;0 

100 

Ramhurmuz 

85;45 

31;30 

101 

Arhan 

86;30 

35;30 

102 

Firuzabad 

87;30 

28;10 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

103 

Shiraz 

88;0 

29;36 

104 

Istakhr 

88;30 

30;0 

105 

Yazd 

89;0 

32;40 

106 

Shahrazur 

82;20 

32;30 

107 

Zankan 

83;40 

36;30 

108 

Abhar 

84;30 

36;45 

109 

Hamadan 

83;0 

35;10 

110 

Karaj 

84;45 

34;0 


Third Circle 



111 

Jazlra Mahraj 

150;0 

1;0 

112 

Darqala 

63;0 

14;30 

113 

Bajja az Barbar 

65;0 

14;0 

114 

Marbuhusha 

73;0 

14;0 

115 

Mahjam 

74; 15 

17; 15 

116 

Dabld 

74;0 

14; 10 

117 

Sharja 

74;40 

14;50 

118 

Sus Aqsa 

15;30 

24;0 

119 

Dargha 

21; 18 

25;10 

120 

Ajmlm 

61;30 

27; 15 

121 

Aqsar 

61 ;40 

24; 15 

122 

Ma c adan Zumurad 

66; 15 

21;0 

123 

Natma 

67; 15 

25;40 

124 

Ma c adan Dahab 

67;35 

21;45 

125 

Asfi 

12; 15 

30; 15 
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Place Name 

L 

<P 


al-bilad 

al-tiil 

al-ard 

126 

Satmasah 

20;0 

21 ;30 

127 

Mar rakish 

21; 15 

29; 15 

128 

Tadla 

22;0 

30; 15 

129 

Najran 

77;0 

19; 15 

130 

Damar 

77; 15 

13;30 

131 

San c a’ dar al-Mulk 
Yaman 

77;0 

14;30 

132 

Sarin 

77; 15 

20;0 

133 

Hall bin Yaqut 

77;20 

18;30 

134 

Zafar min al- 
Yaman 

77;35 

13;20 

135 

Aydhab 

68;0 

21;0 

136 

c AllaqI 

69;0 

26;0 

137 

Qaslr 

69;0 

26;0 

138 

Qatlf 

74;0 

25;0 

139 

Qlrwan 

41 ;0 

31;40 

140 

Mahdiya 

42;0 

32;30 

141 

Misr 

63;20 

30;20 


Fourth Circle 



142 

Sahil Bahr 
Awqayanus 

11 ;00 

0;0 

143 

Ghana Ma c adan al- 
Dhahab 

39;0 

10;0 

144 

Sufalat Azzanj 

60;0 

2;30 

145 

Wasit Bahr Kurl 

63;0 

9;0 

146 

JarmT Dar al-Mulk 
Habasha 

65;0 

9;30 
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Place Name 

L 



al-bilad 

al-tul 

al-ard 

147 

Zaghawa 

66;0 

1; 10 

148 

Hadiya 

66;0 

2;0 

149 

Zayla c 

71 ;0 

8;0 

150 

Muqadishu 

72;0 

2;0 

151 

Barbara az Bilad 
Zanj 

78;0 

6;30 

152 

Shibam Qasba 
Hadramawt 

81; 15 

12;30 

153 

Mirbat 

82;0 

12;0 

154 

Jazlra Lamrl 
Ma c aran al-Bu al- 
Fud 

137;0 

9;0 

155 

Jabal Qamrun 
Ma c adan al-Baqm 

135;0 

10;0 

156 

Jazlra Kalah 

147;0 

8;0 
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Back 

On the back, the upper half of the rim is divided in 0;20°, 1 °, 3° and numbered in 
3s as 3—90; 90—3. 

In the upper left quadrant is a sexagesimal sine-cosine graph with 60 horizontal 
and 60 vertical parallels and radial lines at each 6° and also at 45°. There are 9 
concentric quarter circles which are at equal distances. 

The solar quadrant in the upper right contains declination arcs for each 3° of solar 
longitude. The names of the corresponding zodiac signs are inscribed along the two radii 
and the numerical values of the subdivisions are numbered in 6s as 6, 12, 18, 24, 30. 
Upon these quarter circles are plotted eight curves of the solar meridian altitude for 
latitudes 15°, 19°, 21°, 27°, 29°, 32°, 35° and 40°. 



Figure A067.4 - Lower half of the back (photo by S. R. Sarma) 


Shadow squares are drawn in the lower half, on the left for a base of 7 and on the 
right for 12 and also for 60. The scales are divided and numbered accordingly. In the 
two inner corners of the squares is the label zill sullam. The vertical scale on the left is 
accompanied by the label aqdam mo c kus and the horizontal scale by aqdam mustawl. 
The horizontal scale on the right, divided in 12 digits and 60 parts carries the label 
sittaynl wa asdbf mustawl and the vertical scales sittayru wa asdbi c ma c kus. 

Within the shadow squares are six semi-circular rows containing the names of the 
28 lunar mansions, the 12 signs of the zodiac, the table of limits ( hudud ) and the table 
of decans ( wujiih ). 
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These semi-circular rows enclose two rectangular tables which are engraved just 
below the horizontal diameter. On the left is the table called fadl cil-dawr (excess of 
revolution) and on the right is the table of triplicities and their nocturnal and diurnal 
regents (arbdb muthallathdth al-layl wa al-nahdr ). 

The rim of the lower half contains the cotangent scales, on the left in feet (al- 
aqdcini ) and on the right in digits ( al-asdbi c ). 

Alidade etc 

The original alidade is replaced by a sighting tube of crude workmanship, so also 
the pin and the horse. 

Inscription 

The maker’s signature is engraved in three lines just above the six semi-circular 
rows containing astrological tables and reads as follows: 

'amal diya’ al-din muhammad ibn mulla qa’im muhmmad ibn 
hdfiz c Tsd ibn shaykh allahdad 
asturlabi humayum 

‘The work of Diya’ al-Dln Muhammad, son of Mulla Qa’im Muhammad, 
son of Hafiz Tsa, son of Shaykh Allahdad, the astrolabe maker to [the 
Emperor] Humayun.’ 

The year of manufacture is given in three eras at three different places: below the 
shadow squares is engraved sanah 1062 hijrv, to the east of the shadow square sanah 
1021 qadimi and to the west sanah 1963 rumi. 

The Hijrl year 1062 is from 13 December 1651 to 30 November 1652. 

The Qadimi yearl021 is from 15 October 1651 to 13 October 1652. 

The Rum! year 1963 is from 11 October 1651 to 10 October 1652. 

Therefore, the present astrolabe was completed sometime between 13 December 
1651 and 10 October 1652. 

Bibliography 

Sarma 1996a, pp. 17-20, plates 6-7. 
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A068® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1064 AH (AD1653-54) 
Diameter 108 mm 

Oxford, Museum of the History of Science (# 38862) 

CCA 2533; Repertoire 11 



Figure A068.1 - Front of the astrolabe (© Museum of the Flistory of Science, Oxford) 
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Components 

Body with kursT (d. 108, h. 147, t. 6), shackle, ring and cord, rete (d. 96) for 39 
stars, 5 plates (d. 96), alidade, pin and horse. 

Front 

The ring is small with an octagonal cross section; the shackle is trifoliate. To the 
ring is attached a cord plaited of silver thread and white and red silk. The kursT is high 
and solid with a plain and smooth surface. The profiles are made up of ogees at the base 
and top with a lobe in between; the finial is trifoliate. 

The limb is divided in 6° and 1° and labelled separately for each quadrant as 6— 
90; 6—90; 6—90; 6—90. Plain lines separate 1° while dotted lines mark 3°. 



Figure A068.2 - Rete of the Astrolabe (© Museum of the Flistory of Science, Oxford) 
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Rete 

The two circles of the Tropic of Capricorn and ecliptic are held together by the 
equinoctial bar which has one counter change at the centre. The ecliptic circle is divided 
into the 12 signs of the zodiac and labelled with the names of the signs. Each sign is 
divided into units of 6° and these units are numbered 6, 12, ... 30. The edge of the 
ecliptic circle is graduated in 3°. There is a sturdy handle on the outer ring midway 
between the north and west points. 

The star pointers are joined by an asymmetric arrangement of vines, from which 
the star pointers emerge like thorns and in a few cases like flowers. 


Table A068-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
Janubt 11 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Sadr al-Qaytus 

n Ceti 

4 

Kaff al-Jadhma 

a Ceti 

5 

Rds al-Ghul 

(3 Persei 

6 

TallMasdfat al-Nahr 

y Eridani 

7 

c Ayn al-Thawr 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Yad al-Jawzd’ Yusrd 

y Orionis 

10 

Rijl al-Jawzd’ Yunind 

k Orionis 

11 

Shfrd Yamdnl 

a Canis Majoris 

12 

Shfrd ShdmT 

a Canis Minoris 

13 

Tarafat Safina 

p Puppis 


377 


The labels of Dhanab al-Qaytus Janubi and Dhanab al-Qaytus Shjamali] are interchanged. 
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Star Name 

Identification 

14 

Ford al-Shujd c 

a Hydrae 

15 

Qalb al-Asad 

a Leonis 

16 

Rds al-Asad 

|i Leonis 

17 

Zahr dub Akbar 

a Ursae Majoris 

18 

Qa'idat al-Bdtiya 

a Crateris 

19 

Sarfa 

(3 Leonis 

20 

c Andq 

t, Leonis 

21 

Jandh al-Ghurdb 

y Corvi 

22 

Simdk A c zal 

a Virginis 

23 

Simdk Ram ill 

a Bootis 

24 

Kiffa Janubi 

a Librae 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rds al-Jdthi 

a Herculis 

29 

Rds al-Hawwd 

a Ophiuchi 

30 

Yad al-Hawwd al-Yumnd 

6 Ophiuchi 

31 

Nasr Wdqi c 

a Lyrae 

32 

Minqdr al-Dajdjah 

(3 Cygni 

33 

Dhanab al-Dajdjah 

a Cygni 

34 

Dhanab al-Jadi 

6 Capricorni 

35 

Sdq Sdkib al-Md’ Janubi 

6 Aquarii 

36 

Dhanab al-Qaytus ShamdlT 

i Ceti 

37 

Mankib al-Faras 

(3 Pegasi 
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Star Name 

Identification 

38 

Surrat Faras 

5 Pegasi = a Andromedae 

39 

Kaff al-KhadTb 

(3 Cassiopeiae 

Plates 

There are five plates with the following features. 

Table A068-2 Plates 



<P 

Longest day 

la 

22° 

13;22 hours 

lb 

25° 

13;35 hours 

2a 

27° 

13;43 hours 

2b 

29° 

13;53 hours 

3a 

32° 

14; 8 hours 

3b 

36° 

14;32 hours 

4a 

0° + 90° 


4b 

18° +72° 


5a 

Plate of ecliptic 
coordinates 


5b 

Plate of horizons 


On plates 1 to 3, altitude circles are drawn for every 3°, with every fifth line dotted. 
Azimuth arcs are traced for every 10° below the horizon; those for 30° are dotted and 
drawn above and below the horizon. There are plain lines for seasonal hours; dotted 
lines for equal hours from the western and the eastern horizons on plate 1, and from the 
western horizon on plates 2 and 3. 
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On plate 4a are combined projections for latitudes 0° and 90°, and on 4b combined 
projections for 18° and 12°. This plate has notches at the south and north points so that 
it can be used for both the latitudes engraved on each side. 378 

Plate 5 carries the label safihat mTzan al- c ankabiit on the obverse and safiha afaqiya 
on the reverse. 

Geographical Gazetteer 

The gazetteer is engraved in two concentric circles, with much space between 
them. The letters are written so that their tops are towards the centre of the plate. The 
gazetteer commences at the south point, but the argument is engraved to the right of the 
vertical diameter. Thus the argument is at the end of the row and not at the beginning as 
is the general practice. The gazetteer contains place names, longitudes and latitudes, in 
this order, of 46 localities. 

Table A068-3 Geographical Gazetteer 



Place Name 

L 

<P 


asma’ al-buldan 

al-tiil 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat 

Musharrafa 

75;20 

25 ;0 

3 

Misr 

63;20 

30;20 

4 

Tabriz 

82;0 

28;0 

5 

Bulghar 

90;0 

49;30 

6 

Kufa 

79;30 

31;30 

7 

Mada’in 

72;0 

33; 10 

8 

Baghdad 

80;30 

33;25 


In fact, all such plates having double projections ought to have two notches, but it is rarely done. 
Likewise the plates of horizons with four sets of half-horizons should have four notches so that all 
the four sets can be used, but this too rarely done. 
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Place Name 
asma’ al-buldan 

L 

al-tiil 

al-ard 

9 

Basra 

84;0 

30;0 

10 

Shiraz 

83;0 

29;36 

11 

Yazd 

89;0 

32;30 

12 

Isfahan 

86;40 

32;25 

13 

Tus 

94;30 

37;0 

14 

Balkh 

101;0 

36;41 

15 

Bukhara 

97;30 

39;50 

16 

Samarqand 

99;59 

39;37 

17 

Hurmuz 

92;0 

25;0 

18 

Ahmadabad 

108;0 

23; 15 

19 

Ujjayn 

112;0 

22;30 

20 

Kabul 

104;40 

34;30 

21 

Panlpatah 

113; 20 

28;52 

22 

Shahjahanabad 

113;35 

28;39 

23 

Akbarabad 

114;0 

26;43 

24 

Ajmlr 

111 ;5 

24;0 

25 

Kawaliyar 

114;0 

26;0 

26 

Kashmir 

108;0 

35;0 

27 

Tubbat 

110;0 

40;0 


Inner Circle 



28 

Qannawj 

115;50 

26;50 

29 

Lahawar 

109;20 

31;50 

30 

Qandahar 

107;40 

33;0 

31 

Multan 

107;35 

29; 40 
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Place Name 
asma’ al-buldan 

L 

al-tul 

<P 

al-ard 

32 

Tatta 

102;30 

25; 10 

33 

Jidda 

76;0 

21;0 

34 

Pljapur 

105;30 

blank 

35 

Kalkanda 

115;39 

18;4 

36 

Dawlatabad 

111 ;0 

20;30 

37 

Jawnpur 

119;6 

26;36 

38 

Mansura Sind 

105;0 

27;40 

39 

Kol 

114;20 

28;4 

40 

Burhanpur 

109;8 

20;31 

41 

Bahruj 

111 ;5 

21;20 

42 

Sir hind 

111;33 

30;30 

43 

Patna 

120; 15 

26;40 

44 

Dhaka 

130;0 

27;0 

45 

Ilahabad 

112;34 

26;50 

46 

Surat 

110;50 

20; 15 


Back 

The rim on the upper half carries the altitude scales which are divided in 1° and 
6°, and labelled as 6—90; 90—6. 

In the upper left quadrant are drawn 30 horizontal parallels, i.e., cosines of 2 of 60 
parts of the Radius, with every third line highlighted with dots. Along the vertical radius, 
these lines are numbered as 6, 12, ...60. 

In the upper right quadrant are drawn six dotted declination arcs and the related 
signs of the zodiac are marked by their serial numbers (0 to 11) along the two radii; 
along the vertical radius, starting from the centre as 3,4, 5, 6,7, 8 (Cancer to Sagittarius; 
i.e., from summer solstice to winter solstice) and along the horizontal radius, starting 
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from the periphery as 9, 10, 11,0, 1,2 (Capricorn to Taurus, i.e. from winter solstice to 
summer solstice). On this grid are plotted two sigmoid graphs of solar meridian altitude 
for the latitudes 27° and 32° with the usual labels. 



Figure A068.3 - Back of the astrolabe (© Museum of the History of Science, Oxford) 


In the lower half are drawn the shadow squares, on the left for a base of 12 digits 
and on the right for a base of 7 feet. The scales on the left are divided into 12 parts and 
numbered from 1 to 12; the scales on the right are divided into 7 parts and numbered 
from 1 to 7. In both the corners, there is an identical legend zill sullam. The four scales 
are accompanied by the following labels: 
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Vertical shadow on the left zill asdbi c ma c kus 
Horizontal shadow on the left zill asdbi c mustawT 
Horizontal shadow on the right zili aqdam mustawT 
Vertical shadow on the right zill aqdam ma c kus 

Inside the shadow squares, there are two semi-circular rows displaying the 
correlation between the zodiac signs and the lunar mansions: in the outer row are written 
the names of the zodiac signs and in the inner semicircle the names of the corresponding 
28 lunar mansions. 

The rim on the lower half has the cotangent scales and their subdivisions in two 
consecutive rows. The unequal divisions on the left are numbered as 1, 2, 3, ... 12, 18, 
24, 30, 36, 42, 48, 54, 60, followed by the label zill asdbi c . In the right half, divisions 
are numbered in the same manner, but followed by the label zill aqdcim. 

Alidade 

The plain and ungraduated alidade is a replacement. The pin with a lotus-shaped 
head and the horse with mouth, eyes and mane clearly drawn are original. 

Inscription 

The two semi-circular rows of zodiac signs and lunar mansions are followed by a 
semi-circular panel which carries the astrolabe maker’s signature in an abridged form: 
c amal aqall al- c ibad diya’ al-din ibn qd’im muhammad asturlabi 
sanah 1064 

‘The work of the least of the servants [of God], Diya’ al-Dln, son of Qa’im 
Muhammad, the astrolabe maker; the year 1064 [Hijrl].’ 

Provenance 

Ex. Coll. Nicolas Landau 

Coll. J. A. Billmeir, Elstead (Surry) 

Bibliography 

Maddison 1957, no. 163, pp. 23-24. 
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A069 ASTROLABE BY DIYA AL-DIN MUHAMMAD, 1064 AH (AD 1653-54) 
Diameter ? 

PLU, ex. Habibganj Collection 
CCA 1118; Repertoire 12 

In his pioneering survey of the Lahore family of astrolabe makers, Nadvi 1935, p. 
628, states that an astrolabe by Diya’ al-Dln Muhammad was ‘in the Library of Nawab 
Sadar Yar Jung, Maulana Habibu’r-Rahman Khan Sherwani (Habib Ganj, District 
Aligarh). The date and inscriptions are thus: 

c amalaqall al- c ibaddiya’ al-din muhammadibn qd’im muhammadibn mulld 
c Tsd ibn shaykh allahdad asturldbl humdyum lahunji sanah 1064 h 
‘The work of the humblest creature Zia’u’d-dm Muhammad, son of Qaim 
Muhammad, son of Mulla ‘Isa, son of Sheykh Allah-Dad, Astrolabi , 
Humayuni, Lahori, in 1064 A.H.)’ 

A large collection of manuscripts and historical artefacts belonging to this family 
was gifted to Aligarh Muslim University in 1960; this collection is now well known as 
the ‘Habibganj Collection’ in the Maulana Azad Library of Aligarh Muslim University. 
The astrolabe, however, did not reach Aligarh Muslim University, nor was it with the 
family. It disappeared somewhere in the process of transfer and since then there has 
been no trace of it. 

Besides the text of the signature and the year of production provided by Nadvi, no 
other details about this astrolabe are available. 
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A070 ASTROLABE BY DIVA’ AL-DIN MUHAMMAD, 1064 AH (AD 1653-54) 
Diameter 103 mm 

PLU: ex-London, Sotheby’s (Catalogue 1 April 2009, lot 102) 


Figure A070.1 - Front of the astrolabe (© Sotheby’s, London) 
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Components 

Mater with kursT (d. 103, h. 160), shackle and ring, rete, 4 plates, alidade, pin and 
horse. 

Front 

Simple ring, trifoliate shackle, and finely reticulated kursl The profiles with ogees 
with a lobe in between and topped by a trifoliate finial stand out as a frame around a 
design with three-petailed flower at the centre. The limb is graduated in 1 ° and 6°, and 
labelled in 6s from 6 to 90 separately in each quadrant as 6—90; 90—6; 6—90; 90—6. 

Rete 

Unusually the equinoctial bar is not represented in the rete. The rings of Capricorn 
and ecliptic are held together by the floral tracery which joins the star pointers. The 
tracery between the two rings is like a realistic flowering bush branching off to the left 
and right with large leaves and flowers. The tracery inside the ecliptic ring represents a 
smaller bush arising from the central ring with its branches spreading all around. 

The ecliptic ring is divided into the 12 signs of zodiac and labelled with their 
names; each sign is further subdivided into groups of 6° and numbered accordingly. 
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Figure A070.2 - Rete of the astrolabe (© Sotheby’s. London) 

Plates 

There are four plates. Obverse sides of three plates serve the latitudes of 32°, 34° 
and 36°. It is not known which latitudes are served by the other sides of these three 
plates. On the back there are curves for the midday altitude of the sun at latitudes of 27° 
and 32°. Therefore there should be two plate faces serving the latitudes 21° and 32°. 
The sixth plate face appears to carry a double projection of two latitudes. The fourth 
plate carries the plate of ecliptic coordinates on one side and the plate of horizons on the 
other. 


Geographical Gazetteer 


There is a gazetteer for 54 localities in Greater Iran and India. 
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Figure A070.3 - Back of the astrolabe (© Sotheby’s, London) 
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Back 

The rim of the upper half carries the altitude scales divided in 1° and 6°, and 
labelled as 6—90; 90—6, while the rim of the lower half bears the cotangent scales in 
feet and digits. 

There is a trigonometric grid in the upper left with 30 horizontal parallel lines; 
these are numbered in 6s along the vertical radius. In the upper right is the solar quadrant 
which is divided by declination circles into six zones, each representing a pair of zodiac 
signs. The signs are marked by their serial numbers along the two radii. Two dotted 
sigmoid curves are traced in this quadrant for the midday altitude of the sun throughout 
the year at the two latitudes of 27° and 32° with the usual labels. 

In the lower half there are shadow squares for 12 digits on the left and 7 feet on 
the right with the usual labels. Inside the shadow squares are three semi-circular rows. 
The outermost is engraved with the names of the 12 zodiac signs and the middle one 
with the names of the 28 corresponding lunar mansions along with their serial numbers. 

Alidade 

The alidade has ornate ends with sharply pointed tips and an ornate centre-piece 
with five lobes. It carries on the right hand side a sexagesimal scale in the upper register 
and a scale of unequal hours in the lower register; on the left, it is marked with a zodiac 
scale and the serial numbers of the signs. 

Inscription 

Inside the shadow squares, the innermost semi-circular row and a horizontal row 
are engraved with the astrolabe-maker’s signature and the date of manufacture of the 
astrolabe in embossed letters. 

c amal diya’ al-din muhammad ibn qa’im muhammad ibn mulld c Tsd ibn 
shaykh allahdad asturlabl humdyum lahurlfi sanah 1064 Jiijn. 

‘The work of Diya’ al-Dln Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, in the year 1064 Hijrl [= AD 1653-1654].’ 
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Figure A070.4 - Astrological table and the signature of the astrolabe maker (© Sotheby’s, London) 
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A071® ASTROLABE BY DIVA’ AL-DIN MUHAMMAD, 1064 AH (AD 1653-54) 


Diameter 63.5 mm 
Cologne, PC 



Figure A071.1 - Front of the astrolabe (photo by the owner) 
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It is one of the smallest astrolabes. Diya’ al-Din himself made yet a smaller 
astrolabe with a diameter of 52 mm in 1074/1663-64, but of it only the mater survives 
(A083). His uncle Muhammad Muqlm made a still smaller astrolabe with a diameter of 
45mm (A050), but in this astrolabe, the rete, alidade, one plate, pin and horse are not 
original, while all the parts in Diya’s astrolabe are original, except for the horse. Despite 
the small size, all the numbers and letters are engraved distinctly on the present 
astrolabe. Indeed, it is a real jewel with all the miniature components meticulously 
crafted. 

Components 

Mater (d. 63.5, h. 90, t. 4.5) ring, shackle, rete for 23 stars, 5 plates, alidade, pin 
and wedge. Wedge is a crude modern replacement. 

Front 

The kursT is large; it is elegantly reticulated with a trifoliate ornament in the 
middle; the profiles are made up of ogees at the base and at the top with a lobe in the 
middle; there are decorative lines on the surface on the front as well as on the back. The 
finial is trifoliate, so also the shackle. The ring is large. The rim is divided in 2° and 6° 
and labelled clockwise in 6s, from 6 to 90, separately in each quadrant. 

Rete 

In the rete, the Capricorn ring and the ecliptic ring are held together by the 
equinoctial bar which has three counter changes. The solstitial bar is partly shown above 
and below the ecliptic ring. The ecliptic ring is divided by dotted lines into the 12 signs 
of the zodiac and labelled with their names. Each sign is divided into 5 units, and the 
divisions are marked on the edge of the ecliptic, but not numbered. A knob to turn the 
rete is affixed on the Capricorn ring, about 40° to the east of the north point. There is 
triangular Capricorn index. 

There are 23 star pointers which are joined by an almost symmetric tracery. Two 
star names (nos. 6 and 12) engraved near the centre appeared to have been worn off and 
cannot be clearly deciphered. 
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Figure A071.2 - Rete of the astrolabe (photo by Ananda Sarma) 


Table A071-1 Stars on the Rete 


Star Name 

Identification 

1 

Dhanab al-Qaytus 
[Janubi] 

(3 Ceti 

2 

Fam al-Qaytus 

Y Ceti 

3 

Sadr al-Qaytus 

jt Ceti 

4 

Masdfat al-Nahr 

y Eridani 

5 

c Ayn al-Thawr 

a Tauri 
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Star Name 

Identification 

6 

1‘Ayyuqr 

a Aurigae 

7 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

8 

Sltird Yamdnf 80 

a Canis Majoris 

9 

Slfirci ShdmT 

a Canis Minoris 

10 

Rds al-Taw’am al- 
Muqaddam (?) 

a Geminorum 

11 

Qd c idat al-Bdtiya 

a Crateris 

12 

Zahr [al-Dubb al-Akbar] 

(?) 

a Ursae Majoris 

13 

Simak A c zal 

a Virginis 

14 

Kiffa Janubl 

a Librae 

15 

c Unuq al-Hayyah 

a Serpentis 

16 

Rds al-Jdthi 

a Herculis 

17 

Nasr Wdqi c 

a Lyrae 

18 

Nasr Td’ir 

a Aquilae 

19 

Dhanab al-JadT 

5 Capricorni 

20 

Fam al-Faras 

8 Pegasi 

21 

Mankib al-Faras 

(3 Pegasi 

22 

Sdk Sdkib al-Md’ J[anubl] 

5 Aquarii 

23 

Dhanab al-Qaytus 
[ ShamdlT] 

i Ceti 


The name is completely rubbed off. 

The name is engraved on the Capricorn ring; but the star pointer, curved like a tiger’s claw, is 
above. 
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Figure A071.3 - The plates (row 1: rete and the plate of ecliptic coordinates; 
row 2: plate for latitude 40°and plate for latitude 27°; 
row 3: plate for latitude 32° and plate for 22°) 

(photo by Ananda Sarma) 
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Figure A071.4 - Reverse sides of the plates (row 1: reverse of the rete and the plate of horizons; 
row 2: plate for latitude 36°and plate for latitude 29°; 
row 3: plate for latitude 34° and plate for 24°) 

(photo by Ananda Sarma) 
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Plates 

There are five plates. On all plates the circles of the two tropics and equator are 
drawn; the horizontal and vertical diameters are marked with dotted lines. 

Table A071-2 Plates 




Longest day 

la 

22° 

13;22 hours 

lb 

24° 

13;35 hours 

2a 

27° 

13;43 hours 

2b 

29° 

13;52 hours 

3a 

32° 

14; 8 hours 

3b 

34° 

14;20 hours 

4a 

36° 

14;32 hours 

4b 

40° 

14;54 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



Plates 1 to 4 serve latitudes from 22° to 40°. Here altitude circles are traced for 
every 6° and numbered on both sides of the meridian; every fifth altitude circle is 
highlighted with dots. Azimuth arcs are drawn below the horizon for every 10° and 
numbered in a straight line parallel to the horizontal diameter; azimuth arcs for every 
30° are drawn both above and below the horizon and the lower part is highlighted with 
dots. In the lower half, there are plain lines for seasonal hours which are numbered from 
the western horizon to the eastern, above the circle of equator. Equal hours are indicated 
by dotted curves which are drawn from the western horizon; these are also numbered 
from the western horizon to the eastern, a little above the circle of Capricorn. 

The value of the latitude and the duration of the daylight hours are engraved at the 
middle of the plate. Below the oblique horizon are the labels al-mashriq in the east and 
al-maghrib in the west. 


A071 - Astrolabe by Diya’ al-Din Muhammad, 1064 AH (AD 1653-54) 


797 


The obverse side of the fifth plate carries the projections for the latitude of 66;30°. 
Here the horizon coincides with the ecliptic and the zenith with the ecliptic pole. On this 
plate, latitude circles are drawn for every 6°, from 6° to 90° N and from 6° to 48° S. 
These are numbered on either side of the meridian. Every fifth circle, representing 30°, 
is dotted. The circles of longitude, radiating from the zenith, are traced for every 10°. 
These are numbered as 10, 20, 30, separately in each zodiac sign. Every third of these, 
representing the boundaries between the signs of the zodiac, are dotted. The names of 
the six signs from al-Hamal to al-Sunbula are engraved outside the ecliptic circle in the 
lower half of the plate. The names of the remaining six signs from al-MTzan to al-Hut 
are engraved inside the ecliptic circle in the upper half of the plate. Finally, the 
designation of the plate Safihat Mlzan al- Ankabut is engraved between the horizon and 
the north point. 

On the reverse side of this plate are traced four sets of half-horizons for latitudes 
from 6° to 66° at intervals of 8° in the following manner: 


6 

14 

22 .. 

.. 46 

54 

62 

8 

16 

24 .. 

.. 48 

56 

64 

10 

18 

26 .. 

.. 50 

58 

66 

12 

20 

28 .. 

.. 52 

60 



The latitude values are engraved at the beginning and end of each half-horizon. 
Declination scales drawn along the four radii between the equator and the two tropics. 
The scales are divided in 3° and 6° and numbered in 6s from 6 to 24. The name of the 
plate safiha afaqT is written in large letters. This plate should have four notches at the 
four cardinal points so that the four sets of half-horizons can be made use of. But there 
is a notch only at the north point as in all other plates. 
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Figure A071.5 - Geographical Gazetteer (photo by Ananda Sarma) 
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Geographical Gazetteer 

The inner side of the mater bears the geographical gazetteer of 15 localities with 
their longitudes and latitudes. 

Table A071-3 Geographical Gazetteer 



Place Name 
asma’ al-buldan 

L 

al-tul 

T 

al- c ard 

1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madinat 

Musharrafa 

75;20 

25;0 

3 

Yazd 

89;0 

32;30 

4 

Isfahan 

86;40 

32;25 

5 

Bukhara 

94;30 

39;50 

6 

Balkh 

101 ;0 

36;41 

7 

Kabul 

104;40 

34;30 

8 

Qandahar 

107;40 

33;0 

9 

Multan 

104;35 

29; 40 

10 

Kashmir 

103;0 

35;0 

11 

Lahawar 

109;20 

31;50 

12 

Shahjahanabad 

113;35 

28;39 

13 

Ajmlr 

111 ;5 

26.0 

14 

Akbarabad 

115;0 

26;46 

15 

Burhanpur 

109;0 

20; 31 
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Figure A071.6 - Back of the astrolabe (photo by the owner) 


Back 

The rim of the upper half carries the altitude scales divided in 2° and 6° and 
numbered in 6s as 6—90; 90—6. In the upper left is the trigonometric quadrant with 20 
horizontal parallels, alternate lines are dotted and numbered in 6s along the vertical 
radius from 6 to 60. In the upper right is the solar quadrant which is divided in 6 
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segments by 5 quarter circles. The related zodiac signs are marked by serial numbers 
along the two radii. Along the vertical radius from the centre to the periphery are the 
numbers 3, 4, 5, 6, 7 and 8 (i.e., from the summer solstice to the winter solstice) and 
along the horizontal radius from the periphery to the centre are the numbers 9, 10, 11, 
0, 1 and 2 (i.e., from the winter solstice to the summer solstice). Two dotted curves of 
the solar meridian altitude at latitudes 29° (Delhi) and 32° (Lahore) are superimposed 
in this quadrant with labels khatt nisf al-nahdr bi-ard 29 and khatt nisf al-nahdr bi-ard 
32 respectively. 

In the lower half are shadow squares, on the left for a base of 6 and 12, and on the 
right for a base of 7. The scales on both sides are divided and numbered accordingly. 
The four scales carry the following labels. 

Vertical scale on the left: zill asabf nia'kus 
Horizontal scale on the left: zill asabf mustawl 
Horizontal scale on the right: zill aqddm mustawl 
Vertical scale on the right: zill aqddm ma c kus 

The rim on the lower half is engraved with cotangent scales. The unequal divisions 
on the scale on the left are numbered clockwise from the meridian as 1,2, 3, 4, 5, 6, 8, 
10, 12, 18, 24, 30, 36, 42, 48, 60 and followed by the label zill asabf mabsut. 

The unequal divisions on the scale on the right are numbered counter-clockwise 
from the meridian as 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 18, 24, 30, 36, 42 and followed by the 
label zill aqddm mabsut. Inside these cotangent scales, there are two semi-circular rows 
engraved with the names of the 12 zodiac signs and the names of the corresponding 28 
lunar mansions. 

Alidade etc 

The alidade is endowed with ornate ends and an ornate centre-piece. The upper 
register on the right hand side carries a scale numbered in 6s from the centre to the tip 
as 6, 12, 18 ... 60. The edge is divided in groups of 3 units. This scale matches with the 
divisions of the vertical radius of the upper left quadrant. 

The lower register on the right has unequal divisions numbered from 1 to 6 from 
the sighting plate onwards and again numbered from 7 to 12 in the reverse direction. 
When the alidade is used as sundial with the sighting plate on the right as the gnomon, 
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the shadows thrown by the sighting plate across the length of the alidade are measured 
on this scale. 

The left arm of the alidade is engraved with declination arcs together with six pairs 
of signs marked by their serial numbers as in the upper right quadrant. 

The pin has a broad round head. The wedge is a crude replacement. 



Figure A071.7 - Alidade (photo by S. R. Sarma) 


Inscription 

In the space below the shadow squares and above the semicircular scales is the 
maker’s inscription: 

c amal aqall al- c ibad diya’ al-din muhammadfisanah 1064 hijri 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, in 

the year 1064 Hijri.’ 

The year corresponds to 1653-54. 
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A072® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1067 AH (AD 1656-57) 381 

Diameter 308 mm 

Jaipur, Jai Singh’s Observatory 

CCA 75=2702; Repertoire 14 



Figure A072.1 - Front of the astrolabe (photo by S. R. Sarma) 


381 


I had the privilege of accompanying Professor David King when he examined this astrolabe in 
1991. This description is partly based on his notes. I copied the gazetteer on a subsequent visit. 
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This is an exquisitely crafted astrolabe; probably the largest standard astrolabe 
made by Diya’ al-Din, second only to his huge ZarqalT universal astrolabe (A091). Both 
these and several other Mughal astrolabes were acquired by Jai Singh and were in his 
personal collection. In his work The Astronomical Observatories of Jai Singh, G. R. 
Kaye refers to this astrolabe as ‘Jaipur B’. This and an equally large zoomorphic 
astrolabe, which is unsigned but can be attributed to Diya’ al-Din’s uncle Muhammad 
Muqlm (A051), which Kaye designates as ‘Jaipur A’, formed the basis for Kaye’s 
pioneering discussion of the construction and use of the astrolabe in the book mentioned 
above (pp. 17-26). 



Figure A072.2 - The kursi of the astrolabe (photo by S. R. Sarma) 


Components 

Body with kursi (d. 308, h. 410, t. 10), shackle and ring, rete (d. 285) for 52 stars, 
5 plates (d. 285), alidade, pin and horse. 

Front 

The ring is massive with an octagonal cross section and the shackle is equally 
massive in trifoliate form also with an octagonal cross section. The profiles of the kursi 
are formed by two lobes between ogees below and above and topped by a trifoliate finial. 
Framed inside the ornately engraved rim is an arrangement of five flowers and buds and 
leaves. The limb is graduated in 0;20°, 1° and 5° and labelled in 5s from 5 to 360. The 
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Abjad numbers are embossed in relief inside a small cartouche against a finely hatched 
background. The edge is also decorated with ornate cartouches in which some poem is 
inscribed in letters embossed in relief. 



Figure A072.3 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

This is perhaps the most beautiful rete crafted by Diya’ al-DTn and looks like the 
floral compositions in pietra dura on the walls of the Taj Mahal. The two broad rings of 
the Tropic of Capricorn and the ecliptic are held together by the slender equinoctial bar 
which has counter changes at its two intersections with the ecliptic. The space inside 
these rings is filled with a tracery which resembles flowering plants. From the north 
point on the peripheral ring arises one plant and spreads its thin branches, full of flowers 
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and leaves, to the left and to the right and upwards as it crosses the ecliptic ring and 
reaches up to the central ring. From the central ring rises another plant and spreads 
inside the ecliptic ring. The tips of some of these leaves and flower petals constitute the 
pointers to the stars whose names are engraved on the leaves and petals. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names in embossed letters against a finely hatched background. Each sign is divided 
into groups of 6° and numbered from 6 to 30. The units are further subdivided into 
single degrees on the edge of the ecliptic ring. 

Table A072-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

J[ anubi ] 

|3 Ceti 

2 

Batn al-Hiit 

(3 Andromedae 

3 

Rijl al-Musalsala 

y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

Sadr al-Qaytus 

n Ceti 

6 

Rds al-Ghul 

(3 Persei 

7 

Mirfaq al-Thurayya 

a Persei 

8 

TallMasdfat al-Nahr 

Y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

Al-Ayyuq 

a Aurigae 

11 

Rijl Jaw zed Yusrd 

(3 Orionis 

12 

Yad Jawzd’ Yusrd 

Y Orionis 

13 

Yad Jawzd’ Yumna 

a Orionis 

14 

Rijl Jawzd’ Yumna 

k Orionis 

15 

Shi'rd YamdinT 

a Canis Majoris 

16 

Shfrd Shaml 

a Canis Minoris 
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Star Name 


17 

Ras r/Z-xw’xi?? 

18 

Nathra Sahabi 

19 

Fard al-Shujd c 

20 

Qcilb al-Asad 

21 

Rds al-Asad 

22 

ZahrDubb Akbar 

23 

Qa' idat al-Batiya 

24 

Zahr al-Asad 

25 

Janah al-Ghurab 

26 

Al-Sarfa 

27 

c Andq 

28 

Simak A c zal 

29 

Simdk Rdmih 

30 

Kiffa Sh[amalT] 

31 

Nayyir Fakkah 

32 

c Unuq al-Hayyah 

33 

Rukbat al-Hawwd al-Yusrd 

34 

Rds al-Jdthi 

35 

c Ayn al-Tinnm 

36 

Rds al-Hawwd 

37 

Yadal-Hawwd’ al-Yumnd 
al-Muqaddam 

38 

Nasr Wdqi c 

39 

c Usana al-Rdmi 

40 

Minqdr al-Dajdjah 


Identification 

? 

e Cancri 
a Hydrae 
a Leonis 
|i Leonis 
a Ursae Majoris 
a Crateris 
5 Leonis 
y Corvi 
|3 Leonis 
t, Ursae Majoris 
a Virginis 
a Bootis 
(3 Librae 

a Coronae Borealis 
a Serpentis 
t, Ophiuchi 
a Herculis 
y Draconis 
a Ophiuchi 
p Ophiuchi 

a Lyrae 

? 

(3 Cygni 
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Star Name 

Identification 

41 

Nasr al-Td’ir 

a Aquilae 

42 

Dhanab al-Dulfin 

8 Delphini 

43 

Dhanab al-Dajdjah 

a Cygni 

44 

Dhanab al-JadT 

6 Capricorni 

45 

Fam al-Faras 

8 Pegasi 

46 

Mankib Sdqib al-Md’ 

a Aquarii 

47 

Sdq Sdqib al-Md’ 

6 Aquarii 

48 

Dhanab al-Qaytus 

Sh[ a mall] 

1 Ceti 

49 

Mankib al-Faras 

(3 Pegasi 

50 

Surrat al-Faras 

6 Pegasi 

51 

Janah al-Faras 

y Pegasi 

52 

Kaff al-KhadTb 

(3 Cassiopeiae 


Plates 

There are five plates. On the first four plates, altitude circles are drawn for every 
1° with each sixth highlighted with dots. Azimuth lines are drawn for every 6°, below 
the horizon on plates 1, 3 and 4 and above and below the horizon on plate 2. Lines for 
seasonal hours are numbered in Abjad numerals. Dotted lines are drawn for ghatTs and 
numbered in common Arabic/Persian numerals. On plate 1, these are drawn both from 
the western and eastern horizons and numbered from 1 to 16 from each horizon up to 
the meridian. On plates 2, 3 and 4 these are drawn from the western horizon and 
numbered from there from 1 to 35. Because two and half ghatTs (of 24 minutes each) 
make one hour (60 minutes), ghatTs numbered 3, 8, 13, 18, 23, 28 are divided into two 
parts to synchronize with the equal hours. Thus from these lines time can be measured 
in both the ghatTs and equal hours, for 2 Vi gh = lh; 5 gh = 2 h, 7 V 2 gh = 3 h; 10 gh = 4 
h; 12 1/2 = 5 h, and so on. 
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On all these plates, i.e., 1 to 4, the maximum duration of the daylight at the relevant 
latitude is given in hours and minutes and also in ghatis and polos. These units are 
inscribed as karl-ha and pala-hci (ha plural particle). However, certain ghatT values are 
not correct. The following table shows the ghatT values as engraved on the plates in 
column 3 and the correct values in column 4. 


Table A072-2 Plates 



<P 

Maximum duration of the daylight 



hours 

ghatis 

correct ghatis 

la 

22° 

13;21 

33;22 

33;22,30 

lb 

25° 

13;35 

33;57 

33;32,30 

2a 

27° 

13;43 

34; 17 

34;27,30 

2b 

29° 

13;52 

34;40 

correct 

3a 

32° 

14;8 

35;20 

correct 

3b 

34° 

14;20 

35;50 

correct 

4a 

36° 

14;32 

36;20 

correct 

4b 

38° 

14;43 

36;47 

36;47,30 

5a 

Tablet of 
horizons 




5b 

Plate of ecliptic coordinates 
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Figure A072.4 - Plate 2b for latitude 29°. Note the ghati values at the centre and the lines for equal 


hours and for Vi ghatis below, (photo by S. R. Sarma) 

In 5 a, half-horizons are drawn for every 1° from 1° to 90°. Along the radii are 
declination scales with the divisions marked as 3, 6, 9, 12, 15, 18, 21, 23;30 and labels 
taqsin mayI kullT shamalT or jamlbi, ‘division of the maximum declination north’ or 
‘south’. 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer with the names, 
longitudes and latitudes of 210 localities in six concentric circles. Here the localities are 
arranged according to regions, starting from the Maghreb in the west and reaching up 
to Sind and Hind in the east. Only two other Lahore astrolabes follow this arrangement 
and both of them are by Diya’ al-DTn (A062 and A093). About this gazetteer, Kaye 
remarks as follows: 

The list of names on ‘Jaipur B ’ (figure 13) is interesting as being copied from 
Ulugh Beg’s table ... The number of towns is the same, but the astrolabe 
designer left out some of the western places [e.g., those in the country of 
Rum and some of those of Sham (Syria)], and added some extra towns for 
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India. Otherwise the names, the order and the latitudes and longitudes are 
the same. 382 

Kaye is not quite right in saying that ‘the number of towns is the same’ because 
Ulugh Beg’s table has 278 localities while the present astrolabe has just 210 localities. 383 
Otherwise Kaye is right: the names, the order and the latitudes and longitudes are the 
same. But there is one problem which Kaye did not notice. The headings mentioning the 
regions are slightly shifted on the astrolabe with the result that Bajjah az Barbar (008) 
is placed in Andalus and not in Sudan where it rightly belongs, Suez (015) is mentioned 
under Yemen and not under Egypt and so on. This shift in the headings could not have 
been due to the carelessness of the engraver, for it occurs also in two other astrolabes 
by Diya’ al-Din. It must have occurred already in the source manuscript/s used by Diya’ 
al-Din. 

In the table below the headings are retained as they are engraved on the astrolabe. 
The correct positions according to the Ulugh Beg’s table are mentioned in footnotes. 
We have added modern names wherever it is possible. 


382 Kaye 1918, p. 26. 

383 Cf. Sedillot 1853, pp. 257-271; see also Kennedy 1987a, pp. 560-564 where the entries are 
arranged alphabetically. 
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Figure A072.5 - The geographical gazetteer, upper half, placed upside-down to facilitate easy reading 

(photo by S. R. Sarma) 



Figure A072.6 - Geographical gazetteer, lower half (photo by S. R. Sarma) 
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Table A072-3 Geographical Gazetteer 



Place Name 
(asma ’ al- 
buldan) 

L 

( al-tiil ) 

<P 

( al-ard ) 

Identification/ 

Modern Name 

First Circle 

1 

Iqlimha Maghrib 384 (the region of the Maghreb) 


1 

Sus Aqsa 

15;30 

32;0 

Sus al-Aksa, Morocco 

2 

Fars Qasbah 
Tanjah 38 ' 5 

18;00 

22;0 

Fez, Morocco 

3 

Tahart TJliya’ 

35;30 

29;0 

Upper Tahart 

4 

Tahart Sufll az 
Afrlqah 

36;0 

29;0 

Lower Tahart in Africa 

5 

Mahadiyya 

42;0 

32;30 

Mahdiya, Tunisia 

6 

Andal 

Tarabulus 

Maghrib 

us (Andalusia) 

45 ;0 

32;0 

Tripoli, Libya 

7 

Qurtaba Dar 
al-Mulk 

Andalus 

38;26 

35;0 

Cordova, Spain 

8 

Sudan 

Bajja az 
Barbar 386 

(Sudan) 

65;0 

14;0 

Beja, Sudan 

9 

JarmT Dar al- 
Mulk Habasha 

65;0 

9;30 387 

Jarmi, capital of 
Abyssinia 

10 

Durqula Shahr 
Nubah 

53;40 

14;30 

Dunqula, town in Nubia 


384 Ulugh Beg, Maghrib 

The correct name is Fas. Ulugh Beg gives the latitude as 32° which is the correct value. 
It is wrongly included in Andalus; it belongs to the next region Yemen. 

Ulugh Beg 9;0. 


387 
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Place Name 
(asma ’ al- 
buldan) 

L 

{al-tul) 

<P 

(al-ard) 

Identification/ 
Modern Name 

Misr (Egypt) 




11 

Qus az Qasbah 

Misr 388 

61;30 

24;30 

Qus, Egypt 

12 

Iskandariyya 

61 ;54 

30;58 

Alexandria, Egypt 

13 

Misr 

63;20 

30;20 

Cairo, Egypt 

14 

Dumyat 

63;30 

31;25 

Damietta, Egypt 

i 

Yaman (Yemen) 




15 

Qulzum az 
Kanar Darya 389 

64;0 

29;30 

Suez on the Red Sea, 
Egypt 

16 

c Adan 

76;0 

11:0 

Aden, Yemen 

17 

San c a’ Dar al- 
Mulk Yaman 

77;0 

14;30 

Sana c a, Yemen 

i 

Hijdz (Hejaz, western part of Saudi Arabia on the coast of the Red Sea) 

18 

Madlnat Rasul 
c AlIyat al- 
Salam 

75;20 

25;0 

Medina, Saudi Arabia 

19 

Makka 

Mubarak 

77; 10 

21;40 

Mecca, Saudi Arabia 

20 

Ta c if 

77;30 

21;20 

Taif, Saudi Arabia 

i 

Bahrayn (Bahrain) 




21 

Yamama 390 

82;30 

23;30 

Al-Yamama, Saudi 
Arabia 

22 

Hajar Bahrayn 

83;0 

25;0 

Al-Hajar, Bahrain 


388 

389 


390 


Ulugh Beg has ‘Qus az Sa L Td A c ulia.’ 
Qulzum should be placed in Egypt. 

It should be in Hejaz. 
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Place Name 
(asma’ al- 
buldan ) 

L 

{al-tul) 

(al-ard) 

Identification/ 

Modern Name 

23 

Hasa Jazlra 

83;30 

24;0 

Al-Ahsa = Hofuf, Saudi 
Arabia 

24 

Qatlf Bahrayn 

75;0 

25;0 

Qatif, Saudi Arabia 

Sham 

(Syria) 




25 

Bayt al-Maqdis 
az Filistln 

66;30 

31;50 

Jerusalem, Israel 

26 

Tarabulus 

69;40 

34;0 

Tripoli, Lebanon 

27 

Dimashq 

70;0 

33; 15 

Damascus, Syria 

28 

Ba c albak 

70; 15 

33; 15 

Baalbek, Lebanon 

29 

Antakiya az 
Thaghur 

71;26 

35;30 

Antioch = Antakya, 
Turkey 

30 

Halab 

72;10 

35;30 

Aleppo, Syria 

31 

Tartus 

68;40 

34; 10 

Tarsus, Turkey 

Thughur Rum (the border lands of the Byzantines) 


32 

Rumiya KabrI 

85;27 

41;50 

The Grand Rome, Italy 

33 

Arz ar-Rum 

72;0 

39;40 

Erzurum, Turkey 

34 

Arzankan 

76;0 

38;0 

Erzincan, Turkey 

35 

Slwas 

71;40 

39;0 

Sivas, Turkey 

36 

Slmsat 

72;35 

40;0 

Samsat, Turkey 

37 

Qallqala 

73;25 

39;0 

near Erzurum, Turkey 

JazTra 

' (the region of ancient Mesopotamia) 


38 

Harran az 

Jazlra 

73;0 

36;40 

Harran, Turkey 

39 

Ras Al c aln 

74;0 

36;50 

Ras Alayn, Syria 

40 

Mardln 

74;0 

37; 15 

Mardin, Turkey 
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Place Name 
(asma ’ al- 
buldan) 

L 

( al-tiil ) 

<P 

(. al-ard ) 

Identification/ 
Modern Name 

_ 41 

Nislbln 

75;20 

37;0 

Nisibin on Euphrates 

42 

c Ana 

76;30 

34;0 

Ana, on Euphrates 

43 

Mawsil 

77;0 

34;30 

Mosul, Iraq 

44 

Arbll 

77;20 

35;0 

Erbil, Iraq 

Arinin 

(Armenia) 




45 

Amid 

73;40 

38;0 

Amid, Turkey 

46 

Malazjird 

75;0 

38;45 

Malzjird, Armenia 

47 

AnI 

79;0 

41;0 

Ani, Armenia 

Adarb 

'ayjan (Azerbaijan) 



48 

Urmiya 

79;45 

37;0 

Urmiya, Iran 

49 

Marand 

80;45 

37;50 

Marand, Iran 

50 

Maragha 

82;0 

37; 20 

Maragha, Iran 

51 

Tabriz 

82;0 

38;0 

Tabriz, Iran 

52 

Ardabll 

82;30 

38;0 

Ardabil, Iran 

Iraq 39 

i 




53 

Muqan 

83;0 

38;0 


54 

Barda c a 

83;0 

40;30 

Barda, Azerbaijan 

Karaj 





55 

Tiflis Dar al- 

83;0 

43;0 

Tiflis, Georgia 


Mulk al- 





Khazim 

Alan 


391 


Ulugh Beg has Iran here, so also A062; but the astrolabe has clearly Iraq. 
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Place Name 
(asma’ al- 
buldan ) 

L 

(< al-tiil ) 

(al-ard) 

Identification/ 

Modern Name 

56 

Alan 

83;0 

44;0 

in Degestan, Russia 

57 

Salqan 

83;30 

39;50 


58 

Balkuya 392 

84;30 

39;30 

Bakaway, Caspian coast 

59 

Shamakhi 

Qasba Shirwan 

84;30 

40;50 

Shamakhi, Azerbaijan 


Second Circle 




i 

Rils (Russia) 




60 

Bab al-Abwab 

85;0 

43;0 

Debent, Dagestan, 
Russia 

61 

Kusana 

Madlnat Rus 

87;0 

43;0 

Kumana, Russia 

i 

Bulghar (The Bulghars) 




62 

Saqin 

86;30 

43;0 

Saqsln, medieval city in 
the Volga delta 

63 

Bulghar 

90;0 

49;30 

The Bulghars 

c Ardqi 

lyn (the two Iraqs) 

( 393 



64 

Kufa 

79;30 

31;30 

ancient city in ruins, 

Iraq 

65 

Mada’in 

72;0 

33; 10 

Al-Mada’in, Iraq 

66 

Baghdad 

82;0 

33;24 

Baghdad, Iraq 

67 

Wasit 

81;30 

32;20 

Wasit, Iraq 

68 

Basra 394 

84;0 

30;0 

Basra, Iraq 


Ulugh Beg has the heading Armenia once more here, in which are included Balkuyah, Shamakhi 
and Bab al-Abwab. 

Ulugh Beg has just c Iraq here. 

Ulugh Beg has a new heading here ‘Basra’ under which he places Basra and Abadan. 
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Place Name 
(asma ’ al- 
buldan) 

L 

(al-tiil) 

(. al-ard ) 

Identification/ 
Modern Name 

69 

c Abadan 

84;30 

31;0 

Abadan, Iran 

Khuzi, 

stan (a region of Iran) 



70 

Jundisabur 

84;5 

31; 15 

Gundeshapur, Iran 

71 

Tastlr 

84;30 

31;30 

Tustar, Iran 

72 

c Askar 

84;30 

31; 15 

Asker Mukram, Iran 


Mukram 




73 

Ahwaz 

85;0 

31 ;0 

Ahwaz, Iran 

74 

Ramhurmuz 

85;45 

31 ;0 

Ram Hormoz, Iran 

75 

Arjan 395 

86;30 

30;30 

Arrajan, Fars Province, 





Iran 

76 

Shapur 396 

86;55 

30;0 

Sabur, Iran 

Fars ( 

Persia, a province of Iran) 



77 

Kazirun 

87;0 

29; 15 

Kazerun, Iran 

78 

Nubandjan 

87; 15 

30; 10 

Nawbandgan, Iran 

79 

FTruzabad 

87;30 

28; 10 

Firouzabad, Iran 

80 

Slraf 

88;0 

29;55 

Siraf, Iran 

81 

Shiraz 

88;0 

29;36 

Shiraz, Iran 

82 

Istakhr 

88;30 

35;0 

Persepolis, Iran 

‘Iraq' 

n 




83 

Yazd 398 

89;0 

32;0 

Yazd, Iran 


Ulugh Beg includes it in Fars. 

Ulugh Beg includes it in Fars. 

Ulugh Beg has ‘Jabal’ as the heading here. 
This place should be included in Iran. 


398 
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Place Name 
(asma’ al- 
buldan ) 

L 

( al-tiil ) 

<P 

(al-ard) 

Identification/ 
Modern Name 

84 

S[h]ahrazur 

82;20 

32;30 

(Kurdistan, Iraq) 

85 

Qirmasln 

83;0 

34;30 

Kirmanshah, Iran 

86 

Saharward 

83;20 

36;0 

Shahrud, Iran 

87 

Naha wand 

Mah al-Basra 

83; 15 

34;20 

Nahavand, Iran 

88 

Arzinkan 

83;40 

36;30 

Erzincan, Turkey 

89 

Hamadan 

83;0 

35; 10 

Hamadan, Iran 

90 

Karaj 

84;45 

34;0 

Karaj, Iran 

91 

Qazwln 

85;0 

35;0 

Qazvin, Iran 

92 

Isfahan 

86;40 

32;25 

Isfahan, Iran 

93 

Kashan 

86;0 

34;0 

Kashan, Iran 

94 

Qumm 

85;40 

35;45 

Qom, Iran 

95 

Rayy 

86;20 

35;0 

Shahr Rey, Iran 

i 

DTlman 399 




96 

Alamut 

85;37 

36;21 

Alamut, Iran 

97 

Taliqan 

85;0 

36; 10 

Taloqan, Afghanistan 

Kilan (Gilan province. 

Iran) 



98 

Hu sum az Jilan 

85;10 

34;0 


99 

Dima Qasba 
Damawand 

87;20 

37; 10 


i 

Tabaristan 




100 

Amul Qasba 

88;20 

36; 15 

Amol, Northern Iran 


Tabari stan 


399 


Ulugh reads Dilan. 
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Place Name 
(asma ’ al- 
buldan) 

L 

{al-tul) 

T 

(,al-ard ) 

Identification/ 

Modern Name 

101 

Astarabad 

89;35 

36;50 

Gorgan, Iran 

Jurjar, 

( 400 




102 

Abaskun 

89;30 

37; 15 

Port city on the Caspian 


Qasba Jurjan 



Sea in the Middle Ages 

103 

Jurjan 

90;0 

36;50 


Qumii 

i (a city in northern Iran) 401 



104 

Samnan 

88;0 

36;0 

Semnan, Iran 

105 

Damghan 

88;55 

36;20 

Damghan, Iran 

106 

Bastam 

89;30 

36;10 

Bastam, Iran 


Third Circle 




Iqlimha Khurasan (the region of Khurasan) 


107 

Farawa 

90;0 

39;0 


108 

Sabzawar 

91 ;30 

36;5 

Sabzewar, Iran 

109 

Nlshabur 

92;30 

36;21 

Nishapur, Iran 

110 

Tus 

92;30 

37;0 

Tus, Iran 

111 

Turshlz 

92;0 

35;0 

Turshiz, Iran 

112 

Tabas KllakI 

92;0 

33;0 

Tabas, Iran 

113 

Tun 

92;30 

34;30 

Ferdows, Iran 

114 

Qa’In 

93;20 

33;40 

Qaen, Iran 

115 

Tabas Maslna 

94; 15 

33; 15 

Tabas-e Masina, Iran 

116 

Zuzan 

93;30 

35;20 

Zuzan, Eastern Iran 


400 Ulugh Beg has ‘Kurkan’. 

401 Ulugh Beg has ‘Qaws’. 
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Place Name 
(asma’ al- 
buldan ) 

L 

(i al-tul ) 

(al-ard) 

Identification/ 

Modern Name 

117 

Harat 

94;20 

34;30 

Herat, Afghanistan 

118 

Sarakhs 

94;30 

37;0 

Sarakhs, Iran 

119 

Marw ar-Rud 

97;0 

36;30 

Bala Murghab, 
Afghanistan 

120 

Faryab 

99;0 

35;30 

Faryab, Iran 

121 

Balkh 

101;0 

36;41 

Balkh, Afghanistan 

i 

Khatlan 402 




122 

Andarab 

103;45 

36;0 

Andarab, Afghanistan 

123 

Badakhshan 

104; 24 

37; 10 

Faizabad, Afghanistan 

i 

Khwarizm 




124 

Bulur 403 

108;0 

37;0 

?? 

125 

Nukarkanj 

93;0 

42;35 

?? 

126 

Kurkanj Dar 

al-Mulk 

Khwarizm 

94;30 

42; 17 

Gurganj, cap. 

Khwarizm 

127 

Hazar Asf 

95;0 

41;0 

Hazar Asp, Iran 

128 

Kat 

95;0 

41;36 

ancient cap. Khwarizm 

129 

Darqan 404 

94; 15 

39;30 

Darghan, near Hazar 

Asp, Iran 


Ma Warn’ al-Nahr (Transoxonia) 


130 

Bukhara 

97;30 

39;50 

Bukhara, Uzbekistan 

131 

Samarqand 

99; 16 

39;37 

Samarqand, Uzbekistan 


402 Ulugh Beg reads Khllan. 

403 Engraved on the astrolabe as Busluz. 

404 Ulugh Beg includes it in Transoxonia. 
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Place Name 
(asma ’ al- 
buldan) 

L 

(al-tul) 

(al-ard) 

Identification/ 
Modern Name 

132 

Nasaf 

98;0 

39;0 


133 

Kish 

99;30 

39;30 

Kish, Iran 

134 

Isfijab az 

Shash 

99;50 

43;36 

Sayram, South 
Kazakhstan 

135 

Usrushana 

100;0 

40;0 

Istaravshan, Tajikistan 

136 

Khujand 

100;35 

41:55 

Sughd, Tajikistan 

137 

Binkat Qasba 
Shash 

101 ;0 

43;0 

Binkath, main city 
Shash 

138 

Tunkat Qasba 
Aylan 

101 ;0 

43; 25 

Tunkath, main city in 
Ilaq 

139 

Akhshikat 

Qasba 

Farghana 

101:20 

42;25 

In Ferghana, 
Uzbekistan 

140 

Uzkand 

102;50 

44;0 


141 

Ush 

102; 20 

43; 20 



Fourth Circle 




Tatimma Iqlimha Turk (continuation of the region of Turkistan) 405 

142 

Kashghar 406 

106;30 

44;0 

Kashgar, China 

143 

Chaj vahu 
Shash 407 

109;0 

42;30 

??, in Shash 

144 

Khutan 

107;0 

42;0 

Khotan, China 

145 

Almaligh 

102;30 

44;0 

Turkish Central Asia 

146 

Qabaligh 

108;0 

44;0 

Turkish Central Asia 


405 

406 


407 


It is not a ‘continuation,’ but a new heading! 
Ulugh Beg includes it in Transoxonia. 

Ulugh Beg includes it in Transoxonia. 
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Place Name 
(asma’ al- 
buldan ) 

L 

(al-tul) 

<P 

(al-ard) 

Identification/ 

Modern Name 

147 

Awsh Kluran 

110;0 

46;0 

Turkish Central Asia 

148 

Pish Baligh 

111 ;0 

45;50 

Pochongtse, Uighur (in 
ruins) 

149 

Qaraqurum 

112;0 

46;0 

Karakorum, Mangolia 

150 

Khan Baligh 

124;0 

46;0 

Beijing, China 

Kirman (Kerman Province, Iran) 



151 

Shlrjan 

90;20 

29;30 

Sirjan, Iran 

152 

Hurmuz 

92;0 

25;0 

Hormuz, Iran 

153 

Bardslr 

92;30 

29;50 

Birdsir, Iran 

154 

Jlruft 

93;0 

27; 30 

Jiroft, Iran 

155 

Bam 

94;0 

28;30 

Bam, Iran 

156 

Narmaslr 

94;20 

29;0 

Narmasir, Iran 

157 

Khabls 

93;0 

31 ;0 

Khabis, Iran 

Zabalistan 




158 

Zaranj Madina 
Sijistan 408 

90;0 

32;30 

Zaranj, Afghanistan 

159 

Bust 

100;0 

33;0 

Bost, Afghanistan 

160 

Takinabad 

101 ;55 

33;20 

Takinabad, Afghanistan 

161 

Maymand 

101 ;55 

33;20 

Maymand, Afghanistan 

162 

Ghazna Qasba 
Zabalistan 

104; 20 

33;35 

Ghazna, Afghanistan 


408 


Ulugh Beg places it under the heading Zaranj 
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Place Name 
(asma ’ al- 
buldan) 

L 

( al-tiil) 

<P 

(< al-ard ) 

Identification/ 

Modern Name 

163 

Banjahlr az 
Kabulistan 409 

104;40 

35;0 

Banjahir, Afghanistan 

164 

Ribat Amir 

105;0 

34;0 


Makran 




165 

Basir Qasba 
Makran 

98;0 

26; 15 


166 

Klj az Makran 

99;0 

28;0 


167 

Jalq az Makran 

99;0 

30;0 

Jalq, Pakistan 

Sind 





168 

Daybul wa 
Hunah 410 

102;30 

25; 10 

Debal, near Karachi, 
Pakistan 

169 

Mansura Qasba 
Sind 

105;0 

27; 40 

Brahmanabad, Pakistan 

170 

Tana az Sahil 
Bahr Hind 

102;0 

39;20 411 

‘Tanah on the coast of 
The Sea of India’, 

Thane, Maharashtra 

Hind 4 

L2 




171 

Nahlawara 

102;30 

22;0 

Patan, Gujarat 

172 

Sawmnat 

106;0 

17;0 

Somnath, Gujarat 


Ulugh Beg places this and the next locality under the heading ‘Kabulistan’; the astrolabe does not 
have this reading. 

Ulugh Beg includes it in Makran. 

The latitude is wrong; it should be 19;20° as given by Ulugh Beg. Astrolabe A093 gives the 
longitude and latitude correctly as given by Ulugh Beg and adds the maximum duration of daylight 
as 13; 12 hours, which is correct for the latitude of 19;20°. However, both the astrolabes place it 
wrongly in the region of Makran, instead of in Hind. 

Ulugh Beg lists just nine places in Hind (Tana, Nahlawara, Sawmnat, Multan, Qandahar, Lahawar, 
Qannawj dar al-Mulk Hind, Banaras and Sarandlb); the rest here are derived from some other 


source. 
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Place Name 
(asma’ al- 
buldan ) 

L 

(al-tul) 

<P 

(al-ard) 

Identification/ 

Modern Name 


Fifth Circle 




Tatimma Iqlimha Hind (continuation of the region of Hind) 


173 

Multan 

107;35 

29; 40 

Multan, Pakistan 

174 

Qandahar 

107;40 

33;0 

Qandahar, Afghanistan 

175 

Lahawar 

109;20 

31;50 

Lahore, Pakistan 

176 

Qannawj Dar 
Mulk Hind 413 

102;50 

26;35 

Kannauj, UP, India 

177 

BanarasI 

117;20 

26;55 

Varanasi, UP, India 

178 

Sarandlp 

130;0 

10;0 

Sri Lanka 

179 

Kashmir 

108;0 

35;0 

Srinagar, India 

180 

Akbarabad 

114;0 

26;43 

Agra, India 

181 

Hadrat 

Shahjahanabad 

113;0 

28;39 

Delhi, India 

1 

Tatimma Iqlimha Hind (continuation of the regions of Hind) 


182 

Ghazlpur 

119;40 

26;40 

Ghazipur, UP, India 

183 

Munklr 

121 ;45 

26; 40 

Munger, Bihar, India 

184 

Ilahabad 

115;34 

26;50 

Allahabad, UP, India 

185 

Surat 

108;50 

20; 15 

Surat, Gujarat, India 

186 

Bahra’ich 

117;30 

28;0 

Bahraich, UP, India 

187 

Kurakpur 

119; 15 

27; 20 

Gorakhpur, UP, India 

188 

Mandu 

114; 13 

22; 13 

Mandu, MP, India 

189 

Kawaliyar 

115;0 

26;29 

Gwalior, MP, India 


413 


Ulugh Beg refers to Kannauj as the capital city of India. 
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Place Name 
(asma ’ al- 
buldan ) 

L 

{al-tul) 

<P 

(al-ard) 

Identification/ 

Modern Name 

190 

Kalkanda 

114;39 

18;4 

Golconda = Hyderabad, 
India 

191 

Dhaka Bankala 

130;0 

27;0 

Dhaka, Bangladesh 

192 

Sanarkam 

131;0 

26;0 

Sonar Gam, Bangladesh 

193 

Qakaj 


26;0 

Overwritten illegible 

194 

Kul 

114;19 

28;6 

Aligarh, UP, India 

195 

Burhanpur 

Sixth Circle 

109;0 

20; 31 

Burhanpur, MP, India 

Tatimma Iqlimha Hind (continuation of the region of Hind) 


196 

Bahruj 

111 ;5 

21;20 

Bharuch, Gujarat, India 

197 

Sir hind 

111;33 

30;30 

Sirhind, Panjab, India 

198 

Patna 

120;45 

26; 40 

Patna, Bihar, India 

199 

Rahtas 

119;45 

26;30 

Rohtas, Bihar, India 

200 

Sultankut 

104;0 

33;0 

Sultankot, UP, India 

201 

Sanbhal 

115;0 

28;4 

Sambhal, UP, India 

202 

Kara 

117;6 

26;36 

Kara, UP, India 

203 

Khanbayat 

109;4 

22; 20 

Cambay, Gujarat, India 

204 

Jidda 

76;0 

21;0 

Jeddah, Saudi Arabia 

205 

Bljapur 

105;30 

17;20 

Bijapur, India 

206 

Dawlatabad 

111 ;0 

20;30 

Daulatabad, India 

207 

Kupama’u 

116;33 

26;45 

Gopamau, India 

208 

Jawnpur 

119;6 

26;36 

Jaunpur, UP, India 

209 

Manikpur 

118;10 

26;49 

Manikpur, UP, India 
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Place Name 

L 

<P 

Identification/ 


(asma ’ al- 
buldan) 

(al-tul) 

( al-ard ) 

Modern Name 

210 

Ahmadnakar 

107;0 

19;0 

Ahmednagar, 
Maharashtra, India 



Figure A072.7 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

The rim of the two upper quadrants bears altitude scales which are divided in 
0;20°, 1° and 5° and labelled in 5s as 5—90; 90—5 in Abjad letters. In addition, in the 
upper left quadrant, the groups of 5° are numbered also in the reverse direction, i.e., 
from the south point to the east point, in common Arabic/Persian numerals. This 
numbering in both directions is useful when measurements are done with the sine 
quadrant inscribed in the upper left. 

In the upper left is the trigonometric quadrant with 60 horizontal and 60 vertical 
parallels, with every fifth line highlighted with dots. These parallel lines are numbered 
along the two radii in groups of five thus: 5, 10, ... 60. 

In the upper right is the solar quadrant with thirty equally spaced arcs of 
declination, where also every fifth line (marking the boundary of a zodiac sign) is dotted. 
The names of the related signs are engraved along the two radii, along with the 
numerical values of their subdivisions as 6, 12, 18, 24, 30, separately for each sign. 

In this quadrant are plotted three sigmoid curves of the solar meridian altitude at 
the three latitudes of 21°, 29°, 32°, representing the three Mughal imperial capitals 
Agra, Delhi and Lahore. These curves are accompanied by labels reading khatt nisfal- 
nahar bi-ard 27; ... 29, ... 32. 

In the lower half are engraved the shadow squares, on the left for a base of 7 and 
on the right for a base of 12 and 60. The vertical and horizontal scales on the left are 
divided into 7 parts and numbered accordingly. The vertical and horizontal scales on the 
right are divided into 12 parts and numbered accordingly; here each is further 
subdivided into 5 units. 

Vertical scale on the left: zill sullam aqdam ma c kus 
Horizontal scale on the left: zill sullam aqdam mustawT 
Horizontal scale on the right: zill sullam asdbi c wa sittaym mustawT 
Vertical scale on the right: zill sullam asdbi c wa sittaym ma c kus 

Inside the shadow squares, there is a table with the heading zadwal sd c dt tulu c buruj 
bi- ard bold! az bilad mulk al-Hind (table of the times of rising of signs in the latitudes 
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of some of the localities belonging to the country of India). 414 This table provides the 
rising times of the signs at each degree of latitude from 20° to 39° which roughly 
corresponds to the extent of the Mughal empire from Burhanpur at 20° in the south up 
to northern Afghanistan at about 35 ° in the north. 


Table A072-4 Rising Times of the Signs 


Signs 

Latitudes 

Aries 

Pisces 

(h;m) 

Taurus 

Aquarius 

(h;m) 

Gemini 

Capricorn 

(h;m) 

Cancer 

Sagittarius 

(h;m) 

Leo 

Scorpio 

(h;m) 

Virgo 

Libra 

(h;m) 

20° 

1;34 

1;46 

2;3 

2;14 

2;14 

2;9 

21° 

1;34 

1;45 

2;3 

2; 15 

2;14 

2; 10 

22° 

1;33 

1;44 

2;3 

2;10 

2;16 

2; 10 

23° 

1;32 

1;44 

2;2 

2;10 

2;16 

2;9 

24° 

1 ;31 

1;43 

2;2 

2; 16 

2;16 

2;12 

25° 

1;30 

1;42 

2;2 

2;16 

2; 17 

2; 13 

26° 

1;29 

1;41 

2; 1 

2;16 

2; 18 

2; 14 

27° 

1;28 

1;40 

2; 1 

2; 17 

2;19 

2; 15 

28° 

1;27 

1;39 

2;0 

2; 17 

2; 20 

2;16 

29° 

1;26 

1;38 

2;0 

2; 17 

2;21 

2; 18 

30° 

1;25 

1;38 

2;0 

2; 18 

2;22 

2;19 

31° 

1;25 

1;37 

1;39 

2; 18 

2;23 

2; 20 

32° 

1;22 

1;36 

1; 18 

2; 19 

2; 24 

2;21 

33° 

1;21 

1;35 

1; 18 

2;19 

2;25 

2; 22 

34° 

1;20 

1;34 

1; 18 

2;20 

2;26 

2; 23 


414 


This table occurs only in three astrolabes by Diya’ al-Din, here and in A092 (from 20° to 40°) and 
in A093 (from 21° to 40°). 
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35° 

l; 19 

1;33 

1; 18 

2;20 

2; 27 

2; 24 

36° 

1:18 

1;32 

1:17 

2;20 

2;28 

2; 26 

37° 

1:16 

1 ;31 

1:17 

2;21 

2;29 

2; 27 

38° 

1; 16 

1;29 

l; 17 

2;21 

2;30 

2;28 

39° 

l; 14 

1;28 

1:16 

2;22 

2;31 

2;30 


The shadow squares are enclosed in 10 concentric semi-circular rows. The first 
two rows are engraved with the cotangent scales in digits and in feet and their 
subdivisions. In the next two rows are engraved the names of the 12 zodiac signs and 
the names and serial numbers (in common Arabic/Persian numerals) of the 28 lunar 
mansions respectively. 

A table of limits occupies the rows 5 and 6. In row 5 are engraved the full names 
of the five planetary lords of each sign. In the next row are given the numerical limits 
of the five terms twice; the individual limits in Abjad and the cumulative limits in 
common Arabic/Persian numerals. For example, the data about the third sign al-Jawzd’ 
(Gemini) is as follows. The cumulative limits are shown in italics. 


c Autarad 

Mushtari 

Zuhrah 

Mirrikh 

Zuhal 

(Mercury) 

(Jupiter) 

(Venus) 

(Mars) 

(Saturn) 

6 

6 

5 

7 

6 

6 

12 

17 

24 

30 


The rows 7 and 8 contain the table of the decans and their planetary regents. The 
last two rows give once again the decans, but with different planetary regents than the 
conventional ones. For example, the table related to the sign al-Jawzd’ is as follows: 


Mushtari 

Mirrikh 

Shams 

(Jupiter) 

(Mars) 

(Sun) 

10° 

20° 

30° 

c Autarad 

Zuhrah 

Zuhal 

(Mercury) 

(Venus) 

(Saturn) 

10° 

20° 

30° 
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Alidade 

The straight bar alidade has ornate ends and a matching ornate centre-piece. On 
the left side is engraved a zodiac scale to match the upper right quadrant on the back, 
with the names of the signs engraved in full. On the right hand side is a sexagesimal 
scale labelled in 5s from 5 to 60. In a lower register there is also a scale of seasonal 
hours to measure time when the alidade is used as a sundial with the sighting plate on 
the right as the gnomon. The wedge is nicely formed as a horse’s head. 



Directly below the horizontal diameter is engraved the astrolabe maker’s signature 
in two lines and two segments, one on the right and the other on the left: 

'canal aqall al-ibad diya’ al-dTn muhammad ibn 

shaykh qd’ini muhammad ibn mulld c Tsd ibn shaykh allahdad 

humdyum asturldbi IdhurT 

ftsanah 1067 hijrljulus mubarak shah jahan 31 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Shaykh Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad 
of Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1067 
Hijrl, in the blessed regnal year 31 of Shah Jahan.’ 
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Provenance 

It was acquired by Sawai Jai Singh in the first quarter of the eighteenth century 
along with some other masterpieces of the Lahore astrolabes. In about 1917 when G. R. 
Kaye was preparing his book on Jai Singh’s observatories, the astrolabe was with the 
Jaipur Museum; later, at some uncertain date, it was transferred to the Jaipur 
Observatory. 

Bibliography 

Kaye 1918, p. 16 ff, where this astrolabe is designated as ‘Jaipur B (Astrolabe dated the 
31 st year of the reign of Shah Jahan and A. H. 1067 (= A.D. 1657).’ Fig. 6 (front), 
Fig. 8 (back) and Fig. 13 (gazetteer). 

Gunther 1932, no. 75, p. 206, figs. 104 (back), 105 ( kursl ) and 106 (front). 
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A073® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1068 AH (AD 1657-58) 


Diameter 171 mm 
Paris, PC. 

Repertoire 16, 18 415 



Figure A073.1 - Front of the astrolabe (photo by S. R. Sarma) 


415 


The Repertoire lists this astrolabe twice; the description is the same in both cases, but the location 
varies; under 16, ‘coll[ection] particuliere, under 18, ‘coll. Jean Soustiel’. 
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Components 

Body with kursT (d. 171, h. 218, t. 8), shackle and ring, rete (d. 158) for 45 stars, 5 
plates, alidade, pin, washer and horse. 

Front 

Ring has an octagonal cross-section, the shackle is of trifoliate shape, the kursT 
pierced and engraved on the surface. Limb divided in 1° and 5° and labelled from 5 to 
360. 

Rete 

The rings of Capricorn and Ecliptic are held together by the east-west equinoctial 
bar, which has counter changes at its two intersections with the ecliptic ring, and by the 
solstitial bar which is partly represented. The ecliptic ring is divided into the 12 signs of 
the zodiac and labelled with their names; each sign divided into groups of 6° and 
numbered as 6, 12, ...30; these units are further subdivided into 1°. 

There are 18 star pointers outside the ecliptic and 27 inside. These are joined by 
an elegant floral tracery consisting of branches, leaves and flowers with six petals each. 
A small zawraqi horizon for latitude 32° is placed inside the ecliptic ring. There is a 
handle at the west point and a triangular Capricorn index at the south point. 
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Figure A073.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Plates 


There are 5 plates. 
Table A073-1 Plates 



<P 

Longest day 

la 

18° 

13;12 hours 

lb 

22° 

13;22 hours 

2a 

25° 

13;35 hours 

2b 

27° 

13;43 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14;8 hours 
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<P 

Longest day 

4a 

35° 

14;25 hours 

4b 

Special plate to be used with zawraqi horizon 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On plates 1, 2, 3 and 4a, altitude circles are drawn for each 1°, with every fifth 
dotted. Azimuth arcs are traced for each 6° below the oblique horizon, each fifth of 
these (30°) is dotted and extended above the horizon. In the lower half, there are plain 
lines for seasonal hours and dotted lines for equal hours which are drawn from the 
western horizon. Plate 4b is designed to be used along with the zawraqT horizon on the 
rete; it has two notches at the south and north points 

Geographical Gazetteer 

The geographical gazetteer on the inner side of the mater provides the names, 
longitudes and latitudes of 116 localities arranged according to climates. It is almost the 
same as the gazetteers in A082 for 128 localities and A088 for 124 localities, but for the 
addition and deletion of a few localities. 
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Figure A073.3 - Geographical gazetteer (photo by S. R. Sarma) 


Back 

The rim of the two upper quadrants is divided in 1° and 5° and labelled twice; 
once in Abjad notation 5—90; 90—5; and again with common Arabic/Persian numerals 
in the reverse direction 90—5; 5—90. 

The upper left quadrant has 60 vertical and 60 horizontal parallels with every fifth 
dotted. These are numbered in 5s along the vertical and horizontal diameters from 5 to 
60, starting from the centre and reaching up to the arc. 

The upper right quadrant is divided by 30 declination arcs, the intervening spaces 
representing 6° of solar longitude. The corresponding names of the zodiac signs and the 
numerical values of their subdivisions (6, 12, ...30 for each sign) are written along the 
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two radii. On these arcs are drawn three curves to show the meridian altitudes of the sun 
at latitudes 27°, 29° and 32°, with the labels khatt nisf al-nahar bi-ard 27, khatt nisf al- 
nahdr bi-ard 29, khatt nisf al-nahar bi-ard 32. 



Figure A073.4 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower half are engraved shadow squares, on the left for a base of 7 and on 
the right for a base of 12, with the usual divisions and labels. Inside the shadow squares 
are two rectangular tables, on the left the table of the excess of revolution ifadl al-dawr ) 
and on the right the table of triplicities. 
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The shadow squares are enclosed by 8 semi-circular rows. 

Rows 1-2, counted from outside, carry scales of cotangents and their subdivisions; 
rows 3-4 the names of the 12 signs and the names of the 28 lunar mansions; 
rows 5-6 the limits of signs ( hudud ); and 
rows 7-8 the decans and their regents ( wujuh ). 

Inscription 

Immediately below the horizontal diameter is the astrolabe maker’s signature: 
'amal aqall al- c ibad diya’ al-dm muhammad 
ibn qd’irn muhammad ibn mulla c isd 
ibn shaykh allahdad asturldbl humdyum 
lahunfi sanah 1068 hijn 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, in the year 1068 Hijrl.’ 

Provenance 

The astrolabe was on loan to the Institut de Monde Arabe at Paris where I saw it 
in 1994 summer; I understand that it was subsequently returned to the private collector 
who owns it. 
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A074® ASTROLABE BY DIVA’ AL-DIN MUHAMMAD, 1069 AH (AD 1658-59) 


Diameter 175 mm 


Oxford, Museum of the History of Science (#53637) 


CCA 77=1002; Repertoire 19 



Figure A074.1 - Front of the Astrolabe (© Museum of the History of Science, Oxford) 
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Components 

Body with kursT (d. 176, h. 233, t. 6), shackle and ring, rete (d. 158) for 57 stars, 5 
plates (d. 158), alidade (162 x 15), pin and horse. The horse seems to be a replacement. 

Front 

The ring has an octagonal cross-section; the shackle is trifoliate. The profiles of 
the kursT are formed by ogees rising from the body of the astrolabe, followed by a lobe 
and one more ogee, and finally topped by a trifoliate finial. These profiles form the 
frame inside which is arranged a bouquet of three large flowers and six leaves. The 
petals of the flowers and the leaves are marked by engravings on the surface. The limb 
is divided in 1° and 5° and labelled from 5 to 360. 

Rete 

In the rete, the two rings of the Tropic of Capricorn and of the ecliptic are held 
together by the equinoctial bar which has counter changes at its two intersections with 
the ecliptic. The solstitial bar is also partly represented. The ecliptic ring is divided into 
the 12 signs of zodiac and labelled with their names. Each sign is subdivided into groups 
of 6° and numbered accordingly. On the sloping edge, an effort was made to divide it 
into 1°, but the divisions are not uniform. 

There are 57 named star pointers which are joined by a floral tracery. At two points 
the tracery is broken and welded together. 
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Figure A074.2 - Rete of the astrolabe (© Museum of the Flistory of Science, Oxford) 


Table A074-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus JanubT 

|3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

Sadr al-Qaytus 

k Ceti 

6 

Ras al-Ghul 

(3 Persei 

7 

Kaff al-Jadhma 

a Ceti 

8 

Mirfaq al-Thurayya 

a Persei 

9 

Tali Masdfat al-Nahr 

Y Eridani 
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Star Name 

Identification 

10 

c Ayn al-Thawr 

a Tauri 

11 

Al-Ayyuq 

a Aurigae 

12 

Rijl al-Jawzd’ Yusra 

(3 Orionis 

13 

Yad al-Jawzd’ Yusra 

Y Orionis 

14 

Yad al-Jawzd’ Yumnd 

a Orionis 

15 

Rijl al-Jawzd’ Yumnd 

k Orionis 

16 

Shfrd Yamdm 

a Canis Majoris 

17 

Shfrd ShamT 

a Canis Minoris 

18 

Tarfat al-Safina 

p Puppis 

19 

? 


20 

? 


21 

Fard al-Shuja c 

a Hydrae 

22 

Qalb al-Asad 

a Leonis 

23 

Zahr Dub Akbar 

a Ursae Majoris 

24 

Qb' idat al-Bdtiya 

a Crateris 

25 

Zahr al-Asad 

6 Leonis 

26 

Rds al-Asad 

p Leonis 

27 

Al-Sarfa 

|3 Leonis 

28 

Al-Andq 

t, Ursae Majoris 

29 

Jandh al-Ghurdb 

y Corvi 

30 

Simak A c zal 

a Virginis 

31 

Simdk al-Rdmih 

a Bootis 

32 

Kijfa Janubi 

a Librae 

33 

Kijfa Shamdli 

(3 Librae 
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Star Name 

Identification 

34 

Nayyir Fakkah 

a Coronae Borealis 

35 

c Unuq al-Hayyah 

a Serpentis 

36 

? 


37 

Qalb al-Aqrab 

a Scorpii 

38 

Ras al-Jdthi 

a Herculis 

39 

Ras Hawwd 

a Ophiuchi 

40 

c Ayn al-Tinnm 

y Draconis 

41 

Yad al-Hawwd al-Yumnd 
al-Muqaddam 

6 Ophiuchi 

42 

Anwar al-Farqadayn 

(3 Ursae Minoris 

43 

Nasr al-Waqi c 

a Lyrae 

44 

c Isdbat al-Rdmi 

p Sagittarii 

45 

Minqdr al-Dajdjah 

(3 Cygni 

46 

Nasr Fair 

a Aquilae 

47 

Dhanab al-Dulfin 

8 Delphini 

48 

? 


49 

Dhanab al-Dajdjah 

a Cygni 

50 

Fam al-Faras 

8 Pegasi 

51 

Dhanab al-Jadl 

6 Capricorni 

52 

Sdq Sdkib al-Md’ Jjanubl] 

6 Aquarii 

53 

Dhanab al-Qaytus ShamdlT 

i Ceti 

54 

Mankib al-Faras 

(3 Pegasi 

55 

Kaff al-Khadlb 

(3 Cassiopeiae 

56 

Jandh al-Faras 

y Pegasi 

57 

Surrat al-Faras 

6 Pegasi 
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Plates 


There are five plates with the following specifications 
Table A074-2 Plates 



<P 

Longest day 

lb 

22° 

13;22 hours 

2a 

25° 

13;35 hours 

2b 

27° 

13;43 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

35° 

14;24 hours 

4b 

38° 

14;44 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On plates 1 to 4, altitude circles are drawn for each 1 ° and every sixth is dotted. 
On plate la and lb, these circles are numbered twice in two rows, one below the other, 
both on the left and right. On other plates, the circles are numbered in the usual manner 
both on the left and on the right. Azimuth arcs are drawn for every 6° below the horizon; 
every fifth arc (30°) is drawn above and below the horizon and dotted below the horizon. 

Lines for seasonal hours are drawn on all plates. Lines for equal hours are drawn 
from the western and eastern horizons on plates la, lb and 2b; on the rest from the 
western horizon. 

On the plate of ecliptic coordinates (5a), the circles of celestial latitudes are drawn 
for every 2° and the arcs of the celestial longitudes for every 6°. The names of the 
zodiac signs and the numerical values of their subdivisions are engraved along the 
ecliptic circle. Above the north point is the label safihat mlzan al-ankabut. 

The reverse side of this plate (5b) is engraved with the plate of horizons and carries 
the label safiha afaqT. Here four sets of half horizons are engraved for every degree of 
latitude from 3 to 90°. 
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3 

7 

11 .. 

.. 83 

87 

90 

4 

8 

12 .. 

.. 84 

88 

90 

5 

9 

13 .. 

.. 85 

89 

90 

6 

10 

14 .. 

.. 82 

86 

90 


These are accompanied by declination scales, numbered as 6, 12, 18, 23;30 and 
labelled taqsxm mayl kullT janubT (division or scale of the maximum declination south) 
or taqsTm mayl kullT shamalT (division or scale of the maximum declination north). 


This is one of the rare horizon plates, for it has notches at all the four cardinal 
points so that all the four sets of horizons can be made use of. 



Figure A074.3 - Geographical gazetteer (© Museum of the Flistory of Science, Oxford) 


Geographical Gazetteer 
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The gazetteer is engraved in three circles to provide the names, longitudes and 
latitudes of 89 places, arranged according to climates. The entries are engraved in a zig¬ 
zag manner. 

Table A074-3 Geographical Gazetteer 


Place Names L 

<P 

asma’al- al-tul 

al-ard 

buldan 



Outer Circle 


[-1] az khatt istiwa’ ta iqlim awwal (from the equator up to the first climate) 


1 

Sahil Bahr 
Awqiyanus 

11;0 

0;0 


2 

Jazlrat Qanbala 

21;0 

3;0 

Madagascar 

3 

Jamkut 

177;0 

5;0 


4 

Thala 

180;0 

5;0 


5 

Kuku 

54;10 

10;0 


6 

c Adan 

76;0 

11 ;0 


i 

[I] al-iqlTm al-awwal (the first climate) 



7 

Jabal 

75;0 

13;30 


8 

Damar 

77; 15 

13;30 


9 

Bajja al-Barbar 

10;0 

14;0 


10 

Dabll 

74;20 

14;10 


11 

San c a’ Dar al- 
Mulk Y aman 

77;30 

14;30 


12 

Jind 

75;30 

14;30 


13 

Sawmnat 

107.0 

14;30 


14 

Zatun 

114;0 

17; 15 


15 

Bljapur 

105;30 

17;20 


16 

Burhanpur 

103;0 

20;30 
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Place Names 
asma’ al- 
buldan 

L 

al-tul 

al-ard 

17 

Dawlatabad 

111 ;0 

20;30 

[II] al¬ 

-iqlim duyam (the second climate) 


ls 

Jadda 

76;0 

21;0 

19 

Makka 

Mu c azzam 

77; 10 

21;40 

20 

Madlnat 

Musharrafa 

75;20 

25 ;0 

21 

Ta’if 

77;30 

21:20 

22 

Kanbayat 

109;20 

22;20 

23 

Khaybar 

75;20 

24;20 

24 

Hurmuz 

92;0 

25 ;0 

25 

Ajmlr Hadrat 
Khwaja 416 

111 ;5 

26;0 

26 

Kawaliyar 

114;0 

26;29 

27 

Qannawj 

115;50 

26;35 

28 

Jawnpur 

119;6 

26;36 

29 

Akbarabad Dar 
al-Khilafat 

114;0 

26;43 

30 

Kara wa 
Manikpur 

118; 10 

26;49 

[III] a 

l-iqlim siwum (the third climate) 


31 

Kulkanda 

114; 19 

18;4 

32 

Kul Jalall 

114; 19 

28;4 


416 


Hadrat Khwaja is a refrence to the Sufi saint Khwaja Moinuddin Chishti whose mauloseum is in 
Ajmer. 
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Place Names 
asma’ al- 
buldan 

L 

al-tiil 

al-ard 

33 

Hadrat 

Shahjahanabad 

113;35 

28;39 

34 

Panlpatah 

113;20 

28;20 

35 

Shiraz 

88;0 

29;36 

36 

Multan 

107;35 

29;40 

37 

HansI 

112;25 

29;45 

38 

Basra 

84;0 

30;0 

39 

Kirman 

91;30 

30;5 


Middle Circle 



[III] tatimma al-iqlTm siwum (continuation of the third climate) 

40 

Tanlsar 

112;33 

30;10 

41 

Iskandariyya 

61;54 

30; 18 

42 

Misr 

63;20 

30;20 

43 

Sunam 

112;25 

30;30 

44 

Bayt al-Maqdis 

66;30 

31;50 

45 

Lahur Dar al- 
Saltanat 

109;20 

31;50 

46 

Yazd 

89;0 

32;0 

47 

Isfahan 

82;40 

32;25 

48 

Qandahar 

82;40 

33;0 

49 

Mada’in 

72;0 

33;0 

50 

Dimashq 

70;0 

33; 15 

51 

Baghdad 

82;0 

33;25 


[IV] al-iqlim chaharam (the fourth climate) 
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Place Names 
asma’ al- 
buldan 

L 

al-tul 

al-ard 

52 

Kashan 

86;0 

34;0 

53 

Mawsil 

74;0 

34;30 

54 

Kabul 

104;40 

34;30 

55 

Kashmir 

108;0 

35;0 

56 

Hamadan 

83;0 

35;10 

57 

Halab 

72;10 

35;50 

58 

Mashhad 

Maqdis 

92;30 

36;0 

59 

Bustam 

89;30 

36;10 

60 

Balkh 

101 ;0 

36;41 

61 

Taliqan 

85;45 

36;10 

62 

Badakhshan 

84;24 

37;10 

[V] al 

-iqlim panjum 

(the fifth climate) 


63 

Samarqand 

99; 16 

39;37 

64 

Bukhara 

97;30 

39;50 

65 

Tubbat 

110;0 

40;0 

66 

Burda c a 

83;0 

40;30 

67 

ShamakhI 

84;30 

40;50 

68 

Khujand 

85;35 

41 ;55 

69 

Khutan 

82;0 

42;0 

70 

Farghana 

82;0 

42;20 


Inner Circle 

[VI] al-iqlim shashum (the sixth climate) 


71 Kashghar 


106;30 


44;0 
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Place Names 
asma’ al- 
buldan 

L 

al-tiil 

<P 

al-ard 


72 

Bandaqiya 

92;0 

44;0 


73 

Shaikh 

85;30 

44;0 


74 

Taraz 

99;50 

44;31 


75 

Blsh Baligh 

112;0 

44;50 


76 

Qaraqurum 

115;0 

46;0 


77 

Khan Baligh 

124;0 

46;0 


78 

Harqala 

67;20 

46;30 


[VII] al-iqlim haftum (the seventh climate) 


79 

Araq 

105;0 

48;0 


80 

Bulghar 

90;0 

49;30 


81 

Aqcha Kirman 

62;0 

50;0 


82 

Qirqir 

65; 15 

50;0 


83 

Jaza’ir 

Rudjard 

68;50 

62;0 

[vn+; 

] al-iqlim khariz (beyond the [seventh] climate) 417 


84 

Dhaka Bankala 

130;0 

27;0 


85 

Patnah 

120;45 

26;40 


86 

Ghazlpur 

119;40 

26;40 


87 

Munklr 

121;45 

26;40 

Mungher 

88 

Ilahabad 

115;34 

26;50 


89 

Surat 

110;50 

20; 15 



Although the superscript refers to places north of the seventh climate, the six places listed here are 
from the third climate, placed here as addenda. 
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Back 

The rim of the two upper quadrants carries altitude scales which are divided in 1° 
and 5° and labelled as 5—90; 90—5. The upper left quadrant has 60 horizontal and 60 
vertical parallels, each fifth dotted; the lines are numbered along the two radii as 5, 10, 
15 ... 60. 

The upper right quadrant has 30 declination arcs for each 6° solar longitude; the 
names of the signs and the numerical values of their subdivisions (6, 12, 18, 24, 30) are 
written along the two radii. 

In the lower half are engraved shadow squares, on the left for a base of 7 feet and 
on the right for a base of 12 digits. The vertical and horizontal scales on the left are 
divided into 7 parts and numbered accordingly. The vertical and horizontal scales on the 
right are divided into 12 parts and numbered accordingly; these parts are further 
subdivided into 5 units each. The four scales are accompanied by the following labels: 
Vertical scale on the left: zill sullam aqdam mcfkus 
Horizontal scale on the left: zill sullam aqdam mustawT 
Horizontal scale on the right: zill sullam asdbi c wa sittaym mustawT 
Vertical scale on the right: zill sullam asdbi c wa sittaym ma c kiis 

Inside the shadow squares are engraved two rectangular tables. The table to the 
left of the vertical diameter is entitled jadwalfadl al-dawr (excess of revolution). 

The table on the right carries the heading jadwal arbdb muthallathdt laylT was 
nahdrT and displays triplicities in four sub-tables, each devoted to an element: nan wa 
tardbT (fiery and earthy) and hawd’Twa main (airy and watery). 

The rim of the lower half carries cotangent scales, on the left in feet and on the 
right in digits. The next two rows contain the names of the 12 zodiac signs and the names 
of the 28 lunar mansions. The latter are also numbered serially in the standard 
Arabic/Persian numerals. The next two rows display the limits of the signs, while the 
last two rows show the decans and their regents. 
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Figure A074.4 - Back of the astrolabe (© Museum of the History of Science, Oxford) 
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Alidade 

The alidade is well crafted with ornate ends and an ornate centre piece. The right 
arm carries a sexagesimal scale numbered in 5s from the centre to the tip from 5 to 60. 
On the lower half of the right arm is a scale of seasonal hours. The left arm carries a 
declination scale corresponding to the arcs of the signs of the zodiac together with the 
names of signs arranged in pairs as in the upper right quadrant. 

Inscription 

c amal aqall al-ibaddiya’ al-dln muhammad ibn qd’im muhammad ibn mulld 
c Tsd ibn shaykh allahdad asturlablhwndyum lahunfisanah 1069 hijrT gh- 
s-t 

‘The work of the least of the servants [of God], Diya’ al-Din Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1069 
Hijrl, [in Abjad notation] 1000+60+9.’ 

The year corresponds to AD 1658-59. 

Provenance 

Gift of Lewis Evans 1924. 

Bibliography 

Gunther 1932, no. 77, pp. 208-210, fig. 109. 



A075 ASTROLABE BY DIYA AL-DIN MUHAMMAD, 1069 AH (AD 1658-59) 
Diameter 145 mm 

PLU: ex-London, Sotheby’s (auction 27 April 2005, lot 46; auction 9 April 2008, lot 
212 ) 



Figure A075.1 - Front of the astrolabe (© Sotheby’s) 
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Components 

Body with kursT (d. 145), shackle and ring, rete for about 50 stars, 4 plates and pin; 
the alidade and horse are not visible in the photo, nor are they mentioned in the 
catalogue. 

Front 

The ring is plain; the shackle is of trifoliate shape with tear-drop like bases. The 
kursT displays a very fine fretwork. The profiles are made up of an ogee rising from the 
limb, which is followed by a lobe and an ogee, all these topped by a trifoliate finial. 
Inside the frame created by the profiles is a large flower of five petals on a long stalk, 
with two leaves on each side. All these parts are richly decorated with fine engravings 
on the surface. 

The limb is divided in 1 ° and 5° and labelled from 5 to 360. Dotted lines mark the 
divisions of groups of 6°; in the rete also dotted lines mark the divisions into signs and 
the subdivisions of 6° degrees. 

Rete 

The two rings of the Tropic of Capricorn and ecliptic are held together by the 
equinoctial and solstitial bars, both fully represented, the former with counter changes 
at its two intersections with the ecliptic and the later without any counter changes. The 
spaces between the two rings and inside the ecliptic ring are filled with an almost 
symmetrical arrangement of vines, producing circular loops, which are endowed with a 
profusion of tulip flowers with flared petals (a motif dear to Muqlm). At the tips of these 
petals and elsewhere are the named pointers to about 50 fixed stars. 

The ecliptic circle is divided into the 12 signs of the zodiac and the divisions are 
labelled with the names of the respective signs. Each sign is divided into units of 6° and 
these units are numbered as 6,12,... 30. The sloping edge of the ecliptic circle is marked 
with the divisions of 2°. There is a handle on the circumferential band, a little below the 
west point. 

Plates 

There are four plates serving the latitudes 22°, 25°, 32°, 34°, 36°, 38°; ecliptic 
coordinates and multiple horizons. It is strange that there is no plate for the imperial 
capitals of Agra and Delhi at 27° and 29°. Possibly one plate is missing. 
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Geographical Gazetteer 

There is a gazetteer engraved inside the mater, but the catalogue does not mention 
the number of localities represented there. 

Back 

The rim of the two upper quadrant bears altitude scales divided in 1° and 5° and 
labelled as 5—90; 90—5. The rim on the lower half is engraved with cotangent scales. 
In the upper left is a trigonometric quadrant with horizontal parallels for each 1 ° and 
dotted for each 5°. A solar quadrant in the upper right displays two curves of the sun’s 
meridian altitude at latitudes 27° and 32°. In the lower half are shadow squares and 
standard astrological tables. 

Inscriptions 

Below the horizontal diameter is the astrolabe maker’s signature, where the year 
is given in standard Arabic/Persian numerals as well as Abjad. 
c amal aqall al-ibad diya’ al-din muhammad 
ibn qd’im muhammad ibn mulld c isd 
ibn shaykh allahdad humdyum asturlabT 
lahunfi sanah 1069 hijrlgh-s-t 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, in the year 1069 Hijrl, [in Abjad 
1000+60+9] 1069.’ 

The year corresponds to AD 1658-59. On the edge of the astrolabe, there is another 
inscription, probably added by an owner, who is unidentified: 

ibn muhammad taql munajjim muhammad rada munajjim 

‘The son of Muhammad Taql, the astronomer, Muhammad Rada, the 

astronomer.’ 

Bibliography 

London, Sotheby’s, auction catalogue of 27.04.2005, lot 46, pp. 66-67; see also auction 

catalogue of 9 April 2008, lot 212. 
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A076 ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1070 AH (AD 1659-60) 418 
Diameter 88 mm 

Washington DC, National Museum of American History 
CCA 87; Repertoire 20 



418 


Entry is based on Gibbs & Saliba 1984, pp. 132-134; the geographical gazetteer is added. 
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Components 

Only the mater of this small astrolabe is extant. Body with kursT (d. 88), shackle 
and ring are original. The rete, 5 plates, alidade, pin and horse are later substitutes. 

Front 

The kursT is finely crafted with fretwork. The profiles are made up of a single lobe 
between two ogees, ending in a trifoliate finial. The surface of the kursT is decorated, on 
both sides, with ornate engravings. On the edges which form the profiles is a continuous 
chain-like pattern; the fretwork contains intertwined vines with a flower with three 
petals in the middle. 

The limb is graduated in 2° and 6° and labelled separately for each quadrant as 
6—90; 6—90; 6—90; 6—90. 


Geographical Gazetteer 

On the inner side of the mater is engraved a gazetteer of 38 places in two circles. 
The letters are written upside-down with their tops directed towards the centre of the 


astrolabe. The zero symbol with loops 

scissors. 

Table A076-1 Geographical Gazetteer 

on both terminals looks like a s 


Place Name 

L 

<P 


asma ’ al-buldan 

al-tul 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat 

75;20 

25;0 


Musharrafa 



3 

Misr 

63;20 

30;20 

4 

Al-Rum 

77;0 

39;40 

5 

Tabriz 

82;0 

38;0 

6 

Bulghar 

90;0 

49;30 

7 

Kufa 

79;30 

31;30 

8 

Baghdad 

80;30 

33;25 
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Place Name 
asma ’ al-buldan 

L 

al-tul 

T 

al-ard 

9 

Basra 

84;0 

30;0 

10 

Shiraz 

88;0 

29;36 

11 

Ardabll 

82;30 

38;0 

12 

Yazd 

89;0 

32;30 

13 

Isfahan 

86;40 

32;25 

14 

Sabzawar 

91;30 

36;5 

15 

Tus 

94;30 

37;0 

16 

Tun 

92;30 

32;30 

17 

Harat 

94;33 

34;30 

18 

Balkh 

101;0 

36;41 

19 

Bukhara 

97;30 

39;50 

20 

Samarqand 

99;56 

39;37 

21 

Hurmuz 

92;0 

25 ;0 

22 

Ahmadabad 

108;0 

23; 15 

23 

Kabul 

104;40 

34;30 


Inner Circle 



24 

Kashmir 

103;0 

35;0 

25 

Akbarabad 

114;0 

26;43 

26 

Shahjahanabad 

113;35 

28;39 

27 

Ajmlr 

111 ;5 

24;0 

28 

Kawaliyar 

115;0 

26;29 

29 

Lahur 

109;20 

31;50 

30 

Qandahar 

107;40 

33;0 

31 

Multan 

107;35 

29;40 
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Place Name 
asma ’ al-buldan 

L 

al-tiil 

al-ard 

32 

Khanbayat 

109;4 

22; 20 

33 

Bljapur 

105;30 

17;20 

34 

Ilahabad 

105;34 

27;50 

35 

Kalkanda 

114;39 

18;4 

36 

Dhaka Bankala 

130;0 

27;0 

37 

Burhanpur 

109;0 

20; 31 

38 

Batnah 

120;45 

26; 40 
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Figure A076.2 - Back of the Astrolabe (from Gibbs & Saliba 1984) 


Back 

On the back, the rim of the two upper quadrants carries altitude scales divided in 


2° and 6° and labelled as 6—90; 90—6. 
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The upper left quadrant is engraved with 30 horizontal parallels, i.e., one line for 
every 2 of 60 parts of the Radius, with every third line dotted. The parallel lines are 
numbered along the vertical radius as 6, 12, ... 60. 

The upper right quadrant contains six equally spaced declination arcs, the spaces 
between them representing a pair zodiac signs. The corresponding signs are marked 
with their serial numbers (0 to 11) along the two radii. On this grid are plotted two 
graphs of the solar meridian altitude at the latitudes 27° and 32° with the usual labels. 

In the lower half are shadow squares, on the left for a base of 12 and on the right 
for a base of 7. The related scales are divided and numbered accordingly with the usual 
labels. 

The rim of the lower half carries the cotangent scales, in digits on the left and in 
feet on the right. In the scale on the left, the unequal divisions are numbered as 1, 2, 3 
... 12, 14, 16, 18, 24, 30, 36, 42, 48, 60 followed by the label zill asdbi c . The same set 
of numbers are engraved on the right half as well, but followed by the label zill aqdam. 

Inside the cotangent scales are two semi-circular rows showing the correlation 
between the 12 signs of the zodiac and the 28 lunar mansions; the first scale is filled 
with the names of the 12 signs of the zodiac while the second is filled with the names of 
the corresponding lunar mansions. 

Inscription 

Within the shadow squares is engraved the astrolabe maker’s signature in four 

lines: 

‘canal aqall al- c ibad diya’ al-din muhammad 
ibn qd’im muhammad ibn mulld c isd ibn shaykh 
allahdad asturlabi humdyum lahuri 
JTsanah 1070hijrT 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the 1070 Hijrl.’ 

The others parts, viz., rete, plates, alidade, pin and wedge are crude modern 
imitations and in some cases non-functional. The rete has an unusual design and the 
ecliptic circle is not divided into signs and degree. There are several projections 



864 


Diya’ al-Din Muhammad 


resembling star pointers, but none of these carry star names. Clearly this rete is non¬ 
functional. Likewise the five plates are poor imitations. 

Therefore Gibbs & Saliba remark: ‘The obvious difference in quality between the 
body of the astrolabe and the various separable parts suggests that the latter were not 
work of Diya’ al-Din. The rete unquestionably non-functional. The numbers identifying 
altitudes on the plate faces do not correspond to specific divisions. There are several 
stray arcs among the projected hour lines.’ 

Provenance 

Ex-collection of Samuel Verplank Hoffmann, Edgerton, Mass. 

Bibliography 

Gibbs & Saliba 1984, p. 35, fig. 23; pp. 132-134, fig. 86, 87. 

Gunther 1932, no. 87, p. 216. 
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A077® ASTROLABE BY DIYA AL-DlN MUHAMMAD, 1071 AH (AD 1660-61) 419 
Diameter 83 mm 

Chicago, Adler Planetarium & Astronomy Museum (#A-81) 

CCA 2554; Repertoire 22 



Figure A077.1 - Front of the astrolabe. Photograph by Stephen Pitkin, Pitkin Studio. 
Image © Adler Planetarium, Chicago, IL. 


419 


Entry based on Pingree 2009, no. 17, pp. 73-77; the star list has been rearranged according to 
increasing right ascension. 
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Components 

Body with kursT (d. 83, h. Ill, t. 6), shackle and ring, rete for 30 stars, 5 plates, 
uninscribed alidade, washer, pin and wedge. 

Front 

The ring is plain and the shackle is probably of trifoliate shape. The kursT is solid 
and low with very low, almost flat, lobes in the profiles and with a trifoliate finial. On 
the front and back are floral decorations in low relief. The limb is divided in 2° and 6°. 
and labelled from 6 to 90 separately in each quadrant as 6—90; 6—90; 6—90; 6—90. 

Rete 

The Capricorn and ecliptic rings are held together by complete equinoctial and 
solstitial bars, the former with two counter changes at the centre and at one of its 
intersections with the ecliptic in the east, and the latter without any counter changes. 
Flat handle roughly at the NW point on the ring of the Tropic of Capricorn. The ecliptic 
circle is divided into the 12 signs of the zodiac and labelled with their names. Each sign 
is divided into units of 6°, but not numbered. Thorn-like star pointers are joined by 
vines; 30 of these thorns are engraved with heavily abridged star names. 

Table A077-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti^° 

2 

Fam al-Qaytus 

Y Ceti 

3 

Sadr al-Qaytus 

n Ceti 

4 

c Ayn al-Thawr 

a Tauri 

5 

Yad Jawzd’ al-Yusrd 

y Orionis 

6 

Jawzd’ Yumna 

k Orionis 

7 

Shfra YamanT 

a Canis Majoris 


420 


Pingree identifies it as i Cet, i.e., the northern tip of the tail of Cetus, but what is engraved on this 
rete is the southern tip, (3 Ceti. 
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Star Name 

Identification 

8 

Shfra Shami 

a Canis Minoris 

9 

Fard al-Shujd c 

a Hydrae 

10 

Qalb al-Asad 

a Leonis 

11 

Zahr Dub 

a Ursae Majoris 

12 

Qa' idat al-Bdtiya 

a Crateris 

13 

Jandh al-Ghurdb 

y Corvi 

14 

Sirndk A c zal 

a Virginis 

15 

Rdmih 

a Bootis 

16 

Kiffa JanubT 

a Librae 

17 

Nayyir Fakkah 

a Coronae Borealis 

18 

Al-Hayyah 

a Serpentis 

19 

Qalb al-Aqrab 

a Scorpii 

20 

Rds al-Jdthi 

a Herculi 

21 

Rds al-Hawwd 

a Ophiuchi 

22 

Nasr Waqi c 

a Lyrae 

23 

Nasr Fair 

a Aquilae 

24 

Dulfln 

8 Delphini 

25 

Dhanab al-Dajajah 

a Cygni 

26 

Fam al-Faras 

8 Pegasi 

27 

Dhanab al-Jadi 

6 Capricorni 

28 

Sdq Sdkib al-Md’ 

6 Aquarii 

29 

Mankib Far as 

(3 Pegasi 

30 

Kaff al-KhadTb 

(3 Cassiopeiae 
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Plates 


There are five plates with the following specifications: 
Table A077-2 Plates 



<P 

Longest day 

la 

18° 

13;9 hours 

lb 

22° 

13;21 hours 

2a 

24° 

13;32 hours 

2b 

27° 

13;43 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14;20 hours 

4b 

36° 

14;32 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On plates 1-4, altitude circles are drawn for every 6°; azimuth arcs are drawn for 
every 10° below the horizon on all plates except 4b where they are drawn for every 10° 
above and below the horizon. 421 Plain lines for seasonal hours are traced on all plates. 
Dotted lines for equal hours are drawn on plates 1 and 2 from both the western and 
eastern horizons, on 3-4 from the western horizon. 

On the plate of ecliptic coordinates, circles of celestial latitude are drawn for every 
6° and numbered from the circle of ecliptic to the north and to the south. Arcs of the 
celestial longitude are drawn for every 10°; every third of these which marks the 
boundary between two zodiac signs is dotted. The names of zodiac signs are engraved 
along the circle of ecliptic and the divisions 10° and labelled. At the north point, there 
is the label safihat mizdn al- ankabut. 


421 


Pingree states that these are drawn for every 30°, but the photos show otherwise. 
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On the plate of horizons half-horizons are drawn for the following latitudes: 


6 

16 

26 .. 

. 66 

8 

18 

28 .. 

.. 58 

10 

20 

30 .. 

.. 60 

12 

22 

32 .. 

.. 62 


Declination scales are marked along the vertical and horizontal diameters with 
divisions numbered as 6, 12, 18, 24, implying that the obliquity of the ecliptic is treated 
here as 24. 



Figure A077.2 - Geographical Gazetteer 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Diya’ al-Din Muhammad 


Geographical Gazetteer 

The gazetteer is engraved in two circles with the latitudes, longitudes and names 
(in this order) of 38 localities. It does not commence at the south point at the top as is 
usually done, but below at the north point and proceeds from right to left. The writing 
is upside down, i.e. the tops of the letters are towards the centre. 

Table A077-3 Geographical Gazetteer 



Place Name 
asma’ al-buldan 

L 

al-tiil 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77; 10 

21;40 

2 

Madlnat Musharraf 

75;20 

25 ;0 

3 

Misr 

63;20 

30;20 

4 

Halab 

72;10 

35;50 

5 

Tabriz 

82;0 

38;0 

6 

Ardabll 

82;30 

38;0 

7 

Bulghar 

90;0 

49;30 

8 

Kufa 

79;30 

31 ;30 

9 

Mada’in 

82;0 

33;10 

10 

Baghdad 

80;30 

33;25 

11 

Basra 

84;0 

30;0 

12 

Shiraz 

88;0 

29;36 

13 

Yazd 

88;0 

32;30 

14 

Hamadan 

83;0 

35;10 

15 

Isfahan 

86;40 

32;25 

16 

Sabzwar 

91;30 

36;5 

17 

Nlshapur 

92;30 

36;21 

18 

Balkh 

101;0 

36;41 
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Place Name 
asma’ al-buldan 

L 

al-tiil 

al-ard 

19 

Badakhshan 

104; 24 

37; 10 

20 

Bukhara 

97;30 

39;50 

21 

Samarqand 

99;56 

39;37 

22 

Kabul 

104;40 

34;30 

23 

Qandahar 

107;40 

33;0 


Inner Circle 



24 

Multan 

107;35 

29; 40 

25 

Lahur 

109;20 

31;50 

26 

Shahjahanabad 

113;35 

28;39 

27 

Akbarabad 

114;0 

26;43 

28 

AjmTr 

111 ;5 

24;0 ! 

29 

Kwaliyar 

115;0 

26;29 

30 

Bljapur 

105;30 

17;20 

31 

Dawlatabad 

111 ;0 

21;40 

32 

Ahmadabad 

108;40 

23; 15 

33 

Kalkanda 

115;39 

18; 10 

34 

Dhaka Bankala 

130;0 

27;0 

35 

Burhanpur 

109;0 

20; 31 

36 

Patna 

120;45 

27; 40 

37 

Kashmir 

103;0 ! 

35;0 

38 

Tubbat 

110;0 

40;0 
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Diya’ al-Din Muhammad 


Back 

The rim of the upper half carries altitude scales which are divided in 2° and 6°, 
and labelled as 6—90; 90—6. The rim of the lower half bears the scales of cotangents. 

In the upper left quadrant are drawn 30 horizontal parallels, i.e., cosines for every 
2 of the 60 parts of the Radius, with each third line dotted. The horizontal lines are 
numbered in 6s from 6 to 60 along the vertical radius. 

In the upper right are drawn five arcs of declination so that spaces in between 
represent a pair of zodiac signs, which are marked with their serial numbers from 0 to 
11 along the two radii. Upon the arcs of declination are plotted two graphs of solar 
meridian altitude for the latitudes of 21° and 32° with the usual labels. 

In the lower half are shadow squares, on the left for 7 feet and on the right for 12 
digits with the usual labels. The shadow squares are enclosed inside two semi-circular 
rows in which are inscribed the names of the 12 zodiac signs and those of the 28 lunar 
mansions. Inside the shadow squares is the maker’s inscription in three lines (see 
below). 
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Figure A077.3 - Back of the astrolabe Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler 

Planetarium, Chicago, IL. 


Alidade 


The plain and ungraduated alidade is a replacement. 
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Diya’ al-Din Muhammad 


Inscription 

The inscription is problematic. The engraver appears to have first inscribed the 
second and the third lines and then added the first line as an after-thought, with the result 
the astrolabe maker’s genealogy stops with Tsa and does not mention Allahdad; but his 
two attributes asturlabT humdyum and lahuri are added at the top of the inscription. The 
attribute IdhurT fits every member of the family, but asturlabT humdyum is appropriate 
only for Allahdad. 


humdyum lahuri 

c amal aqall al- c ibad diya al-din muhammad 

ibn qd’im muhammad ibn mulla c TsdfT sanah 1071 hijrT 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 

son of Qa’im Muhammad, son of Tsa, [son of Allahdad] of Lahore, [the 

astrolabe maker to the Emperor] Humayun, in the year 1071 Hijrl.’ 



Figure A077.4 - Signature of the astrolabe maker (detail of Figure A077.3) 


Provenance 


Ali Kuli Khan, The House of Persian Art, New York, 1941; Adler Purchase 1941. 


Bibliography 

Pingree 2009, No. 17, pp. 73-77. 
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A078® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1071 AH (AD 1660-61) 


Diameter 114 mm 

London, Nasser D. Khalili Collection of Islamic Art (#SC111) 
CCA 2607; Repertoire 24 



Figure A078.1 - Back of the Astrolabe (photo by S. R. Sarma) 
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Diya’ al-Din Muhammad 


Components 

Only the mater is extant, with kursT (d. 114, h. 133, t. 7), shackle and ring. 

Front 

The ring has a corrugated edge and the shackle a trifoliate form. As in the previous 
astrolabe, the kursT here also is solid and very low with foliate pattern engraved on both 
sides. The limb is graduated in 1° and 5° labelled separately for each quadrant as 5— 
90; 5—90; 5—90; 5—90. 



Figure A078.2 - Geographical Gazetteer 
(photo by S. R. Sarma) 
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Geographical Gazetteer 

The gazetteer provides latitudes, longitudes and place names, in this order, of 54 
localities in two circles. 422 It commences from the north point and proceeds clockwise. 
The shape of the zero symbol here is interesting; at the beginning it is the older form 
with a single loop; gradually the second loop at the end of the horizontal arm develops; 
towards the end of the gazetteer it almost reaches the characteristic shape of Diya’s zero 
which looks like a small pair of scissors. 

Table A078-1 Geographical Gazetteer 



Place Name 
asma’ al-buldan 

L 

al-tiil 

<P 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21 ;40 

2 

Madlnat 

Musharrafa 

75;20 

25;0 

3 

Misr 

63;20 

30;20 

4 

Al-Rum 

77;0 

39;40 

5 

Tabriz 

82;0 

38;0 

6 

Ardabll 

82;30 

38;0 

7 

Bulghar 

90;0 

49;30 

8 

Kufa 

79;30 

31;30 

9 

Baghdad 

80;30 

33;25 

10 

Shiraz 

88;0 

29;36 

11 

Yazd 

89;0 

32;30 

12 

Qazwln 

85;0 

36;55 

13 

Isfahan 

86;40 

32;25 

14 

Rayy 

86;20 

35;0 


422 


Turner 1985, p. 84, states that the inhiraf is also given in the gazetteer, but that is not the case. 
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Diya’ al-Din Muhammad 



Place Name 
asma’ al-buldan 

L 

al-tul 

T 

al-ard 

15 

Sabzawar 

91;30 

36;5 

16 

Nlshabur 

92;30 

36;21 

17 

Tus 

94;30 

37;0 

18 

Tun 

92;30 

32;30 

19 

Harat 

94;33 

34;20 

20 

Sarakhs 

94;30 

32;0 

21 

Marw 

97;0 

34;40 

22 

Balkh 

101;0 

36;41 

23 

Badakhshan 

104; 24 

37; 10 

24 

Bukhara 

97;30 

39;50 

25 

Samarqand 

99;56 

39;37 

26 

Khujand 

85;30 

41 ;55 

27 

Kashghar 

106;30 

44;0 

28 

Hurmuz 

92;0 

25 ;0 

29 

Ahmadabad 

108;40 

23; 15 

30 

Ujjayn 

102;0 

22;30 

31 

Kabul 

104;40 

34;30 

32 

Panlpatah 

113; 20 

28;52 

33 

Shahjahanabad 

113;35 

28;39 

34 

Akbarabad 

114;0 

26;43 

35 

AjmTr 

111 ;5 

24;0 


Inner Circle 



36 

Kawaliyar 

115;0 

26;29 

37 

Kashmir 

103;0 

35;0 
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Place Name 
asma’ al-buldan 

L 

al-tiil 

<P 

al-ard 

38 

Tubbat 

110;0 

40;0 

39 

Sarandlp 

104;0 

10;0 

40 

Banaras 

117;20 

26;52 

41 

Lahur 

109;20 

31;50 

42 

Qandahar 

107;40 

33;0 

43 

Multan 

107;35 

29; 40 

44 

Nahlawarah ? 

102;30 

25;0 

45 

Khanbayat 

109;3 

22; 20 

46 

Jidda 

76;0 

21 ;0 

47 

Bljapur 

105;30 

17;20 

48 

Dawlatabad 

111 ;0 

20;30 

49 

Jawnpur 

119;6 

26;36 

50 

Mansur Sind 

105;0 

27; 40 

51 

Burhanpur 

109;0 

20; 31 

52 

Patna 

120;45 

26; 40 

53 

Dhaka Bankaaa 

130;0 

27;0 

54 

Kalkanda 

114;39 

18;4 


Back 

The back is engraved almost in the same manner as in the previous two astrolabes 
(A076, A077). The rim of the upper half bears the altitude scales, divided in 1° and 5° 
and labelled as 5—90; 90—5. The boundaries of groups of 5° are marked by dotted 
lines. The rim of the lower half carries cotangent scales. 
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Diya’ al-Din Muhammad 


In the upper left quadrant are drawn 30 horizontal parallels, i.e., one line for 2 of 
60 parts of the Radius, with every third line highlighted with dots. Along the vertical 
radius, these horizontal lines are numbered as 6, 12, ...60. 

In the upper right quadrant are drawn six dotted declination arcs and the related 
zodiac signs are marked by their serial numbers (0 to 11) along the two radii. On this 
grid are plotted two sigmoid graphs of solar meridian altitude for the latitudes 27° and 
32° with the usual labels. 

In the lower half are drawn the shadow squares, on the left for the base of 12 digits 
and on the right for the base of 7 feet. The scales on the left are divided into 12 parts 
(and each part halved) and numbered from 1 to 12; the scales on the right are divided 
into 7 parts. The scales are accompanied by the usual labels. 

In the cotangent scale on the left, the unequal divisions are numbered clockwise 
from the vertical diameter as 1, 2, 3,.... 8, 10,12, 15, 18, 21, 24, 30,42, 48, 60 followed 
by the label zill-i asdbi c \ on the right the divisions are numbered anti-clockwise 1, 2, 3, 
...8, 10, 12, 15, 18, 24, 30, 36, 42, 48, 60, followed by the label zill aqdam. 

Inside this scale are two semi-circular scales which show the correlation between 
the zodiac signs and lunar mansions; in the outer semicircle are inscribed the names of 
the 12 zodiac signs and in the inner semicircle the names of the 28 lunar mansions. 

INSCRIPTION 

Inside the shadow squares is engraved the astrolabe maker’s signature in three 

lines. 

‘canal aqall al- c ibcid diya’ al-din muhammad ibn qd’im muhammad 
ibn mulla c Tsd ibn shaykh allahdad asturldbi 
humayunl lahurlfi sanah 1071 hijrl 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun in the year 1071 
Hijrl.’ 

Provenance 


Kinloch Collection: Harriet Wynter, London; 
The Time Museum, Rockford, Illinois. 
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A079® ASTROLABE BY DIVA’ AL-DIN MUHAMMAD, 1072 AH (AD 1661-62) 423 

Diameter 182 mm 
Paris, PC 

CCA 3517; Repertoire 25 

Only the mater of this astrolabe survives. 

Components 

Body with kursi (d. 182, h. 228, t. 8.5) shackle and ring. 

Front 

Shackle trifoliate, kursi fine fretwork with designs engraved on the surface; these 
are clearly visible on the back; in the front they are worn out. 

The limb graduated in 1 ° and 5° and labelled from 5 to 360. There is a lug at the 
north point to hold the plates in position. There is a slight crack in the limb at 110°. 

Geographical Gazetteer 

The names, longitudes and latitudes of 116 localities in four circles. 

Back 

The rim of the upper two quadrants carries altitude scales which are graduated in 
1° and 5° and labelled 5—90; 90—5. 

Upper left quadrant has 60 horizontal and 60 vertical parallels, each fifth dotted; 
these are numbered along both the radii. 

Upper right quadrant has declination arcs for every 6° of solar longitude; dotted 
arcs for every 30° at the boundaries of successive signs. Three sigmoid graphs of solar 
meridian altitude for the latitudes 27°, 29°, 32° with the usual labels. 

In the lower half shadow squares, on the left for the base of 12 and on the right for 
the base of 7. These shadow squares are enclosed in a series of 8 semi-circular rows. 
Starting from the outside these rows contain 
1-2 cotangents and subdivisions 

3-4 the names of the zodiac signs and the names of the lunar mansions 


423 


I saw it briefly in 1994; my photos did not turn out well. 
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5-6 the limits of the signs ( hudud ) 

7-8 decans and their regents ( wujuh ). 

Inscription 

Inside the shadow squares is engraved the astrolabe maker’s signature thus: 
c amal aqall al- c ibad diya’ al-dln muhammad 
ibn qa’im muhammad ibn mulld c isd ibn shaykh 
allahdad asturlabT humdyum 
IdhurTfi sanah 1072 hijrT. 

‘The work of the least of the servants [of God], Diya’ al-Din Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1072 
HijrT. 

Provenance 

Ex. Coll. Alain Brieux, Le Val Saint-Germain (Essonne) 
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A080® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1073 AH (AD 1662-63) 
Diameter 106 mm 

Cambridge, Mass., PC of Professor Owen Gingerich 
CCA 3809; Repertoire 26 



Figure A080.1 - Front of the Astrolabe (photo by S. R. Sarma) 


Components 

Body with kursl (d. 106), rete for 43 stars, 4 plates, alidade and pin and horse. The 
original horse is missing; a twisted wire is used as the wedge to hold all the components 
in position. The original shackle and ring are also missing; these are replaced by a small 
copper ring which passes through the hole at the top of the kursl and a very large copper 
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ring which passes through the smaller ring. A long leather strap is tied to the larger ring. 
The whole thing is placed in a leather pouch. 

Front 

The kursi is pierced with 11 large symmetrical holes; the profiles are lobed; 
trifoliate finial. The limb is divided in 1°, 3° and 6°; the boundary lines for groups of 
3° and of 6° are dotted. The scale is labelled as 6—90; 6—90; 6—90; 6—90. 

Rete 

The two circles of the Tropic of Capricorn and ecliptic are held together by a 
slender equinoctial bar which has a counter change at the centre. The ecliptic circle is 
divided into 12 signs of the zodiac and labelled with their names. Each sign is subdivided 
into 5 units and labelled as 6. 12, 18, 24, 30. The sloped edge is calibrated in 3°. There 
is a handle on the ring of the Tropic of Capricorn, midway between the north and west 
points. 

The 43 star pointers are joined by an almost symmetrical arrangement of vines. 
Among the star pointers the motif of tulips (as in Muqlm’s astrolabes) with flared petals 
occurs occasionally, but generally the star pointers look like thorns projecting out of the 
vines. The following are the names of 43 stars marked on the rete. 424 

Table A080-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti 

2 

Batn al-Hiit 

|3 Andromedae 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr al-Qaytus 

n Ceti 

5 

Ghul 

|3 Persei 

6 

TallMasdfat al-Nahr 

y Eridani 


424 


The star names are deciphered and identified in Gingerich 1982a, p. 58. Here they are rearranged 
according to increasing right ascensions. 
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Diya’ al-Din Muhammad 



Star Name 

Identification 

7 

Dabardn 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl Jawza’ Yusra 

(3 Orionis 

10 

Yad Jawza’ [Yusra] 425 

y Orionis 

11 

Yad Jawza’[Yumna] 

a Orionis 

12 

Rijl Jawza’ [Yumna] 

k Orionis 

13 

Shfrd YamanT 

a Canis Majoris 

14 

Shfra ShdmT 

a Canis Minoris 

15 

Fard Shujcf 

a Hydrae 

16 

Rds Asad 

|i Leonis 

17 

Qalb al-Asad 

a Leonis 

18 

Zahr Dub 

a Ursae Majoris 

19 

Qa c idat al-Bdtiya 

a Crateris 

20 

c Anaq 

t, Ursae Majoris 

21 

Jandh al-Ghurdb 

Y Corvi 

22 

Simak A c zal 

a Virginis 

23 

Simdk Ramih 

a Bootis 

24 

Kijfa JanubT 

a Librae 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rukbat Hawwd 

£ Ophiuchi 


425 


Engraved wrongly as yad jawza 
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Star Name 

Identification 

29 

Reis al-Jdthi 

a Herculis 

30 

Rds Hawwd 

a Ophiuchi 

31 

Yad Hawwd 

6 Ophiuchi 

32 

Nasr Wdqi c 

a Lyrae 

33 

Minqdr al-Dajdjah 

(3 Cygni 

34 

Nasr Fair 

a Aquilae 

35 

Dulfin 

8 Delphini 

36 

Dhanab 

a Cygni 

37 

Fam Far as 

8 Pegasi 

38 

Dhanab al-JadT 

6 Capricorni 

39 

Sdq Sdkib al-Mb’ 

a Aquarii 

40 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

41 

Mankib Far as 

(3 Pegasi 

42 

Surrat [al-Faras] 

a Andromedae 

43 

Kaff al-Khadib 

|3 Cassiopeiae 


Plates 

There are four plates with the following specifications: 


Table A080-2 Plates 
<P 

la 22° 
lb 25° 

2a 


Longest day 

13;21 hours 
13;25 hours 


27° 


13;43 hours 
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Diya’ al-Din Muhammad 



<P 

Longest day 

2b 

29° 

13;38 hours 

3a 

32° 

14; 8 hours 

3b 

34° 

14;20 hours 

4a 

18° 

13;9 hours 

4b 

0°+ 72°+ 90° 



On plates 1 to 4a, altitude circles are drawn for every 3° and every fifth line is 
dotted; azimuth arcs are drawn for every 10° below the horizon and every third line is 
dotted; and lines for seasonal hours are drawn. Dotted lines for equal hours as counted 
from the western and eastern horizons are drawn on the plates for 18°, 22° and 25°; 
dotted lines for equal hours as counted from the western horizon are on the plates for 
27°, 29°, 32° and 34°. Plate 4b carries combined projections for the latitudes 0°, 72° 
and 90°. On all plates al-maghrib and al-mashriq inscribed at the western and eastern 
points of the oblique horizon. Strangely there is no plate with the plate of ecliptic 
coordinates on one side and the plate of horizons on the other side. 

Geographical Gazetteer 

The gazetteer is engraved in two circles, giving the names, longitudes and latitudes 
of 50 places. The writing is upside down. Much space is left out between the two circles 
and inside the inner circle. 
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Figure A080.2 - Geographical Gazetteer (photo by S. R. Sarma) 
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Diya’ al-Din Muhammad 


Table A080-3 



Place Name 

Asma ’ al-buldan 

L 

al-tiil 

T 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat 

75;20 

25 ;0 


Musharrafa 



3 

Misr 

63;20 

30;20 

4 

Yaman 

77;0 

11 ;30 

5 

Mawsil 

77;0 

37;30 

6 

Tabriz 

82;0 

38;0 

7 

Ardabll 

82;30 

38;0 

8 

Kufa 

79;30 

31;30 

9 

Mada’In 

72;0 

33;10 

10 

Baghdad 

80;30 

33;25 

11 

Basra 

84;30 

30;0 

12 

Shiraz 

88;0 

29;36 

13 

Yazd 

89;0 

32;30 

14 

Hamadan 

83;0 

35;10 

15 

Karaj 

84;45 

34;0 

16 

Qazwln 

85;0 

36;55 

17 

Isfahan 

86;40 

32;25 

18 

Qum 

85;40 

34;45 

19 

Rayy 

86;20 

35;0 

20 

Astarabad 

89;30 

36;50 

21 

Bustam 

89;30 

36;10 
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Place Name 

Asma ’ al-buldan 

L 

al-tul 

T 

al-ard 

22 

Sabzawar 

91;30 

36;5 

23 

Nlshabur 

92;30 

36;21 

24 

Tus 

94;30 

37;0 

25 

Tun 

92;30 

32;30 

26 

Harat 

94;33 

34;30 

27 

Balkh 

101 ;0 

36;41 

28 

Badakhshan 

104; 25 

37; 10 

29 

Bukhara 

97;30 

39;50 

30 

Samarqand 

99;56 

39;37 

31 

Khujand 

85;30 

41 ;55 


Inner Circle 



32 

Hurmuz 

92;0 

25;0 

33 

Ujjayn 

102;0 

22;30 

34 

Kabul 

104;40 

34;30 

35 

Kashmir 

103;0 

35;0 

36 

Multan 

107;35 

29; 40 

37 

Qandahar 

107;40 

33;0 

38 

Lahur 

109;20 

31;50 

39 

Sarhind 

111;33 

30;30 

40 

Shahjahanabad 

113;0 

28;39 

41 

Akbarabad 

114;0 

26;43 

42 

Ajmlr 

111 ;5 

24;00 

43 

Kawaliyar 

115;0 

26;29 

44 

Burhanpur 

109;0 

20; 31 
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Place Name 

Asma ’ al-buldan 

L 

al-tiil 

<P 

al-ard 

45 

Dawlatabad 

111 ;0 

21;40 

46 

Bljapur 

105;30 

17;20 

47 

Ka[l]kanda 

117;39 

18;4 

48 

Dhaka Bangal 

130;0 

27;0 

49 

Patna 

120;45 

26;40 

50 

Banaras 

117;20 

26;52 


Back 

On the back, the rim of the two upper quadrants bears altitude scales divided in 2° 
and 6° and labelled as 6—90; 90—6. The boundary lines between groups of 6° are 
dotted. In the upper left quadrant are drawn 30 horizontal parallels, i.e., cosines of 2 out 
of 60 parts of the Radius, and every third line is dotted. The spaces between the dotted 
lines are numbered along the vertical radius as 6, 12, 18, ... 60. 

In the upper right quadrant six dotted declination arcs divide the quadrant into six 
zones, one each for a pair of zodiac signs. The related signs are marked with their serial 
numbers (0 to 11) along the two radii. Upon this grid are plotted two graphs (also in 
dotted lines) of the solar meridian altitude for the latitudes of 27° and 32° with the labels 
khatt nisf al-nahar bi-ard 27 and khatt nisf al-nahdr bi-ard 32 respectively. 
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Figure A080.3 - Back of the Astrolabe and the Alidade (photo by S. R. Sarma) 


In the lower half are drawn the shadow squares, on the left for a base of 7 feet and 
on the right for a base of 12 digits. The scales are divided and numbered accordingly, 
and are accompanied by the following labels: 

Vertical scale on the left: zill sullam aqdam mcfkus 
Horizontal scale on the left: zill sullam aqdam mustawT 
Horizontal scale of the right: zill sullam asdbi c mustawT 
Vertical scale on the right: zill sullam asdbi c ma c kus. 

The rim on the lower half carries the cotangent scales. In the scale on the left, the 
unequal divisions are numbered, from the vertical diameter to the horizontal, as 1,2, 3, 
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... 8 , 10, 12, 14, 16, 18, 24, 30, 36, 48, 60, followed by zill aqdam. The divisions in the 
scale on the right are numbered in the same manner, but followed by zill asabf. 

Inside the shadow squares are two semi-circular scales; the inner one is filled with 
the names of the zodiac signs and the outer one with the names of the corresponding 
lunar mansions. 

Alidade 

The alidade carries, on the left hand side, the declination arcs as in the upper right 
quadrant along with the serial numbers of the zodiac signs; on the right hand side, a 
sexagesimal scale numbered in 6s as in the upper left quadrant as well as markings for 
the sundial. 

Inscription 

Just below the horizontal diameter is engraved the astrolabe maker’s signature: 
'canal aqall al- c ibad diya’ al-din muhammad ibn qa’im muhammad ibnmulld 
c Tsd ibn shaykh allahdad asturlabT humdyum lahurl 
samah 1073 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, [in] the year 1073 
[Hijri].’ 

Provenance 

Professor Gingerich purchased the astrolabe from an Afghan student in the early 
1970’s. 

Bibliography 
Gingerich 1992 
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A081 ® ASTROLABE BY DIYA AL-DlN MUHAMMAD,1073 AH (AD 1662-63) 


Diameter 95 mm 


Chicago, Adler Planetarium & Astronomy Museum (#A-78) 426 
CCA 2551 427 ; Repertoire 01 



Figure A081.1 - Front of the astrolabe. Photograph by Stephen Pitkin, Pitkin Studio. 
Image © Adler Planetarium, Chicago, IL. 


Entry based on Pingree 2009, No. 18, pp. 78-81; the star list has been rearranged according to 
increasing right ascension. 

CCA wrongly attributes it to Muhi al-Din M[uhammad]; the date 1140/1727 is also wrong. But the 
source (CAP), the accession number (A-78) and diameter (95) are correct. 
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This astrolabe has many features which are common to A077: solid kursT with 
floral decoration in low relief, the limb labelled in the same style separately for each 
quadrant, fully represented equinoctial and solstitial bars in the rete, the gazetteer 
commencing at the north point and so on. Yet the back of this astrolabe is so poorly 
engraved that it is inconceivable that the master astrolabist Diya’ al-Din engraved it 
himself. In the upper left quadrant none of the parallel lines are straight, the shadow 
squares are constructed with crooked lines, the graduations are uneven, the semi¬ 
circular scales in the lower half are badly organised, the writing is cluttered and in poor 
calligraphy! It is difficult to explain the dichotomy. Pingree does not notice it, but the 
Repertoire does. It does not include this astrolabe in chronological sequence of 
astrolabes and celestial globe made by Diya’ al-Din, but at the end with the serial 
number ‘01 ’ and with the remark ‘Cet astrolabe est tres douteux’. 

Components 

Body with kursi (d. 95, h. 126, t. 7), shackle and ring, rete for 33 stars, 5 plates, 
alidade, pin and horse. 

Front 

The ring is large and plain; the shackle is also plain with circular bases. The kursi 
is rather wide and low with lobed profiles and a trifoliate finial. On both sides of the 
kursi a floral design is engraved in very low relief. 

The limb is graduated in 2° and 6°. Single degrees are marked with a dot. The 
scale is numbered in 6s, separately for each quadrant, as 6—90; 6—90; 6—90; 6—90. 

Rete 

The two rings of Capricorn and ecliptic are joined by complete equinoctial and 
solstitial bars, the former with two counter changes at its two intersections with the 
ecliptic ring, and the latter without any counter changes. The handle affixed to the right 
of the north point is lost, only the hole remains. The ecliptic ring is divided into the 12 
signs of the zodiac and labelled with their names. Each sign is divided into units of 6°, 
but not numbered. There are 33 thorn-like star pointers attached to the solstitial bar and 
to the two rings. 
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Table A081-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

|3 Ceti 

2 

Fam al-Qaytus 

Y Ceti 

3 

Sadr [a]l-Qaytus 

tc Ceti 

4 

Rds Ghul 

(3 Persei 

5 

TallMasdfat al-Nahr 

y Eridani 

6 

c Ayn al-Thawr 

a Tauri 

7 

Rijl Jawzd’ Yusra 

(3 Orionis 

8 

Yad Jawzd’ Yusra 

Y Orionis 

9 

Yad al-Jawzd’ Yumnd 

a Orionis 

10 

Rijl Jawzd’ Yumnd 

k Orionis 

11 

Shfrd Shdml 

a Canis Majoris 

12 

Mankhar al-Shujd c 

a Hydrae 

13 

Fard al-Shujd' 

a Hydrae 

14 

ZahrDub 

a Ursae Majoris 

15 

Qb’idat al-Bdtiya 

a Crateris 

16 

Zahr 

6 Leonis 

17 

Janah al-Ghurab 

Y Corvi 

18 

Simbk A c zal 

a Virginis 

19 

Simak Ram ill 

a Bootis 

20 

Nayyir Fakkah 

a Coronae Borealis 

21 

c Unuq 

a Serpentis 

22 

Qalb al-Aqrab 

a Scorpii 

23 

Rds Hawwd 

a Ophiuchi 

24 

Nasr Wdqi c 

a Lyrae 
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Star Name 

Identification 

25 

Nasr Ta ’ir 

a Aquilae 

26 

Dhanab Dulfin 

8 Delphini 

27 

Dhanab al-Dajajah 

a Cygni 

28 

Fam al-Faras 

e Pegasi 

29 

Dhanab al-Jadi 

6 Capricorni 

30 

Dhanab al-Qaytus 

i Ceti 

31 

Sdq Sdkib al-Md’ 

6 Aquarii 

32 

Mankib al-Faras 

(3 Pegasi 

33 

Kaff al-Khadtb 

(3 Cassiopeiae 


Plates 

There are five plates with the following specifications: 
Table A081-2 Plates 



<P 

Longest day 

la 

0° + 90 0428 


lb 

22° 

13;21 hours 

2a 

24° 

13;32 hours 

2b 

27° 

13;43 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

36° 

14;32 hours 

4b 

40° 

14;54 hours 


428 


Pingree 2009, p. 81, says 90°, but it is double projection for 0° and 90°. 
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<P 


Longest day 


5a Plate of ecliptic coordinates 


5b 


Plate of horizons 


Plate la has the projection of 0° in the upper half and that of 90° in the lower half. 
In the lower half, below the horizon on the right is inscribed al-maghrib and below that 
al-ard lah, ‘there is no latitude.’ On the left, below the horizon is inscribed al-mashriq 
and below that al-ard tis c un, ‘the latitude [is] ninety [degrees]’. 

On plates 1-4, altitude circles are drawn for every 6° and labelled. Every fifth line 
(30°) is dotted. On lb, 2-4, azimuths are drawn for every 10° below the horizon and 
labelled. Here too every third line (30°) is dotted. 429 On lb, 2-4, there are plain lines for 
seasonal hours and dotted lines for equal hours counted from the western and eastern 
horizons. 

On the plate of ecliptic coordinates (5a) are drawn the arcs of celestial longitudes 
for every 10° and circles of celestial latitudes for every 6°; the latter are numbered from 
the ecliptic circle to the north up to the zenith and to the south up to the Tropic of 
Capricorn. The names of the zodiac signs are inscribed along the ecliptic and the units 
of 10° are numbered as 10, 20, 30 separately for each sign. In the lower half is the label 
safihat mlzdn al-ankabut 

On the reverse side is engraved the plate of horizons with four sets of half-horizons 
for the following latitudes: 


4 

12 

20 

28 

36 

44 

52 

60 

68 

6 

14 

22 

30 

38 

46 

54 

62 

70 

8 

16 

24 

32 

40 

48 

56 

64 

72 

10 

18 

26 

34 

42 

50 

58 

66 

74;30 


There are declination scales along the vertical and horizontal diameters which are 
labelled as 6, 12, 18, 24. There is no label with the name of the plate. 


429 


Pingree 2009, p. 78, says ‘azimuths on la (every 10°) and on Ila (every 45°),’ but the photos show 
otherwise. 
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Geographical Gazetteer 

The gazetteer provides the latitudes, longitudes and names (in this order) of 46 
localities in two circles without any space in between. The gazetteer commences, not at 
the south point at the top, but at the north point below and proceeds from right to left, 
as in A077 of 1660 above. The writing is upside down, i.e., the tops of the letters are 
towards the centre. 

Table A081-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madinat 

Musharrafa 

75;20 

25 ;0 

3 

Misr 

63;20 

30;20 

4 

Dimashq 

70;0 

33; 1 5 

5 

Halab 

72;10 

35;50 

6 

Al-Rum 

77;0 

39;40 

7 

Mawsil 

77;0 

34;30 

8 

Tabriz 

82;0 

38;0 

9 

Ardabll 

82;30 

38;0 

10 

Bulghar 

90;0 

49;30 

11 

Kufa 

79;30 

3 1 ;30 

12 

Mada’in 

72;0 

33;10 

13 

Baghdad 

80;30 

33;25 

14 

Basra 

84;0 

30;0 

15 

Shiraz 

88;0 

29;36 

16 

Yazd 

89;0 

32;30 

17 

Isfahan 

86;40 

32;25 
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Place Name 

L 


18 

Sabzawar 

91 ;30 

36;5 

19 

Nlshabur 

92;30 

36;21 

20 

Balkh 

101 ;0 

36;41 

21 

Badakhshan 

104; 24 

37; 10 

22 

Bukhara 

97;30 

39;50 

23 

Samarqand 

99;56 

39;37 

24 

Tus 

94;30 

37;0 

25 

Tun 

92;30 

32;30 

26 

Harat 

94;33 

34;30 

27 

Sarakhs 

94;30 

32;0 

28 

Khujand 

105;30 

41;55 

29 

Kashghar 

106;30 

44;0 

30 

Hurmuz 

92;0 

25;0 

31 

Kashmir 

103;0 

35;0 


Inner Circle 



32 

Kabul 

104;40 

34;30 

33 

Qandahar 

107;40 

33;0 

34 

Multan 

107;35 

29; 40 

35 

Lahur 

109;20 

31;50 

36 

Shahjahanabad 

113;35 

28;39 

37 

Akbarabad 

114;0 

26;43 

38 

Ajmlr 

111 ;5 

24;0 ! 

39 

Kawaliyar 

115;0 

26;29 

40 

Bljapur 

105;30 

17;20 
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Place Name 

L 


41 

Dawlatabad 

111 ;0 

21:40 

42 

Ahmadabad 

108;40 

23; 15 

43 

Kalkanda 

114;39 

18; 10 

44 

Dhaka Bankala 

130;0 

27;0 

45 

Burhanpur 

109;0 

20;31 

46 

Patna 

120;45 

26;40 


Back 

Surprisingly the quality of engraving on the back is very poor: none of the 
horizontal lines in the upper left quadrant is straight, the shadow squares are constructed 
with crooked lines and the signature is very brief! 

The rim of the upper half carries altitude scales which are divided in 2° and 6° 
and labelled as 6—90; 90—6. The rim of the lower half bears the scale of cotangents. 

In the upper left quadrant are drawn 30 horizontal parallels, with every third line 
dotted (not consistently); these are numbered in 6s, from 6 to 60, from the centre 
upwards along the vertical radius. 

In the upper right are drawn five arcs of declination so that the spaces in between 
represent a pair of zodiac signs. Upon these arcs of declination are plotted two graphs 
of solar meridian altitude. At the top of the quadrant is a label inscribed upside down in 
two lines: khatt nisf al-nahar bdnah (?) c ard l.w.y.h (Tine of the midday [altitude] ... (?) 
latitude 36; 18’). The location of the label and its text do not make much sense for here 
are two lines of midday altitude and not just one for the latitude of 36; 18°, if that is the 
purport of the label. 

In the lower half are two small shadow squares, on the left for 7 feet and on the 
right for 12 digits without any labels. The shadow squares are enclosed by 8 concentric 
semi-circular scales. Some of the rows are accompanied by a label or title in the lower 
part of the upper right quadrant. 
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Figure A081.2 - Back of the astrolabe. 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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1. Cotangent scales. In the scale on the left, the divisions are numbered from the vertical 
diameter to the horizontal diameter as 3, 6, 7, 9, 12, 15, 18, 24, 30, 36, 42. In the scale 
on the right the divisions are numbered thus: 3, 6, 9, 12, 15, 18, 24, 30, 36, 42, 48, 40! 

2. Subdivisions of the scales in 1. 

3. Here the divisions are numbered in the reverse direction, starting from the horizontal 
diameter. The numbers on the left are: 1, 2, 3, 4, 5, 6, 7, 8, 9, 12, 16, 24, 39 (?). The 
numbers on the right are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 16, 21, 24, 30, 36, 48, 72. 

4. This row carries the label al-hudud and contains the bounds of the limits of the signs. 

5. This row carries the label al-wujuh and contains the regents of the decans (and not 
the decans themselves). 

6. This row contains the names of the 12 signs with the label al-buruj. 

7. This row contains the names of the planetary regents of the terms (mentioned in row 
4 above). There is a label, but I cannot decipher it. 

8. This row contains the names of the 28 lunar mansions, although the label once again 
undecipherable. 

Clearly these scales are badly organised; in other astrolabes, the rows containing 
the names of the signs and the names of the lunar mansions are placed together; the rows 
containing the bounds of the terms and the planetary lords of the terms are also placed 
together. Here they are not. In other astrolabes there are two rows containing the decans 
and the regents. Here there is only one row with the regents. 

Inscription 

c amal diya’ al-din muhammad sanah 1073 hijrf 

‘The work of Diya’ al-Dln Muhammad, [in] the year 1073 HijrL’ 

Provenance 

Sotheby’s London 1938; Perry Webster, London 1938; Adler Purchase 1939. 


Bibliography 

Pingree 2009, No. 18, pp. 78-81. 
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A082® SHIP ASTROLABE BY DIVA’ AL-DlN MUHAMMAD, 1074 AH (AD 1663- 
64) 

Diameter 223 mm 

Patna, Khuda Bakhsh Oriental Public Library 
CCA 1117; Repertoire 27 



Figure A082.1 - Front of the Astrolabe (photo by S. R. Sarma) 
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Figure A082.2 - Rete of the Astrolabe (photo by S. R. Sarma) 

Rete 

In the rete, the two rings of Capricorn and ecliptic are held together by the 
equinoctial bar which has three counter changes at its two intersections with the ecliptic 
ring and at the centre. Part of the equinoctial bar coincides with the two mutually 


Components 

Body with kursT (d. 223, h. 297, t. 12), shackle and ring, rete (d.202) for about 42 
stars, 4 plates (d. 202), alidade (202 x 11) and pin. The horse is missing. 


Front 

The ring is plain and the shackle is trifoliate. Openwork kursT with profiles made 
up of ogees at the base and at the top with two lobes in between and a trifoliate finial. 
The surface is filled with ornamental engraving in the front and in the back. The limb is 
graduated in 1° and 5° and labelled from 5 to 360. 
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intersecting zciwrciqT horizons drawn for the latitudes of 29° and 32°. A part of the 
solstitial bar is shown so that it functions as the masts for the two zawraql arcs. The star 
pointers are joined by a floral tracery. Between the two rings, the tracery looks like a 
flowering bush; its two braches bearing large leaves and flowers cover the entire space 
in the east and west. A similar flowering bush is incorporated inside the ecliptic circle 
as well, but its symmetry is marred by the solstitial bar and the longitudinal slits that run 
parallel to the bar. There is a large handle just below the western segment of the 
equinoctial bar. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names; each sign is subdivided in groups of 6° and numbered from 6 to 30. The edge of 
the ring is divided in 1 °. 

Table A082-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti 

2 

Rijl Musalsala 

y Andromedae 

3 

Fam al-Qaytus 

y Ceti 

4 

Sadr al-Qaytus 

n Ceti 

5 

Rds Ghul 

(3 Persei 

6 

Mirfaq al-Thurayyd 

a Persei 

7 

Kaff al-Jadhma ’ 

a Ceti 

8 

TallMasdfat al-Nahr 

Y Eridani 

9 

c Ayn al-Tliawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl Jawjd’ al-Yusrd 

(3 Orionis 

12 

Yad Jawjd’ al-Yusra 

Y Orionis 

13 

Rijl Jawjd’ Yumna 

k Orionis 

14 

Shfrd Yamd.nl 

a Canis Majoris 

15 

Shfrd Shdml 

a Canis Minoris 



908 


Diya’ al-Din Muhammad 



Star Name 

Identification 

16 

Tarfat Safina 

p Puppis 

17 

Fard al-Shujd c 

a Hydrae 

18 

Qalb al-Asad 

a Leonis 

19 

Zahr Dubb Akbar 

a Ursae Majoris 

20 

Qb’idat al-Bdtiya 

a Crateris 

21 

Zahr al-Asad 

6 Leonis 

22 

Sarfa 

(3 Leonis 

23 

Rds al-Asad 

p Leonis 

24 

Jandh al-Ghurdb 

y Corvi 

25 

Simdk al-A c jal 

a Virginis 

26 

Simdk Ram ill 

a Bootis 

27 

Kiffa Jjanubi] 

a Librae 

28 

Nayyir Fakkah 

a Coronae Borealis 

29 

Qalb al-Aqrab 

a Scorpii 

30 

Rds al-Jdthi 

a Herculis 

31 

Rds al-Hawwd 

a Ophiuchi 

32 

Rukbat al-Rdmi 

a Sagittarii 

33 

Minqar al-Dajdjah 

(3 Cygni 

34 

Nasr Fair 

a Aquilae 

35 

Dhanab al-Dulfin 

8 Delphini 

36 

Dhanab al-Dajdjah 

a Cygni 

37 

Fam al-Faras 

8 Pegasi 

38 

Dhanab al-Jadi 

6 Capricorni 

39 

Mankib Sdkib al-Md’ 

a Aquarii 
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Star Name 

Identification 

40 

Sdq Sdkib al-Ma’ 

5 Aquarii 

41 

Jandh al-faras 

Y Pegasi 

42 

Surrat al-Faras 

5 Pegasi 



Figure A082.3 - Zawraqi Horizons and their Masts in the Rete (photo by S. R. Sarma) 


Zawraqi Horizons 

Two mutually intersecting arcs are incorporated at the middle of the rete. These 
are zawraqi horizons. 430 Together with the segments of the solstitial bar, they resemble 
the outlines of ships ( zawraq ) with their masts. The arc with the convex side to the north 
is the oblique horizon for latitude 29°. The eastern and western halves of the arc carry 
the labels ufq mujassam sharqi bi-ard 29 (eastern solid horizon for latitude 29) and ufq 
mujassam gharbi bi-ard 29 (western solid horizon for latitude 29) respectively. The 


430 


On these horizons, see Frank 1920, pp. 18-21. 
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mast corresponding to this arc, i.e., the solstitial bar above the central hole, has the 
inscription shaziya yatiru zawraq fawq al-ard (pointer spanning the zawraqT horizons 
above the earth). 

The other arc, with the convex side to the south is the oblique horizon for latitude 
32°. Two halves of this arc carry the labels ufq mujassam sharqT bi-ard 32 (eastern 
solid horizon for latitude 32) and ufq mujassam gharbT bi-ard 32 (western solid horizon 
for latitude 32). Its mast, i.e., the solstitial bar below the central hole, bears the label 
shaziya yatiru zawraq tahta al- c ard (pointer spanning the zawraqT horizons below the 
earth). 

The equinoctial bar carries the labels mastarat tarbT’ sharqi (eastern perpendicular 
rule) in the east mastarat tarbT’ gharbT (western perpendicular rule) in the west. 


Plates 

There are four plates serving the following latitudes: 


Table A082-2 Plates 


<p 

la 

25' 

lb 

21' 

2a 

29' 

2b 

32' 

3a 

34' 

3b 

36' 


Longest day 

13;35 hours 
13;43 hours 
13;52 hours 
14; 8 hours 
14;20 hours 
14;30 hours 


4a 

4b 


Plate of ecliptic coordinates 

Double projection 29° +32 
zawraqT horizons 


O 


to be used with the 


On plates 1 to 3, altitude circles are drawn for each 1°, every sixth highlighted 
with dots; azimuth arcs are drawn below the horizon for every 6°; each fifth is 
highlighted with dots and extended above the horizon. Lines for seasonal hours are 
drawn on all plates. On plate la, dotted lines for equal hours are traced both from the 
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eastern and western horizons; on the other plates dotted lines for equal hours are drawn 
from the western horizon. On plate la, next to the latitude value of 25° in Abjad 
numbers, the number 25 is also engraved in Devanagari numerals. This may have been 
added later by a Hindu astronomer who did not read the Arabic-Persian script. 

The obverse side of the plate is designed as the plate of ecliptic coordinates. It 
carries the label safihat mlzan al-ankabut. The reverse side of this plate is not prepared 
as the plate of horizons as is the usual practice, but as a special tablet to the used along 
with the zawraqi horizons. 

Plate 4b to be used with the Zawraqi Horizons 

Like the other plates, this one is also engraved with the vertical and horizontal 
diameters, and the three concentric circles of the Tropic of Cancer, the celestial equator 
and the Tropic of Capricorn. 

Around the circle of equator, the twelve astrological houses are marked, once 
outside the equator and once inside the equator, but with a difference. Outside the 
equator the enumeration commences from the east point and proceeds 
counterclockwise, but inside the equator the enumeration commences from the west 
point and proceeds counterclockwise. The two varying sets of the astrological houses 
are related to the two oblique horizons engraved on this plate. The names of the 
astrological houses are engraved in elongated letters so that the names occupy the full 
stretches of the corresponding houses. 

In both cases, each house is divided into 5 units of 6° and the numbers in Abjad 
notation are engraved above the names of the astrological houses in Arabic. In Arabic, 
the first house is named al-tdlf, ‘the ascendant,’ and the rest are ordinal numbers. 

Two mutually intersecting oblique horizons are drawn across the plate. As in the 
rete, here also the arc with the convex side to the north is the oblique horizon for the 
latitude 29° and that with the convex side to the south is the horizon of the latitude 32°. 
Where the arcs intersect with the equinoctial colure, there are labels at the end of each 
horizon. Thus at the two ends of the horizon for 29° are engraved ufq sharqT c ard 29 
(eastern horizon latitude 29) on the east and ufq gharbi c ard 29 (western horizon latitude 
29) on the west. Likewise at the two ends of the horizon for 32° are engraved ufq sharqT 
c ard 32 on the east and ufq gharbl c ard 32 on the west. 
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Figure A082.4 - Plate to be used with zawrciqi horizons, detail (photo by S. R. Sarma) 


The rim of the Tropic of Cancer is divided in 360°; each 1 ° marked and groups of 
5° numbered from 5 to 90 counterclockwise, separately for each quadrant. Inside this 
ring of Cancer a miniature tablet is drawn with smaller versions of the two oblique 
horizons to match those on the rete, and the corresponding altitude circles. Like the 
larger horizons drawn across the entire, the oblique horizons in the miniature plate also 
carry labels on both sides. A circle of ecliptic is drawn; it is divided into the 12 signs 
and labelled with their names. Several star positons are marked within the Tropic of 
Cancer with dots enclosed in circles along with their names. 

At the bottom of the plate is a long inscription bearing the designation of this 
special plate: scifihat matrah al-shu c a c kahtrd (?) abi rayhdn taswlyat al-buyut khwanand, 
(plate for finding the projection of the astrological rays according to (?) Abu Rayhan 
[al-BTrunl] [and] equalization of the astrological houses). 

Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer with the 
names, longitudes and latitudes of 128 localities, arranged according to climates in four 
concentric circles. In the fourth circle, after listing three places which lie beyond the 
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seventh climate, 15 more places are added without any superscript. These are mainly 
from the Indian subcontinent and should have been included in the third climate. 


Table A082-3 Geographical Gazetteer 


Place Name 
asma ’ al-buldan 

L 

al-tiil 

T 

al-ard 



Outer Circle 




[-1] az khatt istiwa’ ta iqhm awwal (from the equator up to the first climate) 

1 

Sahil Bahr 
Awqiyanus 

11 ;0 

0;0 

1 

2 

Jazlra Qanabala 

21;0 

3;0 


3 

Jamkut 

177;0 

5;0 


4 

Thala 

180;0 

5;0 


5 

Kuku 

54; 10 

10;0 


6 

c Adan 

76;0 

11 ;0 


[I] al- 

iqlim al-awwal (the first climate) 



7 

Jabal 

78;0 

13;30 


8 

Damar 

77; 15 

13;30 


9 

Bajja az Barbar 

10;0 

14;0 


10 

Dabll 

74; 20 

14; 10 


11 

San c a’ Dar al- 
Mulk Yaman 

77;30 

14;30 


12 

Janad 

75;30 

14;30 


13 

Sawmnat 

107;0 

17;0 

Somnath 

14 

Jay tun 

104;0 

17; 15 


15 

Pijapur 

105;30 

17;20 


16 

Burhanpur 

103;0 

20;30 


17 

Dawlatabad 

111 ;0 

20;30 
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Place Name 
asma ’ al-buldan 

L 

al-tul 

<P 

al-ard 

[II] al-iqlim duyam (the second climate) 


18 

Jadda 

76;0 

21;0 

19 

Ta c if 

77;30 

21;20 

20 

Makka 

Mu c azzam 

77; 10 

21;40 

21 

Kanbayat 

109;20 

22;20 

22 

Khybar 

75;20 

24;20 

23 

Madlnat 

Musharrafa 

75;20 

25 ;0 

24 

Hurmuz 

92;0 

25 ;0 

25 

Ajmlr 

111 ;5 

26;0 

26 

Kawalyar 

114;0 

26;29 

27 

Lahknawtl 

114;33 

26;30 

28 

Qannawj 

115;50 

26;35 

29 

Jawnpur 

119;6 

26;36 

30 

Akbarabad Dar 
al-Khilafat 

114;0 

26;43 

31 

Kupamau 

116;33 

26;45 

32 

Kara wa 
Manikpur 

118; 10 

26;49 

33 

Awadh 

118;6 

27;22 

34 

Badawan 

119; 19 

27;22 

[III] a 

l-iqlim siwum (the third climate) 


35 

Bakr 

105;0 

27;40 

36 

Kulkanda 

114; 19 

18;4 

37 

Kul [wa] Jalall 

114; 19 

28;4 


A082 - Ship Astrolabe by Diya’ al-DIn Muhammad, 1074 AH (AD 1663-64) 


915 



Place Name 

L 



asma ’ al-buldan 

al-tiil 

al-ard 

38 

FTruzabad 

106;30 

28; 10 

39 

Sultankut 

115;0 

28;30 

40 

Shahjahanabad 
Dar al-Mulk 
Hind 

113;35 

28;39 

41 

Baran 

114;0 

28;43 

42 

Panlpatah 

113; 20 

28;20 

43 

Shiraz 

88;0 

29;36 

44 

Multan 

107;35 

29;40 

45 

HansI 

112;25 

29;55 

46 

Basra 

84;0 

30;0 

47 

Kirman 

91;30 

30;5 


Second Circle 



tatimma al-iqlim siwum 

(continuation of the third climate) 

48 

Tanlsar 

112;33 

30; 10 

49 

Iskandariyya 

61;54 

30; 18 

50 

Misr 

63; 20 

30;20 

51 

Sanam 

112;25 

30;30 

52 

Purshawar 

105;55 

34;0 

53 

Kufa 

79;30 

31;30 

54 

Bayt al-Maqdis 

66;30 

31;50 

55 

Lahur Dar al- 
Saltanat 

109;20 

31;50 

56 

Yazd 

89;0 

32;0 

57 

Isfahan 

87;40 

32;25 
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Place Name 
asma ’ al-buldan 

L 

al-tul 

T 

al-ard 

58 

Qandahar 

107;40 

33;0 

59 

Siyalkut 

109;0 

33;0 

60 

Mada’In 

72;0 

33;0 

61 

Dimashq 

70;0 

33; 15 

62 

Maymand 

101;55 

33;20 

63 

Baghdad 

82;0 ! 

33;25 

[IV] a 

1-iqlTm chahdrum (the fourth climate) 

65 

Tarabulus 

69;40 

34;0 

65 

c Ana 

76;0 

34;0 

66 

Kashan 

86;0 

34;0 

67 

Mawsil 

77;0 

34;30 

68 

Tun 

92;30 

34;30 

69 

Harat 

94;30 

34;30 

70 

Kabul 

104;40 

34;30 

71 

Qumm 

85;40 

34;45 

72 

Rayy 

86;20 

35;20 

73 

Sawa 

85;0 

35;0 

74 

Kashmir 

108;0 

35;0 

75 

Hamadan 

83;0 

35;10 

76 

Halab 

72;10 

35;50 

77 

Mashhad Maqdis 

92;30 

36;0 

78 

Sabzwar 

91:30 

36;5 

79 

Bistam 

89;30 

36;10 

80 

Balkh 

101:0 

36;41 
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Place Name L 

asma ’ al-buldan al-tul 

T 

al-ard 


81 

Taliqan 

85;45 

36;10 


82 

Qazwln 

85;0 

35;55 



Third Circle 




tatimma al-iqlim chaharum (continuation of the fourth climate) 

83 

Badakhshan 

84;24 

37;10 


84 

Sarakhs 

94;30 

37;30 


85 

Marw 

97;0 

37;40 


86 

Tabriz 

82;0 

38;0 


87 

Ardabll 

80;0 

38;0 


88 

Nakhjawan 

81; 15 

38;40 


[V] al 

-iqlim panjum (the fifth climate) 


89 

Samarqand 

99;56 

39;37 


90 

Bukhara 

97;30 

39;50 


91 

Tubbat 

110;0 

40;0 


92 

Bard c a 

83;0 

40;30 


93 

SamakhI 

84;30 

40;50 


94 

Qunya 

66;30 

41 ;0 


95 

Khujand 

85;35 

41 ;55 


96 

Khutan 

107;0 

42;0 


97 

Kashan 

101 ;35 

42;0 

correct Kasan 

98 

Farghana 

102;0 

42;20 


[VI] a 

l-iqlim shashum (the sixth climate) 


99 

Kashghar 

106;30 

44;0 


100 

Bandqlya 

92;0 

44;0 
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Place Name 
asma ’ al-buldan 

L 

al-tul 

<P 

al-ard 

101 

Shaikh 

85;30 

44;0 

102 

Taraz 

99;50 

44;31 

103 

Pashm Baligh 

111 ;0 

44;50 

104 

Qaraqurum 

115;0 

46;0 

105 

Khan Baligh 

124;0 

46;0 

106 

Harqala 

67; 20 

46;30 

[VII] 

il-iqllm haftum (the seventh climate) 

107 

Araq 

105;0 

48;0 

108 

Bulghar 

90;0 

49;30 

109 

Aqja-kirman 

62;0 

50;0 


Fourth Circle 



tatimma iqlTm haftum (continuation of the seventh climate) 

110 

Qirqir 

65; 15 

50;0 

1 

[VII+] khdriz al-iqlTm haftum (beyond the seventh climate) 

111 

Jaza’ir Rudjard 

68;50 

62;0 

112 

Mari Kirman 

65;45 

50;45 

113 

Sudaq 

66;0 

51 ;0 

[Addition without any superscript] 


114 

Munklr 

121 ;45 

26;40 

115 

Ilahabad 

115;35 

26;50 

116 

Surat 

110;50 

20; 15 

117 

Bahraich 

117;30 

28;0 

118 

Gurakhpur 

119; 10 

27;20 

119 

Mandu 

107 ; 13 

22; 18 
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Place Name 
asma ’ al-buldan 

L 

al-tiil 

<P 

al-ard 

120 

Sarandlp 

104;0 

10;0 

121 

Banaras 

117; 20 

26;52 

122 

Daybal 

102;30 

25;10 

123 

Dhaka Bankala 

130;0 

27;0 

124 

Sonar Kamv 

131 ;0 

26;0 

125 

Bharuj 

111 ;5 

21;20 

126 

Sirhind 

111 ;38 

30;30 

127 

Patnah 

120;45 

26;40 

128 

Ruhtas 

119;45 

26;40 


Back 

The rim of the upper half carries altitude scales which are divided in 1° and 5° 
and labelled as 5—90; 90—5. 

The upper left quadrant is engraved with 60 horizontal and 60 vertical parallels of 
which each fifth is highlighted with dots. These are numbered from 5 to 60 along the 
two radii. 

In the upper right is the solar quadrant with 30 arcs of declination; the names of 
the corresponding zodiac signs are inscribed along the two radii, together with the 
numerical values of the subdivisions, viz., 6, 12, 18, 24, 30, separately for each sign. 
Upon this quadrant are also drawn three sigmoid graphs showing the sun’s meridian 
altitude in all seasons at the three latitudes of 27°, 29° and 32°. Along the graphs are 
inscribed the legends, khatt nisfal-nahdr bi-ard 27; khatt nisf al-nahdr bi-ard 29; khatt 
nisf al-nahdr bi-ard 32. 

In the lower half are engraved the shadow squares, on the left for a base of 12 and 
on the right for a base of 7. The vertical and horizontal scales on both sides are divided 
and numbered accordingly and are endowed with the following labels: 

Vertical scale on the left: zill sullam asdbi c ma c kus 
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Horizontal scale on the left: zill sullam asdbf mustawT 
Horizontal scale on the right: zill sullam aqdam mustawT 
Vertical scale on the right: zill sullam aqdam ma c kus. 

Inside the shadow squares are engraved two rectangular tables. On the left is the 
table entitled jadwalfadl al-dawr (excess of revolution) and on the right is the table of 
triplicities and their nocturnal and diurnal regents ( arbdb muthallathdth laylT wa nahdrt). 



Figure A082.5 - Back of the Astrolabe (photo by S. R. Sarma) 
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The rim of the lower half is engraved with cotangent tables, on the left in digits 
and on the right in feet. These are followed by 6 semi-circular rows containing the names 
of the 12 zodiac signs and the names of the 28 corresponding lunar mansions; the table 
of the limits of the signs and the table of the decan or faces and their regents. 

Alidade 

The alidade is plain without any graduations and has the pin affixed firmly to it. 
Clearly it is a late replacement. 

Inscription 

Immediately below the horizontal diameter is inscribed the astrolabe maker’s 
signature. 

'amal aqall al- c ibaddiya’ al-din muhammad ibn qa’im muhammad ibn mulld 
c Tsd ibn shaykh allahdad asturldblhumdyum lahunfi 1074 hijrT. 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, astrolabe maker to [the Emperor] Humayun.’ 

Bibliography 
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A083 ASTROLABE BY DIYA AL-DIN MUHAMMAD, 1074 AH (AD 1663-64) 
Diameter 52 mm 

PLU, ex-London, Sotheby’s (catalogue 27 April 2005, lot 47, pp. 68-69). 



Figure A083.1 - Astrolabe mater with an endless knot and a pouch (© Sotheby’s, London) 
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With a diameter of just 52 mm, this is probably the smallest astrolabe made by 
Diya’ al-Din; his uncle Muhammad MuqTm made a still smaller astrolabe with a 
diameter of 45 mm (A050). While all the parts of Muqlm’s astrolabe are extant, only 
the mater survives in the present astrolabe. To the suspensory ring are attached an 
endless knot and a pouch in red cotton. 

The suspensory ring is plain, while the shackle has a trifoliate shape and rather 
long bases. The kursT is quite high and solid. The profiles are made up of a lobe with an 
ogee below and another above, and topped by a trifoliate finial. On the front of the 
throne are engraved in a cartouche the words from the Throne Verse of the Qur’an: 
‘ [God’s] throne extends over and encompasses the Heavens and Earth.’ The back of the 
throne is decorated with an ornate design. 

The limb is divided in 1° and 6° and labelled from 6 to 90 separately for each 
quadrant thus: 6—90; 6—90; 6—90; 6—90. 



Figure A083.2 - Geographical Gazetteer (detail of Fig. 83.1) 
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Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer with the 
longitudes and latitudes of 15 places. 431 From the photo in the catalogue, the following 
place names and longitudes can be deciphered; the latitudes are too faint to read. 

Table A083-1 Geographical Gazetteer 



Place name 

L 

5 

Yazd 

89;0 

6 

Isfahan 

86;40 

7 

Tus 

94;30 

8 

Balkh 

101 ;0 

9 



10 

Kabul 

104;40 

11 

Kashmir 


12 

Lahur 



Back 

Probably the rim of the upper two quadrants carries an altitude scale which is 
divided in 1 ° and 6° as in the front and labelled as 6—90; 90—6. 

The upper left quadrant has horizontal parallels. According to the catalogue, the 
solar quadrant on the right has two graphs showing the midday solar altitude at the 
latitudes of 28° and 32°. The second is the latitude of Lahore, the first is problematic; 
for Delhi one would expect a graph at 29° and for Agra 21°. 

In the lower half are said to be ‘shadow squares and circumferential scales for 
determining the shadows for bases 12 (left) and 7 (right).’ 


431 


The catalogue states wrongly that there are 17 localities. 
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Inscriptions 

Inside the shadow squares is the signature of the astrolabe maker: 

‘canal diya’ al-dm muhammad ibn qd’im muhammad ibn mulld c lsd ibn 
shaykh allahdad asturlabT humayum lahiinfi sanah 1074 hijri. 

‘The work of Diya’ al-DIn Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, in the year 1074 Hijri.’ 

The year translates to AD 1663-64. On the edge of the astrolabe is inscribed a 
prayer asking God to bless ‘the fourteen innocents’. 
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A084® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1074 AH (AD 1663-64) 
Diameter 130 mm 

Rampur, Rampur Raza Library (#1345 D) 

CCA 2511; Repertoire 30 


Figure A084.1 - Front of the astrolabe (photo courtesy Rampur Raza Library) 
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This elegant and handy astrolabe appears to have been actually employed for 
observation or teaching, which is evident from the signs of wear and tear, especially on 
the back. Some of the original parts were lost in course of time and were replaced by 
substitutes. The ring, the bolt and the winged nut are replacements. A sighting tube was 
added at a later stage to the original alidade. It is now damaged in the middle and is not 
functional. Otherwise, the astrolabe is in a good state of preservation. Indeed, some of 
the plates and the inner side of the mater are in mint condition and shine as if these were 
gilded. 432 

Components 

Mater with kursT (d. 130, h. 168, t. 8), shackle, rete (d. 115) for 42 stars, 5 plates 
(d. 116), alidade (120 x 20). The ring, pin and bolt are not original, so also the sighting 
tube. 

Front 

The kursl is highly ornate. Several perforations are cut through the surface of the 
kursl, producing a pattern of intertwined vines and tulip-like flowers with flared ends of 
the petals. The upper surface is further embellished on both sides by finely engraved 
patterns. The sides of the kursl contain four tiers of gradually diminishing lobes. At the 
top the kursl terminates in a trifoliate finial with a hole in the middle. A shackle, also of 
trifoliate shape, is attached to the kursl by means of a pin at this hole. A small ring passes 
through this shackle. 

The limb carries a degree scale divided in 1° and 5° and labelled from 5 to 360. 


432 


This is an abridged and revised version of the description in Sarma 2003, pp. 34-52. 
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Figure A084.2 - Rete of the Astrolabe (photo courtesy Rampur Raza Library) 


Rete 

The rete has a higher copper content and is darker in colour than the plates. 433 The 
Tropic of Capricorn and the ecliptic are held together by the complete equinoctial bar 
with three counter changes at its two intersections with the ecliptic circle and at the 
centre. Originally there must have been a handle at the north-west point but it is now 
missing, leaving just a hole there. 


433 


This is a common feature in the Mughal astrolabes, especially in those of small size. Fligh copper 
content probably makes the plate stronger so that it can be reticulated easily. 
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The ecliptic is divided into the twelve signs of the zodiac and labelled with their 
names. Each sign is further subdivided into groups of 6° and marked as 6, 12, 30. 

The outer rim of the ecliptic contains a scale of single degrees. 42 star names can be 
deciphered on the rete. 

Table A084-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus [Janubl] 

(3 Ceti 

2 

Batn Hut 

(3 Andromedae 

3 

Rijl Musalsala 

Y Andromedae 

4 

Fam al-Qaytus 

y Ceti 

5 

Sadr al-Qaytus 

n Ceti 

6 

Rds al-Ghiil 

(3 Persei 

7 

Tali Masdfat al-Nahr 

8 Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawzd’ Yusrd 

(3 Orionis 

11 

Yad al-Jawzd’ Yumna 

a Orionis 

12 

Rijl al-Jawxd’ Yumna 

k Orionis 

13 

Shi c rd Yamdm 

a Canis Majoris 

14 

Shi c rd ShamT 

a Canis Minoris 

15 

Fard al-Shujd c 

a Hydrae 

16 

Qalb al-Asad 

a Leonis 

17 

Rds al-Asad 

p Leonis 

18 

Dubb al-Akbar 

a Ursae Majoris 

19 

Qa c idat al-Bdtiya 

a Crateris 

20 

Zahr al-Asad 

6 Leonis 
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Star Name 

Identification 

21 

Al-Sarfa 

(3 Leonis 

22 

Janah al-Ghurdb 

Y Corvi 

23 

SimakA c zal 

a Virginis 

24 

Simak Ramih 

a Bootis 

25 

Kiffa JanubT 

a Librae 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Rukbat al-Hawwd 

p Ophiuchi 

28 

Qalb al-Aqrab 

a Scorpii 

29 

Ras al-Jathi 

a Herculis 

30 

Ras al-Hawwa 

a Ophiuchi 

31 

Yad al-Hciwwa 

6 Ophiuchi 

32 

Nasr Waqi c 

a Lyrae 

33 

Minqdr al-Dajajah 

(3 Cygni 

34 

Nasr Td’ir 

a Aquilae 

35 

Dhanab al-Dulfin 

8 Delphini 

36 

Dhanab al-Dajajah 

a Cygni 

37 

Fam al-Faras 

8 Pegasi 

38 

Dhanab al-Jadi 

6 Capricorni 

39 

Sdq Sdkib al-Md’ 

6 Aquarii 

40 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Kaff al-Khadlb 

(3 Cassiopeiae 
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Plates 

There are five plates, each with a diameter of 116 mm. Four of these serve eight 
different latitudes; the fifth plate is engraved with ecliptic co-ordinates on the obverse 
and with multiple horizons on the reverse. 

Table A084-2 



<P 

Longest day 

la 

18° 

13; 9 hours 

lb 

22° 

13;21 hours 

2a 

25° 

13;35 hours 

2b 

27° 

13;43 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14;20 hours 

4b 

36° 

14;32 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 


On plates 1-4, equal altitude circles are drawn for each 2° and every fifth circle is 
highlighted with dots. Azimuth arcs are drawn for each 6° below the horizon and every 
fifth is highlighted by dots. Lines of seasonal hours are drawn on all plates. In addition, 
on the plates for 18°, 22°, 25°, lines of equal hours as counted from the western and 
eastern horizons are drawn, and on the remaining plates, lines of equal hours as counted 
from the western horizon. 

On the plate of ecliptic coordinates, the circles of celestial latitudes are drawn at 
intervals of 6° inside the ecliptic and are marked from the ecliptic to the zenith as 6, 12, 
... 90. Outside the ecliptic they are drawn for every three degrees and numbered from 
from the ecliptic to the Tropic of Capricorn from 3 to 48. The arcs of the celestial 
longitudes are drawn at intervals of 6°. The ecliptic circles and the circles of longitude 
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at the beginning of each zodiac sign are shown in dotted lines. There is a label safihat 
mlzan al-ankabut. 

On the reverse side of the above plate is a of multiple horizons, called safiha afaqi 
and this designation is engraved in the lower right quadrant. In each quadrant, half¬ 
horizons for ten different latitudes are drawn and labelled where each horizon begins 
near the circumference and where it ends near the diameter. 

These four sets of latitudes are as follows: 


6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

7 

13 

19 

25 

31 

37 

43 

49 

55 

61 

8 

14 

20 

26 

32 

38 

44 

50 

56 

62 

9 

15 

21 

27 

33 

39 

45 

51 

57 

63 


Again, in all the four quadrants, declination scales are engraved along the four 
radii with the values 6, 12, 18, 23;30, the last being the total or maximum obliquity (al- 
mayl al-kulli). 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in three annular 
rings, providing the names, longitudes and latitudes of 77 localities. The data is engraved 
upside-down. 



A084 - Astrolabe by Diya’ al-Din Muhammad, 1074 AH (AD 1663-64) 


933 



Figure A084.3 - Geographical Gazetteer (photo courtesy Rampur Raza Library) 


Table A084-3 Geographical Gazetteer 


Place Name L qp 



asma’ al-buldan 

al-tul 

al-ard 


Outer Circle 



1 

Makka Mu c azzam 

77; 10 

21;40 

2 

Madlnat 

75;20 

25;0 


Musharrafa 



3 

Mahdiyya Maghrib 

42;0 

32;30 

4 

Iskandariyya 

61;54 

30; 18 
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Place Name 
asma’ al-buldan 

L 

al-tul 

T 

al-ard 

5 

Misr 

63;20 

30;20 

6 

San c a’ Dar al-Mulk 
Yaman 

77;0 

15;30 

7 

Dimashq 

70;0 

33;45 

8 

Halab 

72; 10 

35;50 

9 

Al-Rum 

77;0 

39;40 

10 

Jarran al-JazIra 

73;0 

36;40 

11 

Mawsil 

77;0 

34;30 

12 

Amid 

73;40 

33;0 

13 

Maragha 

82;0 

36;20 

14 

Tabriz 

82;0 

38;0 

15 

Ardabll 

82;30 

38;0 

16 

Barda c a 

83;0 

40;30 

17 

Bab al-Abwab 

85;0 

43;0 

18 

Bulghar 

90;0 

49;30 

19 

Kufa 

79;30 

31 ;30 

20 

Mada’in 

72;0 

33;10 

21 

Baghdad 

80;30 

33;25 

22 

Wasit 

81;30 

32;20 

23 

Basrah 

84;0 

30;0 

24 

Kazirun? 

87;0 

39;35 ! 

25 

Shiraz 

88;0 

29;36 

26 

Istakhr 

88;30 

30;0 

27 

Yazd 

89;0 

32;30 
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Place Name 
asma’ al-buldan 

L 

al-tiil 

<P 

al-ard 

28 

Shahrud 

82;20 

32;30 

29 

Hamadan 

83;0 

35; 10 

30 

Karkh 

84;45 

34;0 

31 

Qazwln 

85;0 

36;55 

32 

Isfahan 

86;40 

32;25 

33 

Rayy 

85;40 

34;45 

34 

Qum 

86;20 

35;0 

35 

Hausam az Jllan 

85; 10 

37;0 


Middle Circle 



36 

Sabzawar 

91;30 

36;5 

37 

Nlshabur 

92;30 

36;21 

38 

Tus 

94;30 

37;0 

39 

Tun 

92;30 

32;30 

40 

Harat 

94;33 

34;30 

41 

Sarkhas 

94;30 

32;0 

42 

Marw 

97;0 

34;40 

43 

Balkh 

101 ;0 

36;41 

44 

Badakhshan 

84;24 

37; 10 

45 

Bukhara 

97;30 

39;50 

46 

Samarqand 

99;56 

39;37 

47 

Khujand 

85;30 

41 ;55 

48 

Kashghar 

106;30 

44;0 

49 

Hurmuz 

92;0 

25;0 

50 

Ahmadabad 

108;40 

23;55 
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Place Name 
asma’ al-buldan 

L 

al-tul 

al-ard 

51 

Ujjayn 

112;0 

22;30 

52 

Kabul 

104;40 

34;30 

53 

Mewat 

107; 10 

32;50 

54 

Bada’un 

114;59 

27;32 

55 

HansI 

102;25 

29; 15 

56 

Samana (?) 

110;30 

28;30 

57 

Tanlsar 

112;43 

30; 10 

58 

Panlpatah 

113;20 

28;52 

59 

Sunam 

110;25 

30;30 

60 

Akbarabad 

114;0 

26;43 

61 

Shahjahanabad 

113;35 

28;39 

62 

AjmTr 

111 ;5 

24;0 


Inner Circle 



63 

Bljapur 

105;30 

17;20 

64 

Burhanpur 

103;0 

20;30 

65 

Dawlatabad 

111 ;0 

20;30 

66 

Bayt al-Maqdis 

66;30 

31;50 

67 

Lahur 

109;20 

31;50 

68 

Multan 

107;35 

29;40 

69 

Qandahar 

107;40 

33;0 

70 

Kalkanda 

114;39 

18; 10 

71 

Dhaka Bankala 

130;0 

27;0 

72 

Sarandlb 

104;0 

10;0 

73 

Kashmir 

108;0 

35;0 
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Place Name 
asma’ al-buldan 

L 

al-tiil 

<P 

al-ard 

74 

Kawaliar 

115;0 

26;29 

75 

Banaras 

117; 20 

26;52 

76 

Sirhind 

111 ;33 

30;30 

77 

Patna 

120;45 

26; 40 


Back 

On the back, the rim of the two upper quadrants carries the altitude scales divided 
in 1° and 5° and labelled as 5—90; 90—5. In the upper left quadrant are drawn 60 
horizontal parallels with every fifth highlighted with dots. These are numbered from 5 
to 60 along the vertical radius, starting from the centre. 

In the upper right quadrant are drawn declination arcs, one for each 10° of solar 
longitude, with every third arc highlighted with dots. The names of the corresponding 
zodiac signs, together with their divisions of 10°, 20° and 30°, are engraved along the 
two radii. Upon these arcs are superimposed three sigmoid curves which show the sun’s 
meridian altitude throughout the year at the three terrestrial latitudes of 27°, 29° and 
32° with the labels khatt nisf al-nahar bi-ard 27, ...29, ... 32. 
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Figure A084.4 - Back of the Astrolabe (photo courtesy Rampur Raza Library) 


In the lower half, below the horizontal diameter, are engraved the shadow squares, 
on the left for a base of 12 and on the right for a base of 7. The vertical and horizontal 
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scales are divided and numbered accordingly. The vertical scale on the left is labelled 
as zill sullam asdbf mcfkus (the scale of reverse shadows in digits) and the horizontal 
scale as zill sullam asdbi c mustawT (the scale of direct shadows in digits). Likewise the 
vertical scale on the right is labelled as zill sullam aqdam ma c kus, (the scale of the 
reverse shadows in feet) and the horizontal scale is designated as zilli sullam aqdam 
mustawT (the scale of the direct shadows in feet). 

Inside the shadow squares is the table designated as jadwalfadl al-dawr (table of 
excess of revolution) showing the multiples of the difference (in minutes and seconds) 
between the approximately correct length of the tropical year and 365 days. 

The space between these shadow squares and the outer periphery is divided into 
eight semi-circular rows. The outermost row situated on the rim contains cotangent 
scales: on the left in digits and on the right in feet. In the scale to the left, there are 
unequal divisions which are labelled (starting from the centre and proceeding leftwards) 
as 1,2,3,... 12/ 13,14,16, 18,21,24, 30,36,42,48,54, 60, followed by the label zilli 
asdbb mabsut. The unequal divisions on the right are numbered from the centre to the 
right, as 1, 2, 3, ... 7 / 8, 9, 10, 11, 12, 14, 16, 18, 21, 30, 40, 50, 60, followed by the 
label zill aqdcim mabsut. The next semi-circular row displays subdivisions of certain 
divisions in the previous scale, especially, those in the latter half. 

The cotangent scales are followed by two rows carrying the names of the 12 zodiac 
signs and 28 lunar mansions respectively. The two rows that follow contain a table of 
the limits ( hudud ) and the last two rows the decans and their regents. 

Alidade 

The alidade has two ornate ends and an ornate centre-piece. Two sighting plates 
are attached perpendicularly to the surface of the alidade. These plates contain two holes 
each. The smaller hole is for sighting in the daytime and the larger one for observing 
the stars at night. Into the larger hole a sighting tube was inserted at a later time. The 
metal content in the tube is quite different from that in the alidade, which is evident from 
the difference in the colour. The tube is slightly broken in the middle and cannot be used 
any more for observation. 

The upper edge of the alidade is bevelled. The right half is divided into 60 divisions 
and each fifth is numbered. These divisions match exactly with the 60 divisions on the 
vertical radius of the upper-left quadrant. In the lower half are marked unequal divisions 
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numbered from the sighting plate towards the centre from 1 to 6 and in the reversed 
direction from 7 to 12. These are markings to be used when the alidade is employed as 
a sundial. The shadows thrown by the sighting plate on the length of the alidade are 
measured in seasonal hours by these units in the forenoon or afternoon as the case may 
be. 

The upper edge of the left half is divided into six parts, which are further 
subdivided into three parts each. These six main divisions are further extended as arcs 
upon the surface of the alidade. On these arcs are engraved the names of a pair of zodiac 
signs one below the other: al-jawja / al-saratan; al-thawr / al-asad and so on. These 
arcs match exactly with the arcs on the upper right quadrant and the names of the signs 
are the same as those engraved in the quadrant. 

Inscription 

The maker’s signature is engraved on either side of the central hole just below the 
east-west line. Because the alidade rotated tightly around the hole, certain letters close 
to the hole are rubbed off and cannot be read now. However, since the inscription is 
composed in a formula-like style and occurs in the same wording in all the astrolabes 
and celestial globes crafted by Diya’ al-Din, the missing letters can be inferred. The 
letters containing the name of the maker and the date are intact. Thus the inscription 
reads as follows: 

'amal aqall al- c ibad diya’ al-dm muhammad ibn qd’im muhammad ibn 
mulld c Tsa ibn shaykh allahdad ***JT sanah 1074 hijrl. 

‘The work of the least of the servants [of God], Diya’ al-Din Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad *** in 
the year 1074 Hijrl.’ The year translates to AD 1663-64. 

Bibliography 
Dube 1928 

Gunther 1932, no. 78a, II, p. 228 
Nadvi 1935 

Sarma 2003, pp. 34-52. 
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A085® ASTROLABE BY DIYA AL-DIN MUHAMMAD, 1074 AH (AD 1663-64) 
Diameter 113 mm 

London, Victoria and Albert Museum (#419-1876) 434 
CCA 1060; Repertoire 31 

Components 

Body with kursT (d. 113, h. 147, t. 6.5), shackle, ring and cord, rete for 45 stars, 5 
plates, alidade and pin. The horse is missing. 

Front 

A large brown cord, probably modern, is tied to the ring. The shackle, somewhat 
larger, is of trefoil shape. The kursT displays close similarity to that of Diya’ al-Dln’s 
earlier astrolabe of 1653 (A071) with a pleasing fretwork of intertwining vines and a 
three-petalled flower in the middle. The profiles are made up of a lobe between two 
ogees, topped by the trifoliate finial. Ornate engravings on the surface of the front and 
back. The limb is graduated in 1 ° and 5° and labelled from 5 to 360. 

Rete 

The Capricorn and ecliptic rings are held together by the equinoctial bar which 
has a counter change at the centre. The ecliptic ring is divided into the 12 signs of the 
zodiac and labelled with their names; each sign is divided into groups of 6° and these 
are numbered from 6 to 30; they are further subdivided to 3°. There is a handle on the 
outer ring, midway between the north and west points. The star pointers are joined by 
almost symmetrical floral tracery inside the ecliptic circle and outside of it. 

Plates 

There are five plates with the following specifications. 


434 


Victoria and Albert Museum wrote to me to say that they do not permit publication of private 
photography of their objects. Therefore, this entry is regretfully without my photos. 
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Table A085-1 Plates 



<P 

Longest day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 hours 

2a 

27° 

13;43 hours 

2b 

29° 

13;52 hours 

3a 

32° 

14; 8 hours 

3b 

34° 

14;20 hours 

4a 

36° 

14;32 hours 

4b 

40° 

14;52 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



Plate 1 is heavier than the rest of the plates. Plate 5 does not fit well into the recess; 
it appears to be a late replacement. Altitude circles for every 3°, each fifth is dotted; 
azimuth arcs for every 10° below the horizon; lines of seasonal hours and lines of equal 
hours. 

Geographical Gazetteer 

The geographical gazetteer is inscribed in two circles in zigzag fashion with the 
names, longitudes and latitudes of 58 localities. 

Back 

The rim of the two upper quadrants carries altitude scales graduated in 1° and 5° 
and labelled as 5—90; 90—5. 

In the upper left quadrant are drawn 30 horizontal lines, with each third dotted. 
These are numbered along the vertical radius as 6, 12, ... 60. 

In the upper right quadrant are drawn 18 equally spaced declination arcs. The 
names of the corresponding signs and degrees of the decans are written along the two 
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radii. On this grid are plotted two graphs of solar meridian altitude for the latitudes of 
27° and 32° with the usual labels. 

In the lower half are drawn two shadow squares, on the left for a base of 12 and 
on the right for a base of 7. The shadow squares are enclosed in eight concentric semi¬ 
circular scales containing the cotangent scales, the names of the 12 zodiac signs and the 
28 corresponding lunar mansions, limits of the signs, decans and their regents. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The right arm is engraved 
with a sexagesimal scale in the upper register and with a scale of seasonal hours in the 
lower register, while the arm on the left carries a zodiac scale with the names of signs 
engraved in pairs in each division of the scale. 

Inscription 

The astrolabe maker’s signature is inscribed inside the shadow squares: 

'canal aqall al-ibad diya’ al-dm 

muhammad ibn qd’im muhammad ibn mulld c lsd ibn 

shaykh allahdad asturlabT humdyum 

lahunfi sanah 1074 hijn. 

‘The work of the least of the servants [of God], Diya’ al-DIn Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1074 

Hijn’ 

The Hijrl year corresponds to AD 1663-64. 

Bibliography 
Nadvi 1935. 
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A086 ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1074 AH (AD 1663-64) 

Diameter 101mm 
Mosul, al-Basha Mosque 

Repertoire 32 lists this astrolabe with the following particulars. It is not known whether 
this astrolabe exists still in Mosul. No images are available. 

Back 

A sine graph in the upper left quadrant and, in the upper right quadrant, declination 
arcs with the curves showing the midday altitude of the sun at the latitudes 27° and 32°. 

Inscription 

'amal diya’ al-din muhammad ibn qa’im muhammad ibn mulld c Tsd ibn 
shaykh allahdad asturlabi humdyum lahurTfi sanah 1074 hijri 
‘The work of Diya’ al-Dln Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, in the year 1074 Hijri.’ 
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A087 ASTROLABE BY DIYA AL-DIN MUHAMMAD, 1074 AH (AD 1663-64) 
Diameter ? 

PLU, ex. Aligarh, Maulana Abu Bakar 
CCA 1116; Repertiore 33 

In his pioneering survey of the Lahore family of astrolabe makers, Nadvi 1935, p. 
629, states that an astrolabe by Diya’ al-Dln Muhammad was 

‘with Maulana Abu Bakar of Jaunpur (Chairman of Theology, Muslim University, 
Aligarh). It is comparatively smaller and bears the following legend:- 
'amal aqall al- c ibad diya’ al-din muhammad ibn qd’im muhammad ibn mulla c lsd ibn 
shaykh allahdad asturldbl humdyum lahurTfi sanah 1074 h 

(The work of the humblest creature Zia’u’d-din Muhammad, son of Qaim Muhammad, 
son of Mulla ‘Isa, son of Sheykh Allah-Dad, Astrolabi , Humayuni, Lahori, dated 1074 
A.H.)’ 

During my long stay at Aligarh Muslim University, I could not locate any 
descendants of Maulana Abu Bakar, nor find any trace of the astrolabe. Nadvi says that 
the astrolabe was ‘comparatively smaller’. The smallest astrolabe made by Diya al-Dln 
measured 52 mm in diameter and it was made in the same year ah 1074. It came up for 
auction at Sotheby’s on 27 April 2005 (A083). It is difficult to say whether it is the same 
astrolabe which was in the collection of Maulana Abu Bakar in 1935 at Aligarh. 



A088 ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, 1077 AH (AD 1666-67) 


Diameter 190 mm 

Srinagar, Sir Pratap Singh Museum 



Figure A088.1 - Front of the astrolabe (photo by Nazir Ahmad Doshab) 
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Components 

Body with kursT (d. 190), shackle and ring, rete for 51 stars, 10 plates, alidade, pin, 
washer; wedge appears to be missing. 

Front 

The ring is plain; the shackle has a trifoliate shape and trifoliate bases. The kursT 
is worked a jour with the motif of a three-petalled flower at the centre. Its surface is 
embellished by engravings. As in other astrolabes by him, the profiles of the kursT are 
made up of ogees at the base and at the top with a lobe in between. Here the ogees and 
the lobe contain still smaller lobes. The finial is trifoliate. 

The circular scale on the limb is divided in 0;30°, 1° and 6° and numbered from 
6° to 360°. 

Rete 

The rete consists of the incomplete ring of the Tropic of Capricorn and the full 
ring of the ecliptic, both held together by equinoctial bar which is counterchanged at the 
two intersections with the ecliptic. The space between the two rings and inside the 
ecliptic ring is filled with asymmetric floral tracery, with stylized tulips with flared 
petals. The ecliptic ring is broader than that of the Tropic of Capricorn; it is divided into 
the 12 signs and labelled with their names. Each sign is further subdivided into 6° and 
numbered as 6, 12, 18, 24, 30. The sloped edge of the ecliptic ring is graduated in single 
degrees. There are 51 named star pointers which are listed below. 
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Figure A088.2 - Rete of the Astrolabe (photo by Nazir Ahmad Doshab) 

Table A088-1 Stars on the Rete 


Star Names Identification 


Dhanab al-Qaytus 
J[anubl] 

(3 Ceti 

[Rijl al-] Musalsala 

Y Andromedae 

Fam al-Qaytus 

y Ceti 

Sadr al-Qaytus 

Jt Ceti 

[Rds al-]Ghul 

(3 Persei 

Mirfaq al-Thurayyd 

a Persei 










A088 - Astrolabe by Diya’ al-DTn Muhammad, 1077 AH (AD 1666-67) 


949 



Star Names 

Identification 

7 

Kaff al-Jadhma ’ 

a Ceti 

8 

TallMasdfat al-Nahr 

Y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl Jawzd’ Yusra 

(3 Orionis 

12 

Yad Jawzd’ Yusra 

y Orionis 

13 

Yad Jawzd’ Yumna 

a Orionis 

14 

Rijl Jawzd’ Yumna 

k Orionis 

15 

Shfrd YamanT 

a Canis Majoris 

16 

Shfrd ShamT 

a Canis Minoris 

17 

Tarafat Safina 

p Puppis 

18 

? 


19 

Mankhar al-Shuja c 

a Hydrae 

20 

Fard al-Shujd c 

a Hydrae 

21 

Qalb al-Asad 

a Leonis 

22 

Qd' idal al-Batiya 

a Crateris 

23 

Zahr al-Asad 

6 Leonis 

24 

? 


25 

Anwar al-Farqadayn 

(3 Ursae Minoris 

26 

Al-Andq 

t, Ursae Majoris 

27 

Jandh al-Ghurab 

Y Corvi 

28 

Simak A c zal 

a Virginis 

29 

Simdk Ram ih 

a Bootis 

30 

Nayyir Fakkah 

a Coronae Borealis 
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Star Names 

Identification 

31 

c Unuq al-Hayyah 

a Serpentis 

32 

[Qalb] al-Aqrab 

a Scorpii 

33 

? 


34 

Rds al-Jdthi 

a Herculis 

35 

Rds al-Hawwa 

a Ophiuchi 

36 

c Ayn al-Tinnm 

Y Draconis 

37 

Yad al-Hawwa al-Yumnd 
al-Muqaddam 

6 Ophiuchi 

38 

Nasr WdqY 

a Lyrae 

39 

Minqdr al-Dajdjah 

(3 Cygni 

40 

Nasr Fair 

a Aquilae 

41 

Dhanab al-Dulfin 

8 Delphini 

42 

Dhanab al-Dajdjah 

a Cygni 

43 

Fam al-Faras 

8 Pegasi 

44 

Dhanab al-Jadi 

6 Capricorni 

45 

[Rukbat?JDhdt al-KursT 

6 Cassiopeiae 

46 

Sdq Sdkib al-Md’ Jjanubi] 

6 Aquarii 

47 

Dhanab al-Qaytus 

Sh[ amdlT] 

l Ceti 

48 

Mankib al-Faras 

(3 Pegasi 

49 

Surrat al-Faras 

6 Pegasi 

50 

Jandh al-Faras 

y Pegasi 

51 

Kaff al-Khadlb 

(3 Cassiopeiae 
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Plates 

There are ten plates, perhaps the largest number in the Lahore astrolabes, serving 
the latitudes 11° to 45° at 2° intervals and the ecliptic coordinates and multiple 
horizons. There is no double projection, nor a plate calibrated for the latitude of Lahore 
at 32°. 

Table A088-2 Plates 




Longest day 

la 

11° 

12;40 hours 

lb 

13° 

12;48 hours 

2a 

15° 

13;0 hours 

2b 

17° 

13;6 hours 

3a 

19° 

13; 12 hours 

3b 

21° 

13; 18 hours 

4a 

23° 

13;25 hours 

4b 

25° 

13;35 hours 

5a 

27° 

13;43 hours 

5b 

29° 

13;52 hours 

6a 

31° 

14;2 hours 

6b 

33° 

14; 12 hours 

7a 

35° 

14;23 hours 

7b 

37° 

14;34 hours 

8a 

39° 

14;45 hours 

8b 

41° 

15;0 hours 

9a 

43° 

15; 14 hours 

9b 

45° 

15;28 hours 

10a 

Plate of ecliptic coordinates 


10b 

Plate of horizons 
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<P 


Longest day 


The latitude plates (i.e., nos 1 to 9) are almost uniformly calibrated, except in the 
case of hour lines. On all plates, the south-north and east-west lines, the circles of 
equator and of the tropics, and the arc of the oblique horizon are drawn. There is a small 
square-shaped incision at the bottom of the meridian line, to keep the plate firmly inside 
the mater. 

Above the oblique horizon altitude circles are drawn for each single degree; every 
sixth is highlighted with dots. The altitude circles are numbered on both sides. Azimuth 
arcs are drawn for every 6°, below the horizon and numbered; these numbers are in a 
straight line, below the horizon and a little above the lowermost point of the Tropic of 
Cancer. Every fifth line (i.e., 30°) is dotted and extended above the horizon. 

Lines for unequal hours are drawn and numbered from 1 to 12, starting at the 
western horizon. On plate nos. 1 to 4, lines of equal hours counted from the western and 
eastern horizons (dotted) are drawn. These are numbered from 1 to 6, from the eastern 
horizon up to the meridian and again from 1 to 6, from the western horizon up to the 
meridian. On the other hand, on plates 5 to 9, equal hour lines are drawn from the 
western horizon and these are numbered from 1 to 12 from the western horizon. 

On the plate of ecliptic coordinates are drawn the equator, the two tropics and the 
ecliptic. The ecliptic is marked with the names of the twelve zodiac signs. The arcs 
radiating from the centre are the lines of the celestial longitudes at intervals of 6°; these 
are numbered from 6 to 30, separately for each zodiac sign, along the ecliptic circle. 
The circles of celestial latitudes are drawn for each 1 ° and every sixth circle is dotted. 
Since the ecliptic circle is also the horizon at this terrestrial latitude of 66;30°, these 
circles of celestial latitudes are counted from the ecliptic both northwards up to the 
zenith and southwards up to the Tropic of Capricorn. In the present plate, the numbers 
of these lines are engraved six times: twice from the zenith towards the bottom of the 
plate (counting northwards from the ecliptic up to the zenith from 1 to 90 and 
southwards from the ecliptic up to the Tropic of Capricorn from 1 to 47), twice from 
the top of the plate where the equator touches the Tropic of Capricorn up to the zenith 
from 1 to 90, once in the east from the ecliptic from 1 to 24 eastwards and once in the 
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west from the ecliptic from 1 to 24 wastwards. A little above the north point is the 
safihah mizdn cil- ankabut. 



Figure A088.3 - Plate of ecliptic coordinates (photo by Nazir Ahmad Doshab) 


The reverse side of plate 10 is fashioned as the plate of horizons with four sets of 
half-horizons for each degree of latitude from 1° to 90°. These half- horizons are 
distributed in the four quadrants thus: 


1 

5 

9 

.. 85 

89 90 

2 

6 

10 .. 

.. 86 

90 

3 

7 

11 .. 

.. 87 

90 

4 

8 

12 .. 

.. 88 

90 


The horizons are numbered at both ends. The scales of declination are marked 
along each of the radii between the equator and each of the tropics. These are divided 
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into 30 units and numbered as 6, 12, 18, 24, 30; the numbers starting from the equator 
and reaching to the tropics. Under each scale is the inscription taqsTm mayl kullTshamalT 
or jcinubi, ‘division of the maximum declination north’ or ‘south’. 



Figure A088.4 - Plate of horizons (photo by Nazir Ahmad Doshab) 


On this small plate, these 90 arcs for each degree are very cleverly distributed in 
a pleasing symmetric manner so that they do not look cluttered. It requires a great skill 
on the part of the engraver to draw these 90 arcs here. 

Geographical Gazetteer 

On the inner side of the mater, the geographic gazetteer is engraved in four annular 
circles, carrying the names, longitudes and latitudes of 124 localities arranged according 










A088 - Astrolabe by Diya’ al-DTn Muhammad, 1077 AH (AD 1666-67) 


955 


to climates. 435 The circles are separated by double lines and a circle containing the names 
of relevant climates. The writing is upside-down, i.e., the tops of the letters are towards 
the centre of the plate. 



Figure A088.5 - Geographical Gazetteer (photo by Nazir Ahmad Doshab) 


Table A088-3 Geographical Gazetteer 


Place Name L cp 


First Circle 


435 


This gazetteer is exactly the same as the gazetteer in the astrolabe made 30 years earlier by Muqim 
(A024). At the end of the present gazetteer, Diya’ al-Dln adds four names. 
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Place Name 

L 


[-1] az khatt istiwa ’ ta iqlim awwal (from the equator up to the first 
climate) 

1 

Sahil Bahr 
Awqiyanus 

11 ;0 

0;0 

2 

Jazlra Qanbala 

21;0 

3;0 

3 

Jamkut 

177;0 

5;0 

4 

Thala 

180;0 

5;0 

5 

Kuku 

54; 10 

10;0 

6 

c Adan 

76;0 

11 ;0 

[I] al- 

iqlim al-awwal (the first climate) 


7 

Jabal 

75;0 

13;30 

8 

Dammar 

77; 15 

13;30 

9 

Bajja az Barbar 

10;0 

14;0 

10 

Dabll 

74;20 

14; 10 

11 

San c a’ dar al-Mulk 
Yaman 

77;30 

14;30 

12 

Janad 

75;30 

14;30 

13 

Sawmnat 

107;0 

17;0 

14 

Zatun 

114;0 

17; 15 

15 

Pijapur 

105;30 

17;20 

16 

Burhanpur 

103;0 

20;30 

17 

Dawlatabad 

111 ;0 

20;30 

[II] al 

-iqlim duyum (the second climate) 


18 

Jadda 

76;0 

21;0 

19 

Ta c if 

77;30 

21;20 

20 

Makka Mu c azzam 

77;10 

21;40 


A088 - Astrolabe by Diya’ al-DTn Muhammad, 1077 AH (AD 1666-67) 


957 



Place Name 

L 


21 

Kanbayat 

109;20 

22; 20 

22 

Khaybar 

75;20 

24; 20 

23 

Madlnat 

Musharrafa 

75;20 

25;0 

24 

Hurmuz 

92;0 

25;0 

25 

Ajmlr 

111 ;5 

26;0 

26 

Kawaliyar 

114;0 

26;29 

27 

Lahknawtl 

114;33 

26;30 

28 

Qannawj 

115;50 

26;35 

29 

Jawnpur 

119;6 

26;36 

30 

Akbarabad 

114;0 

26;43 

31 

Kupamau 

116;33 

26;45 

32 

Kara wa Manikpur 

118; 10 

26;49 

33 

Awadh 

118;6 

27; 22 

34 

Badawan 

119; 19 

27; 22 

[III] a 

l-iqlim siwum (the third climate) 


35 

Bakar 

105;0 

27; 40 

36 

Kulkanda 

114; 19 

18;4 

37 

Kul [wa] Jalall 

114; 19 

28;4 

38 

Flruzabad 

106;30 

28;10 

39 

Sultankut 

115;0 

28;30 

40 

Shahjahanabad 

113;35 

28;39 

41 

Baran 

114;0 

28;43 

42 

Panlpatah 

113;20 

28; 20 

43 

Shiraz 

88;0 

29;36 
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Place Name 

L 


44 

Multan 

107;35 

29;40 

45 

HansI 

112;25 

29;55 

46 

Basra 

84;0 

30;0 

47 

Kirman 

91;30 

30;5 


Second Circle 



[IV] tatimma al-iqlim siwum 

(continuation of the third climate) 

48 

Tamsar 

112;33 

30; 10 

49 

Iskandariyya 

61 ;54 

30; 18 

50 

Misr 

63;20 

30;20 

51 

Sunam 

112;25 

30;30 

52 

Parshur 

105;55 

31 ;0 436 

53 

Kufa 

79;30 

31;30 

54 

Bayt al-Maqdis 

66;30 

31;50 

55 

Lahur 

109;20 

31;50 

56 

Yazd 

89;0 

32;0 

57 

Isfahan 

87;40 

32;25 

58 

Farmal 

104;55 

32;55 

59 

Qandahar 

107;40 

33;0 

60 

Siyalkut 

109;0 

33;0 

61 

Mada’In 

72;0 

33;0 

62 

Dimashq 

70;0 

33; 15 

63 

Maymand 

101 ;55 

33;20 


436 


Engraved wrongly as 7;0. 
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Place Name 

L 

T 

64 

Baghdad 

82;0 

33;25 

[IV] a 

l-iqlim chaharum (the fourth climate) 


65 

Tarabulus 

69;40 

34;0 

66 

c Ana 

76;0 

34;0 

67 

Kashan 

86;0 

34;0 

68 

Mawsil 

77;0 

34;30 

69 

Tun 

92;30 

34;30 

70 

Harat 

94;30 

34;30 

71 

Kabul 

104;40 

34;30 

72 

Qumm 

85;40 

34;45 

73 

Rayy 

86;20 

35;20 

74 

Sawa 

85;0 

35;0 

75 

Kashmir 

108;0 

35;0 

76 

Hamadan 

83;0 

35; 10 

77 

Halab 

72;10 

35;50 

78 

Mashhad Maqdis 

92;30 

36;0 

79 

Suharwa[r]d 

83;20 

36;0 

80 

Sabzawar 

91;30 

36;5 

81 

Bastam 

89;30 

36; 10 

82 

Balkh 

101 ;0 

36;41 

83 

Taliqan 

85;45 

36; 10 

84 

Abhar 

84;36 

36;45 

85 

Astarabad 

89;35 

36;50 

86 

Qazwln 

85;0 

35;55 
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Place Name 

L 

<P 


Third Circle 

[IV] tatimma al-iqlim chaharum (continuation of the fourth climate) 

87 

Badakhshan 

84;24 

37:10 

88 

Maragha 

82;0 

37;20 

89 

Sarakhs 

94;30 

37;30 

90 

Marw 

97;0 

37;40 

91 

Tabriz 

82;0 

38;0 

92 

Ardabll 

80;0 

38;0 

93 

Nawshahr 

78;20 

38:10 

94 

Nakhjawan 

81; 15 

38;40 

[V] al 

-iqlim panjum (the fifth climate) 


95 

Bakuya 

84;36 

39;30 

96 

Samarqand 

99;56 

39;37 

97 

Bukhara 

97;30 

39;50 

98 

Tubbat 

110;0 

40;0 

99 

Bard c a 

83;0 

40;30 

100 

SamakhI 

84;30 

40;50 

101 

Quniya 

66;30 

41;0 

102 

Khujand 

105;35 

41 ;55 

103 

Khutan 

107;0 

42;0 

104 

Kashan 437 

101;35 

42;0 

105 

Farghana 

102;0 

42;20 


437 


This and the no. 67 earlier are both spelt as ‘Kashan’. The present one ought to be Kasan, see 
Kennedy 1987a, pp. 174-75. 
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Place Name 

L 


[VI] al-iqlim shashum (the sixth climate) 


106 

Kashghar 

106;30 

44;0 

107 

Bandqlya 

92;0 

44;0 

108 

Shaikh 

85;30 

44;0 

109 

Taraz 

99;50 

44; 31 

110 

Pashm Baligh 

111 ;0 

44;50 

111 

Qaraqurum 

115;0 

46;0 

112 

Khan Baligh 

124;0 

46;0 

113 

Harqala 

67;20 

46;30 


Fourth Circle 



[VII] < 

al-iqlim haftum (the seventh climate) 


114 

Araq 

105;0 

48;0 

115 

Bulghar 

90;0 

49;30 

116 

Aqja Kirman 

62;0 

50;0 

117 

Qirqir 

65;30 

50;0 

[vii+; 

] khariz al-iqlim haftum (beyond the seventh climate) 

118 

Jaza’ir Rudjard 

68;50 

62;0 

119 

Marl Kirman 

65;45 

50;45 

120 

Sudaq 

66;0 

51;0 

121 

Patnah 438 

120;45 

26; 40 

122 

Dhaka Bankala 

130;0 

27;0 


438 


The last four place names do not occur in Muqlm’s gazetteer mentioned earlier. They should have 
come in the third climate. Diya’ al-Dln adds these here as a kind of post-script. But Kul (123) has 
already been mentioned under no. 37 as Kul [wa] Jalall. 
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Place Name 

L 

<P 

123 

Kul 

114; 19 

28;6 

124 

Bahraij 

117;30 

28;0 


Back 

The rim of the two upper quadrants carries altitude scales divided in 1 ° and 5° and 
labelled as 5—90; 90—5. 

The upper left quadrant bears a sine-cosine graph with 60 horizontal and 60 
vertical parallels which are numbered along the two radii from 5 to 60. 

The upper right quadrant is divided by 30 quarter circles into as many segments, 
one each for 6° of solar longitude. The names of the corresponding zodiac signs and the 
numerical values of their subdivisions (6, 12, 18, 24, 30) are engraved along the two 
radii of the quadrant. Thus along the vertical radius are engraved, from the centre up to 
the periphery, the names al-saratan, al-asad, al-sunbula, al-mlzan, al-aqrab, al-qaws, 
i. e. from summer solstice to winter solstice. Likewise along the horizontal radius are 
engraved, from the periphery up to the centre, the names al-jadT, al-dcilw, al-hut, al- 
hamal, al-thciwr, al-jawjd’, i. e., from winter solstice to summer solstice. 

Upon this grid are plotted three sigmoid curves of the meridian altitude of the sun 
throughout the year at the latitudes 27°, 29° and 32°, which are the latitudes of the three 
imperial cities of Agra, Delhi and Lahore, with the labels khatt nisf al-nahdr bi-ard 27, 
... 29, ... 32. 

In the lower half of the back, immediately below the horizontal diameter, are 
drawn the shadow squares, on the left for the shadows thrown by gnomon of 12 digits 
and on the right for the shadows cast by gnomon of 7 feet. The vertical and horizontal 
scales are divided accordingly into 12 units on the left and into 7 units on the right and 
numbered. 
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Figure A088.6 - Back of the Astrolabe (photo by Nazir Ahmad Doshab) 


These scales are accompanied by the following labels. Vertical scale on the left: 
zill sullam asabi c ma'kus (the scale of the reverse shadows in digits); horizontal scale on 
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the left: zill sullam asabi c mustawT (the scale of the direct shadows in digits) horizontal 
scale on the right: zill sullam aqdam mustawT (the scale of the direct shadows in feet), 
and vertical scale on the right: zill sullam aqdcim ma c kus (the scale of the reverse 
shadows in feet). 

Inside the shadow squares are engraved two rectangular tables. The table to the 
left of the vertical diameter is entitled jadwalfadl al-dawr (excess of revolution). Here 
the serial numbers in columns 1 and 3 are given in the standard Arabic/Persian numerals 
while the numerical values of the differences in minutes and seconds are in Abjad 
numerals. 

The table on the right carries the heading jadwal arbdb muthallathdt laylT wa 
naharT and displays triplicities in four sub-tables, each devoted to an element: nan wa 
tardbT (fiery and earthy) and hawd’Twa mahT (airy and watery). 

The rim of the lower half bears the scales of cotangents, on the left in digits and 
on the right in feet. The unequal divisions in the scale on the left are numbered clockwise 
from the vertical diameter to the horizontal diameter as 1, 2, 3 ... 10, 12, 14, 16, 18, 20, 
22, 24, 27, 30, 36, 42, 48, 54, 60 followed by the label zill asdbi c mabsut. Those in the 
scale on the right are numbered anti-clockwise from the vertical diameter as 1, 2, 3 ... 
12, 14, 16, 18, 21, 24, 30, 36, 42, 48, 54, 60, followed by the label zill aqdam mabsut. 
In a parallel band inside, these divisions in the scales are subdivided into smaller units. 

Then follow six concentric semi-circular rows. The first two are engraved with the 
names of the 12 zodiac signs and the names of the corresponding 28 lunar mansions 
respectively. The following two rows contain a table of limits (hudiid) while the last two 
rows show the decans and their lords. 


Alidade 



r -s. . o> - iti ...is \ — \ a\ /m / \ _-v 

Figure A088.7 - Detail of Fig. 88.1 showing the Alidade 

The alidade is straight without any counter change. It has pointed ornate ends and 
a matching ornate centre piece. In the right half, the upper edge is divided into 60 parts 
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and numbered as 5, 10, 15...55, 60, from the centre to the right end, to match the 
divisions on the upper left quadrant. 

The left half of the alidade is designed to match the solar quadrant on the upper 
right of the back of the astrolabe. It carries 6 arcs, each representing a pair of signs. The 
names of these signs are engraved in two rows. In the lower row, starting from the centre 
and proceeding to the end are the six names from al-Saratcin (Cancer) to cil-Qaws 
(Sagittarius) and in the upper row, starting from the end and proceeding up to the centre, 
are the six names from al-Jady (Capricorn) to al-Jawzd’ (Gemini). 

Moreover, on the right hand side, below the sexagesimal scale, there is another 
scale with unequal divisions. These are numbered in Abjad from the sighting plate 
onwards from 1 to 6 and in the reverse order from 7 to 11. These are the markings to be 
used when the alidade is employed as a sundial. The shadow thrown by the sighting 
plate on the right across the length of the alidade is measured with these numerals to 
determine the seasonal hours in the forenoon or afternoon as the case may be. 

Inscription 

In the narrow space between the rectangular tables and the horizontal diameter is 
the maker’s signature, engraved in two lines: 

c amal aqall al-ibaddiya’ al-dln muhammadibn qd’im muhammadibn mulld 
c Tsd ibn shaykh allahdad asturldblhumayum lahunfisanah 1077 hijrl gh- 
c a-z. 

‘The work of the least of the servants [of God], Diya al-Dln Muhammad, son 
of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, 
the astrolabe maker to [the Emperor] Humayun, in the year 1077 of Hijra, 
[in Abjad ] 1000 + 70 + 7.’ 

Provenance 

The astrolabe was on loan to the Central Asian Museum of the University of 
Kashmir from 1980 to 2015 February. The authorities of Central Asian Museum, in 
particular Mr Nazir Ahmad Doshab, kindly provided the measurements and a full set of 
excellent photos of the astrolabe. 
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Diameter ? 

PLU 

Repertoire 34 

The Repertoire mentions the National Museum, Karachi, as the place of deposit 
of this astrolabe, and provides the following information about the astrolabe. But I have 
been informed by the museum that this astrolabe does not exist there. It is not known 
from where the Repertoire gathered the details about this astrolabe. 

Only the mater is extant, diameter is not mentioned. 

On the back, the upper left quadrant has a graph of sines and cosines; upper right 
quadrant is divided in 30 parts by the declination arcs, with the names of zodiac signs, 
three sigmoid curves displaying the midday altitude of the sun at the latitudes of 27°, 
29° and 32°. 

Inscription 

c amal aqall al- ibcid diya’ al-din muhammad ibn qa’im muhammad ibn 
mulla c Tsd ibn shaykh 

allahdad asturlabl humdyum lahunfi sanah 1077 hijrT 
gh-a-z 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1077 
Hijrl, [the same in Abjad notation] 1000+70+7.’ 
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A090® NORTH-SOUTH ASTROLABE BY DIVA’ AL-DIN MUHAMMAD 1085 
AH (AD 1674-75) 

Diameter 163 mm 

Jaipur, Jai Singh’s Observatory 

CCA 2703; Repertoire 36 



Figure A090.1 - Obverse side of the astrolabe (photo by S. R. Sarma) 
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In this north-south astrolabe (asturlab shamalT wa janubT), the obverse side of the 
single plate is engraved as a latitude plate for 33° N and on it is superimposed a northern 
projection of the ecliptic circle together with the positions of 46 stars, while the reverse 
side is designed for latitude 35° N on which a southern projection of the ecliptic circle 
is drawn and the positions of the same 46 stars, but with southern orientation, are 
marked. The choice of these latitudes is rather intriguing. There is a minimal rete 
consisting of just the ecliptic ring and an alidade with a sighting tube. 

Components 

Plate with kursT (d. 163, h. 186), shackle and ring, rete, ruler, alidade with a 
sighting tube, pin and nut. The pin and nut are modern replacements 

Obverse Side with the Northern Projection of the Ecliptic 

The plain kursT, faintly lobed, terminates in a trefoil, to which a small shackle is 
attached. A small ring passes through the shackle. A small rectangular copper plaque is 
attached to the ring by means of an iron chain. This plaque was added in Jaipur during 
the reign of Sawai Madho Singh in the mid-eighteenth century. On this plaque is 
engraved in Devanagari script yamtrarcija do to patra ek ko, which translates roughly to 
‘astrolabe, two latitude plates in one.’ 

The rim of the plate is graduated into groups of 6° and labelled separately for each 
quadrant with Abjad numerals as 6, 12, ... 84, 90, in clockwise direction. In the upper 
right quadrant, however, groups of 6° are numbered, in addition to the Abjad numerals, 
also in common Arabic/Persian numerals from 6 to 90, but proceeding in the reverse 
direction from the west point up to the south point, for measuring the angles of altitude. 
These groups of 6° are further subdivided into single degrees of arc, where each third 
line is highlighted by dotted lines. Vertical and horizontal diameters are also represented 
by dotted lines. 

Inside the circular scale are drawn the Tropic of Capricorn, the equator and the 
Tropic of Cancer, one inside the other, each as a pair of concentric circles. The oblique 
horizon is shown with a dotted line. Above the western end of the oblique horizon is 
written al-maghrib and above the eastern end al-mashriq. Above the oblique horizon 
are traced a series of altitude circles, drawn for every 6°. They are numbered in Abjad 
numerals on both sides of the meridian. Each third altitude circle is highlighted with 
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dots. There are no azimuth arcs. Below the oblique horizon are engraved the latitude for 
which the plate is calibrated and the maximum length of the daylight at this latitude: al- 
c ard 33 sd c at—. The value of the maximum duration is difficult to decipher. In the lower 
half are the lines of seasonal hours, counted from the western horizon in Abjad numerals. 

Below the oblique horizon and almost parallel to it are a pair of arcs, one plain and 
the dotted. The plain arc is about 18° from the horizon and the dotted one is roughly at 
24° from the horizon. These appear to be the arcs of the subh-i sadiq (the true dawn) 
and of the subh-i kdzib (false dawn) respectively. In the rete there is a reference to the 
subh-i sadiq. 

Upon all these circles is superimposed the ecliptic circle, touching the south point 
of the Tropic of Cancer and the north point of the Tropic of Capricorn. It is divided into 
the 12 zodiac signs and labelled with the names of the signs, starting from the vernal 
equinox at the east point and proceeding anti-clockwise. Each sign is further subdivided 
into groups of 6° and numbered in common Arabic/Persian numerals in the anti¬ 
clockwise direction. 

Finally, the entire surface of the plate is marked with 46 star positions with dots 
enclosed in small circles and labelled with the names of the stars. These names are listed 
below in the order of increasing right ascension, starting from the vernal equinox at the 
east point. 

Table A090-1 Stars on the Obverse Side of the Plate 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 

2 

Dhanab al-Qaytus 
J[aniibi] 

(3 Ceti 

3 

Rijl Musalsala 

y Andromedae 

4 

Fam al-Qaytus 

Y Ceti 

5 

Sadr al-Qaytus 

n Ceti 

6 

Rds al-Ghul 

(3 Persei 

7 

Kaff al-Jadhma ’ 

a Ceti 
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Star Name 

Identification 

8 

Tall Masdfat al-Nahr 

y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl al-Jawza’ al-Yusra 

(3 Orionis 

12 

Yadal-Jawza’ al-Yusra 

Y Orionis 

13 

Yadal-Jawza’ al-Yumnd 

a Orionis 

14 

Yad al-Jawza’ al-Yumna 

k Orionis 

15 

Shfrd Yamd.nl 

a Canis Majoris 

16 

Tarfat al-Sajtna 

p Puppis 

17 

Shfrd Shdml 

a Canis Minoris 

18 

Nathra Sahdbl 

8 Cancri 

19 

Fard al-Shujdf 

a Hydrae 

20 

Qalb al-Asad 

a Leonis 

21 

Rds al-Asad 

p Leonis 

22 

Zahr Dubb Akbar 

a Ursae Majoris 

23 

Qa' idat al-Bdtiya 

a Crateris 

24 

Sarfa 

(3 Leonis 

25 

Anwar al-Farqadayn 

(3 Ursae Minoris 

26 

c Andq 

t, Ursae Majoris 

27 

Jandh al-Ghurab 

Y Corvi 

28 

Simdk A c zal 

a Virginis 

29 

Simdk Rdmih 

a Bootis 

30 

Kijfa J[anubl] 

a Librae 

31 

Kiffa Sh[ a mall] 

(3 Librae 
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Star Name 

Identification 

32 

Nayyir Fakkah 

a Coronae Borealis 

33 

c Unuq al-Hayyah 

a Serpentis 

34 

Qalb al-Aqrab 

a Scorpii 

35 

Rukbat al-Hawwa Yusrd 

<; Ophiuchi 

36 

Rds al-Hawwa 

a Ophiuchi 

37 

c Ayn TinnTn 

Y Draconis 

38 

Yad al-Hawwa 

6 Ophiuchi 

39 

Nasr Waqi c 

a Lyrae 

40 

Dhanab al-Dajdjah 

a Cygni 

41 

Fam al-Faras 

8 Pegasi 

42 

Dhanab al-JadT 

6 Capricorni 

43 

Sdq Sdkib al-Md’ 

6 Aquarii 

44 

Mankib al-Faras 

(3 Pegasi 

45 

Kaff al-KhadTb 

(3 Cassiopeiae 

46 

Surrat al-Faras 

6 Pegasi 
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Figure A090.2 - Reverse side of the astrolabe with the sighting tube (photo by S. R. Sarma) 


Reverse Side with the Southern Projection of the Ecliptic 

The rim of the plate is graduated into groups of 6° and numbered continuously 
from 6 to 360 in Abjad numerals in clockwise direction. In the upper right quadrant, the 
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groups of 6° are numbered also with the standard Arabic numerals from 6 to 90 from 
the west point up to the south point, as is done on the obverse side. Also as on the obverse 
side, groups of 6° are further subdivided into single degrees of arc, where each third 
line is highlighted by dotted lines. Vertical and horizontal diameters are also represented 
by dotted lines. 

Since this side carries southern projections, the two tropics change places. 
Therefore here the Tropic of Cancer, the equator and the Tropic of Capricorn are drawn 
one inside the other. The oblique horizon is shown with a dotted line. Above the western 
end of the oblique horizon is written al-maghrib and above the eastern end al-mashriq. 
Above the oblique horizon are a series of altitude circles, drawn for every 6°. They are 
numbered in Abjad numerals on both sides of the meridian. Each third altitude circle is 
highlighted as a dotted line. There are no azimuth arcs. Below the oblique horizon are 
engraved two labels on either side of the meridian. That on the right reads al-ard 35 
(latitude 35°) and that on the left sabcit 14;25 ([maximum duration of the daylight] 14;25 
hours). There are also lines for seasonal hours, counted from the western horizon in 
Abjad numerals. 

As on the obverse side, here also two twilight arcs, one plain and the other dotted, 
are drawn below the oblique horizon at 18° and 24° from it. 

In the lower half is drawn the ecliptic circle so that it touches the north point of 
the Tropic of Cancer and the south point of the Tropic of Capricorn. It is divided into 
the 12 zodiac signs and labelled with the names of the signs, starting from the west point 
and proceeding anticlockwise. Each sign is further subdivided into groups of 6° and 
numbered in standard Arabic numerals in the anti-clock direction. Finally the entire 
surface of the plate is marked with the same set of 46 star positions as on the obverse 
sides, but with their positions changed by about 180° due to the southern orientation. 

Rete 

The rete which can be used on either side is reduced to the bare minimum of the 
ecliptic ring, which has a diameter of 100 mm. Inside the ring are a north-south and an 
east-west bar which intersect at the centre of the astrolabe. Near the intersection, a small 
ring is attached to the two bars for the pin to pass through. The ecliptic ring is divided 
into the 12 signs of the zodiac and engraved with their names, starting from the vernal 
equinox at the east point and proceeding anticlockwise. Each sign is further subdivided 
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into groups of 6°. These are labelled separately for each sign as 6, 12, 18, 24, 30 in 
Abjad notation in anti-clock direction. On the upper part of the north-south bar, there is 
a handle, trifoliate in outline, to facilitate the rotation of the rete. At the south point, 
there projects a small pointed Capricorn index ( al-muri ). Above this rete rotates a ruler 
with a pointed terminal, but otherwise plain. 

The north-south bar is divided in groups 6 units and these are marked unevenly 
from the south point up to the centre. The first two units are not numbered, those from 
the third are numbered as 6, 6, 12, 18, ... 90. On the eastern half of the east-west bar 
ayn waqt subah-i sadiq numb (this is the indicator of the time of the true dawn). 439 It is 
presumed that this rete would be used in combination with the two arcs engraved below 
the horizon on both sides of the plate. 


I am grateful to Mr Mubashir Al-Huq Abbasi for this translation and explanation: subh-i sadiq 
means the true morning, the time between sun rise and when sun is 18° below the horizon, as 
against the subh-i kazib, ‘the first or false dawn’. 
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Figure A090.3 - The minimal rete (photo by S. R. Sarma) 

Signature of the Astrolabe Maker 

The signature is engraved on the left half of the east-west bar and continued on the 
upper half of the north-south bar and concluded on the central ring: 

c amal ahqar al-ibad diya’ al-din muhammad sanah 1085 hijrT wa sanah 18 
julus mubarak. 

‘The work of the most wretched servant [of God], Diya’ al-DTn Muhammad, 
[in] the year 1084 HijrT and the year 18 of the blessed reign [of the Emperor 
Aurangzeb].’ 



976 


Diya’ al-Din Muhammad 



Figure A090.4 - Signature of the astrolabe maker (detail of Figure A090.3) 


Alidade and sighting tube 

On the back of the astrolabe is attached a straight-bar alidade (length 150 mm) 
with a centre-piece through which the pin passes. Diya al-Dln’s subtle art of 
ornamentation can be seen in the fact that the tapering ends of the alidade are fashioned 
to match the profiles of the centre-piece and the profiles of the kursl. A sighting tube is 
attached to this alidade with supports at either end. This is one of the few instances 
where a sighting tube is attached to the alidade in the Lahore astrolabes. On the right 
hand side of the alidade, the sloped rim between the centre and the support for the 
sighting tube is divided into 21 units and numbered in 7s as 7, 14, 21 from the support 
up to the centre. The significance of this numbering is not understood. 

The components are held together by a broad-headed bolt and a winged nut which 
are not original. 

Provenance 

The astrolabe appears to have been acquired by Sawai Jai Singh in the first quarter 
of the eighteenth century, along with a number of other important astrolabes of the 
Lahore family such as the zoomorphic astrolabe attributable to Muqlm (A051) and 
Diya’ al-Dln’s A072 and A091. Most probably during the time of his son Sawai Madho 
Singh in the mid-eighteenth century, copper plaques with the description or functions 
of the instruments were attached. 
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A091® ZARQALl UNIVERSAL ASTROLABE BY DIYA’ AL-DlN MUHAMMAD 

MADE FOR NAWAB IFTIKHAR KHAN, 1091 AH (AD 1680-1681) 
Diameter 555 mm 


Jaipur, Jai Singh’s Observatory 
CCA 80; Repertoire 39 



Figure A091.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This monumental zarqali universal astrolabe represents the culmination of Diya’ 
al-Dln’s craft. The inscription on the back records that it was produced at the behest of 
a high Mughal dignitary Nawab Iftikhar Khan. It is a very large instrument, made of a 
single sheet of brass, and measures 555 mm in diameter and 643 in height. It is the last 
dated extant piece fashioned by Diya’ al-Din. 

Within half a century of its manufacture, it was acquired by Sawai Jai Singh of 
Jaipur (1688-1742). Realizing of the importance of this universal astrolabe, he caused 
the composition of a Sanskrit manual entitled SarvadesIya-jarakdlT-yantra on the 
construction and use of this instrument. At his orders a Sanskrit / Rajasthani name in 
Devanagari script was engraved at the back of the crown of the astrolabe thus: yantra 
jarakdlT sarvadesT (Zarqali universal instrument) (see Figure A091.8). The first letters 
of the Sanskrit names of the zodiacal signs were engraved at appropriate places on both 
sides of the ecliptic. At several star positions Sanskrit names were added next to the 
original Arabic names; some new star positions were also marked and their Sanskrit 
names were inscribed. A detailed account of Jai Singh’s engagement with this astrolabe 
will be given in the last part of this entry. 

In modern times, A. ff. Garrett was the first to notice this instrument at the 
beginning of the twentieth century when he renovated the Jaipur Observatory at the 
instance of the Maharaja of Jaipur; his remarks will be reproduced at the end of this 
description. Then, in 1918, G. R. Kaye devoted an exclusive chapter to this astrolabe in 
his celebrated work The Astronomical Observatories of Jai Singh. 440 

Components 

Main plate with kursi (d. 555, h. 643), shackle and ring, cross-bars, alidade with a 
sighting tube and pin. The wedge is missing; the ensemble is held together by a wire. 441 


440 Kaye 1918, Chapter IV, pp. 27-30, 118, figs. 21-22. See also Gunther 1932, no. 80, pp. 212-213; 
Savage-Smith 1985, p. 45; Sarma 1996b. 

Kaye 1918, p. 27 mentions a rough value of the diameter as ‘two feet’; others repeat it. 


441 
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Figure A091.2 - Front of the astrolabe (diagram from Kaye 1918, fig. 21) 


Front 

The kursi and the plate are formed from a single sheet of brass. The profiles of the 
kursi , as in many other astrolabes by Diya’ al-Din, consist of a pair of ogees at the base 
and at the top, interspersed with a lobe in the middle. The finial is trifoliate, to which is 
attached a small shackle with ornate bases. The shackle and the ring that passes through 
it have diamond cross-sections. The kursi is solid and bears simple ornamentation. On 
both sides decorative lines run parallel to the profiles, and a pair of tulip-like flowers 
adorns the surface. 
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Figure A091.3 - Front of the astrolabe, detail of the upper left quadrant (photo by S. R. Sarma) 


The ZarqdlT projection, with the vernal / autumnal equinox as the centre and the 
solstitial colure as the plane of horizontal projection, is engraved on the obverse side of 
the instrument. 442 Here the outer rim is graduated for every three degrees and numbered 
in Abjad notation in a clockwise direction, starting at the top. It appears that the east 
point is placed at top on this astrolabe — instead of the south point as in common 
astrolabes — so that it is north on the left and south on the right. 443 


Kaye 1918, p. 27, states that the ‘characteristic part of the instrument is engraved on the reverse.’ 
Because Jai Singh caused the Sanskrit name of the instrument engraved on the back of the kursT, 
Kaye appears to consider this side to be the front and the other side which carries the ZarqalT 
projection as the ‘reverse’. But there cannot be any doubt that the side where the Sanskrit name 
of the instrument was inscribed is the back of the astrolabe, for here are the altitude scales, shadow 
scales, the trigonometric quadrant and the various astrological tables. These are elements which 
are always on the back of the astrolabe. 

The Sanskrit text states this explicitly: yantre sanmukhe krte sva-daksina-vibhage daksina dig 
jneya, vdma-bhdge saurnyd dig jneya, ‘when you hold the instrument in front of you, on your right 
is the southern direction and on your left the northern direction.’ See Appendix B4. 
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The next concentric ring is graduated for every degree and numbered in common 
Arabic/Persian numerals, separately for each quadrant from 1 to 90, also in a clockwise 
direction, starting at the top. Next there are divisions for every one-sixth of a degree. 

Inside these degree scales are drawn two sets of coordinates, the equatorial and 
the ecliptical. The vertical diameter of the plate (extending from the east point at the top 
to the west point at the bottom) is the celestial equator. It is graduated for every three 
degrees and numbered, on the northern side from 1 to 180 running from the top to the 
bottom, and on the southern side from 181 to 360 in the reverse direction. Circles 
parallel to the equator are the circles of declination; these are drawn for every degree 
and numbered, from the centre to the poles, along the line which is perpendicular to the 
equator. Circles perpendicular to the equator and converging at its two poles are the 
circles of right ascension; these are drawn for every three degrees and numbered along 
the line of equator. 

The ecliptic is also drawn as a straight line which passes through the centre of the 
plate and is inclined to the equator at an angle equal to the obliquity of 23;30°. It is 
marked with the zodiacal signs from Capricorn to Gemini in the north and from Cancer 
to Sagittarius in the south so that Aries and Pisces lie at the centre. Each sign is divided 
for every three degrees. Circles parallel to the ecliptic are the circles of latitude; these 
are drawn for every degree and numbered, from the centre to the poles, along the line 
which is perpendicular to the ecliptic. Circles which are perpendicular to the ecliptic 
and which pass through its two poles are the circles of longitude. These are drawn for 
every three degrees and numbered along the ecliptic. 

Dotted lines are used for the equatorial system and simple lines for the ecliptic 
system so that these two can be clearly distinguished. 

Against these two sets of coordinates, several star positions are marked with dots 
enclosed in circles and labelled. In some cases, Sanskrit names are added next to the 
Arabic names at the behest of Sawai Jai Singh. He also caused some more star positions 
marked with their Sanskrit names. At places, the plate is so cluttered with these names 
that it is difficult to decipher all the star names. Kaye recorded 14 names along with 
their equatorial and ecliptic coordinates and compared these values with those given by 
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Flamsteed. 444 Some more star names are added in the following table, but a complete 
list needs to be prepared. 


MW 



Figure A091.4 - Clutter of star pointers (photo by S. R. Sarma) 

Table A091-1 Stars on the Rete 



Star Name 

Identification 

Sanskrit Name 

1 

Dhanab al-Qaytus 

(3 Ceti 


2 

Fam al-Qaytus 

Y Ceti 


3 

Sadr al-Qaytus 

k Ceti 


4 

Ras al-Ghul 

|3 Persei 


5 

Mirfaq al-Thurayya 

a Persei 


6 

c Ayn al-Thawr 

a Tauri 


7 

c Ayyuq 

a Aurigae 

Bra[hma-hrdaya ] 

8 

Rijl al-Jawzd’ al- 
Yusrd 

(3 Orionis 



444 


Kaye 1918, p. 118. 









984 


Diya’ al-Din Muhammad 



Star Name 

Identification 

Sanskrit Name 

9 

Yad al-Jawzd’ al- 
Yusrd 

y Orionis 

Mithuna-vdma- 

hasta 

10 

Yad al-Jawzd’ al- 
Yumna 

a Orionis 

Mithuj na-daksana- 
hasta ] 

11 

Shfrd YamanT 

a Canis Majoris 

Lubam [! 

Lubdhaka] 

12 

Rds al Taw ’am al- 
Muqaddam 

a Geminorum 


13 

Ras al Taw ’am al- 
Mu ’akkhar 

(3 Geminorum 

Punarvasu 

14 

Al-Qa’id 

|3 Ursae Majoris 

Pulaha 

15 

Rds al-Asad 

|i Leonis 

Simha-mastaka 

16 

Fard al-Shujd c 

a Hydrae 


17 

Zahr al-Asad 

6 Leonis 


18 

Al-Andq 

t, Ursae Majoris 


19 

? 

i] Ursae Majoris 

MarTci 

20 

Simdk Ramih 

a Bootis 

Svd[ ti ] 

21 

Rukbat al-Hawwd 
Yusrd 

|3 Orionis 

Sarpadhara kd 
vagomda 445 

22 

c Ayn al-Tinnin 

y Draconis 

Ajagara-netra 

23 

Nasr WdqT 

a Lyrae 

Abhijjit] 

24 

Minqdr al-Dajdjah 

(3 Cygni 

Kurkuta-camj cu ] 

25 

Dhanab al-Dulfin 

8 Delphini 


26 

Dhanab al-Dajdjah 

a Cygni 

Kujkkuta ]-pu[ ccha ] 

27 

Fam al-Faras 

8 Pegasi 



445 


The Arabic name means ‘the left knee of the serpent charmer’. The Sanskrit/Hindi rendering has 
vagomda for ‘knee’ which makes no sense. 
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Star Name 

Identification 

Sanskrit Name 

28 

Dhanab al-JadT 

5 Capricorni 


29 

Mankib al-Faras 

(3 Pegasi 



Geographical Gazetteer 

This celestial map is also made to serve geographical purposes. Treating the 
celestial equator and the polar axis as the zero latitude and zero longitude respectively, 
a number of town names were inscribed at appropriate distances. These include Halab, 
Tus, Kabul, Shahjahanabad, Lahur, Khan Baligh, Bis Baligh, Multan and Kashmir. 
Kaye shows that longitudes were reckoned from Baghdad. 446 

Climates 

A little inside the rim of the north-western quadrant, the seven climates of antiquity 
are marked in their Persian form: iqlTm awwal, iqlTm duyam, iqlTm siwum, iqlTm 
chahdrum, iqlTm panjum, iqlTm shashum, iqlTm haftum. There are some labels before and 
after the seven climates, but these could not be deciphered. 

Back 

On the back there are many scales and tables arranged in some twenty-six annular 
rings on the rim. Reading from the outer circumference to the centre, the annuli contain 
the following scales and tables. 

1. The rim of the two upper quadrants carries altitude scales, labelled in Abjad for every 
3°, starting from the two ends of the horizontal diameter and reaching the upper end of 
the vertical diameter. The rim of the two lower quadrants carries shadow scales or 
cotangent scales, on the left for a gnomon of 12 digits followed by the label zill asdbi c 
mabsut (umbra recta in digits) and on the right for a gnomon of 7 feet followed by the 
label zill ciqdam mabsut (umbra recta in feet). 

2. Annulus graduated for 1° and labelled in common Arabic/Persian numerals. 


446 


Kaye 1918, p. 29. 
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Figure A091.5 - Back of the astrolabe (photo by S. R. Sarma) 


3. Each degree in the above row divided into 30' and then into 10'. 

4. Names of the twelve signs of the zodiac, starting from the south point and proceeding 
clockwise. 

5. Each sign divided in 3° and numbered in Abjad as 3,6,9, ... 30. 

6. Each sign divided in 1° and numbered from 1 to 30 in common Arabic/Persian 
numerals. 

7. Each degree in the above row divided into 30' and then into 10'. 

8. Names of the 28 lunar mansions 
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9-19. Astrological tables, neatly separated from each other by a narrow blank annulus. 
9-10. Duodenaries: 12 planets are assigned to each sign (the full table is reproduced in 
Kaye 1918, p. 125). 

11-12. Novenaries: 9 planets are allotted to each sign (see Kaye 1918, p. 124, for the 
full table). 

13-14. Limits or Terms of the signs. The five planets domiciled in each sign, their 
individual and cumulative strengths are given. 

15-16. Septenaries: Each sign is given 7 planets (the full table is reproduced in Kaye 
1918, p. 124). 

17-18. Decans and their regents. 

19. Looks like decans, but is different. Aries is assigned Mars, Sun and Jupiter. 

20. Shadow scales once again, on the left for a gnomon of 12 digits and on the right for 
a gnomon of 7 feet; each unit divided in 10. 

21-23. Calendar scale, concentric, separated from the scales above by a broad blank 
annulus. 

21. Civil days of the months 

22. Groups of 5 days, numbered in Abjad separately for each month. 

23. Names of the Rum! (Syrian-Macedonian) months: Kdnun al-Thdm (January), Shubdt 
(February), Adhar (March), Nisdn (April), Ayydr (May), Huzayrdn (June), Tammuz 
(July), Ab (August), Aylul (September), TishrTn al-Awwal (October), Tishrin al-Thdm 
(November), Kdnun al-Awwal (December). Here the first point of Aries is placed at 10 
Adhar (March). According to Kaye, it is the correct value for the year 1680 when the 
instrument was made. 

24. Long signature of the astrolabe maker (see below), separated from the rest by a blank 
ring on either side. 

25. Groups of 5° labelled in Abjad, starting from the east point, proceeding clockwise, 
5, 10, ... 90; 5, 10, ... 90; 180, 175 ... 95; 90, 85 ... 5. 

26. Single degrees. 
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Figure A091.6 - Central part of the back (photo courtesy A. J. Turner) 


The circle inside these annular rings is divided into four quadrants by the vertical 
and horizontal diameters. On the lower right is engraved a trigonometric quadrant. The 
vertical axis is divided into 60 parts and numbered in 5s in Abjad from the centre up to 
the arc. From each point of division horizontal lines are drawn up to the arc; every fifth 
of these lines is dotted. The horizontal axis is also divided into 60 parts and numbered 
in 5s (as 5, 15, 25 ...) and from every fifth point dotted vertical lines are drawn up to 
the arc. 

The other three quadrants contain orthogonal projections of the great circles 
inclined to the meridian. The upper radius is divided into 60 equal parts and through 
each point of division, circles are drawn so that they pass through the two points at the 
extremities of the horizontal diameter of the circle inside the annual rings. Every fifth 
of these circles is highlighted with dots. To reduce the clutter, in some parts only the 
fifth circles are shown. These circles are also numbered in 5s in all the three quadrants. 

The Circle of the Moon 

The ‘Circle of the Moon’ is considered to be a special invention of al-Zarqalluh 
for graphically obtaining the earth-moon distance and then for determining the lunar 
parallax. He prescribes that the ‘centre is to coincide with the thirteenth division below 
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the centre of the safiha and its radius is to be equal to six of these divisions. A concentric 
circle, with a smaller radius, is also inscribed and the ring between the two circles is 
divided into twenty-four equal parts.’ 447 On my first visit to Jaipur, I missed this lunar 
circle. Therefore, I wrote in my earlier study of this astrolabe that there was no circle 
engraved nor was it mentioned in the Sanskrit manual on the ZorqalT astrolabe. 448 There 
is indeed a circle. But it is placed slightly differently, with its centre on the 24th parallel. 
There is a smaller concentric circle inside, but the ring is not divided into 24 parts. 

Alidade/ Cross-bars 

Originally the instrument must have been equipped with an alidade at the back for 
taking the altitudes, and a regula with a sliding transversal cursor in the front for reading 
the coordinates of any point in either the equatorial system or in the ecliptic system. 
These were missing in 1902 when the instrument was first noticed by Garrett. 449 
Subsequently, sometime before 1918, cross-bars consisting of four arms at right angles 
and an alidade with a sighting tube were added to the instrument; neither is graduated. 450 
The cross-bars could not have functioned in the same manner as the regula with sliding 
cursor. At a later point, the cross-bars were wrongly mounted on the back and the 
alidade on the front and the whole ensemble was tightly fixed with a wire. Therefore, in 
my photos, the alidade with sighting tube appears in the front and the cross-bars on the 
back. 


447 Puig 1989, pp. 295-296. 

448 Sarma 1996b, p. 726. 

449 Thus Garrett & Guleri 1902, p. 60, write: ‘There is a round hole in the centre of the disk which 
probably indicates the former existence of some kind of sighting bar for taking altitudes, but if so, 
this has now been lost’. 

450 Kaye 1918, p. 27, speaks of the cross-bar but not of the alidade with the sighting tube. But the latter 
also must have existed then, for both are of the same workmanship. 
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Figure A091.7 - Diya’ al-Din’s name in the inscription (photo by S. R. Sarma) 


Inscription 

A long inscription is engraved along the entire circumference of the astrolabe in 
the twenty-fourth annulus on the back. The Persian text is reproduced in the Repertoire 
thus: 


j .> - a •< - -» L. ^ Li a Lm .> U |1 Lc j <.. *-> jj aL I 

< 1 1 k"... ^ < (I.> UI ^ 4 L*** d^ •> ii !^LaJ I 1 .s a oJ-/ 

«".... ^ j I j j . 1 a j I <—> a I——* LiL* <ii>->! «-.«« <—< L»J I ^-*-a 

c ^1 £-> Li iLo Qj I S-L*_-<a ^Lj«JI 

id— I ->l-> <-LH c>^ 


^-jJL. yt ^ i*m 

ayn asturlab zarqalT yak-waraql dar ahad hadrat muhyi al-din 
muhammad awrangjayb bahadar c dlamgTr badshah ghdzT sdkhteh shud dar 
bilbd dar al-khildfat hadrat shah-jahan-bbad bi-farmayish nawdb musattdb 
mu c alTalqdb siybdat wa naqdbatpandh nawdb iftikhar khan-jl’u az dast 
aqall al- c ibad diya al-din muhammad ibn mulla qd’ini muhammad ibn hdfiz 
c lsd (kazhd) ibn shaykh allbhdbd humdydnl asturldbl lahurlfl sanah 
1091 hijariyah nabuyah wa sanah 23 julus maymant manus. 

‘This zarqalT astrolabe with a single plate ( yak-waraql ) 

in the reign (dar ahad) of His Majesty (hadrat) Muhyi al-Din Muhammad 

Awrangjayb Bahadur c AlamgIr Badshah GhazI 

was constructed (sdkhteh shud) in the city, the seat of the Caliphate (dar al- 
khildfat), the exalted (hadrat) Shahjahanabad, 
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on the order of this excellent Nawab, an illustrious and publicly esteemed 
sovereign and learned scholar (bi-farmdyish nawcib musattab mifalT alqdb 
siyadat wa naqabat panah ), Nawab Iftikhar Khan-JT’u 451 
with [his own] hand (az dast) [by] of the least of the servants [of God] (aqall 
al-ibad ), Diya’ al-Din Muhammad, son of Mulla Qa’im Muhammad, son 
of Hafiz Tsa, son of Shaykh Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun ( asturlabTHumayuni) 

in the year 1091 of the Hijra of the Prophet and in the 23rd year of 
enthronement of His Dignified Prosperity ( maymant manus ). ,A52 

Nawab Iftikhar Khan, the dedicatee of the astrolabe, was a high dignitary at the 
Mughal court. 453 It is interesting that the inscription expressly mentions that the 
astrolabe was made in Shahjahanabad, i.e., Delhi. Since Diya’ al-Din and other members 
of his family were from Lahore, it is assumed that they had a workshop at Lahore where 
their astrolabes and globes were manufactured. However, there are absolutely no 
records to provide any information on this workshop, about the number of persons 
employed there or about the equipment used there. As mentioned already, all our 
information stems only from the extant instruments. Therefore, it is difficult to say 


451 In his mail of 11 March 2016, Professor Irfan Habib explains that ‘Khan Jl’u was a proper 
expression in 17th-century Indo-Persian; it is attested in the Zakhiratu’l Khawamn which was 
completed inl651. Jl’u corresponds to old Hindi Jlv and present jl (as in Gandhiji).’ 

452 This translation is based on the French rendering in the Repertoire. Mubashir Ul-Haq Abbasi and 
Dr Owen Cornwall helped in drafting the English version. 

453 Cf. Beale 1894, p. 175: ‘Iftikhar Khan, title of Sultan Husain, the eldest son Mir ‘Abdul HadI, 
entitled Asalat Khan Mir BakhshI, who died at Balkh in the 20 th year of the emperor Shah Jahan 
A.D. 1647, A.H. 1057. In the first year of ‘Alamgir, Sultan Husain was honoured with the title of 
Iftikhar Khan. Sometime before his death he was appointed Fauzdar of Jaunpur, where he died in 
A.D. 1681, A.H. 1092.’ 

Professor Irfan Habib has kindly sent this note on Iftikhar Khan on 19 March 2016: ‘This chap was 
Governor of Ajmer when the Rathor rebellion broke out in 1678. There are many references to 
him in the unpublished Waqa‘i (Official Reports) from Ajmer at the time (unique copy in Asafiya 
Library, Hyderabad, and transcript at Aligarh). The Ma’asiru’l Umara’s entry on him is mainly 
derived from SaqI Musta‘idd Khan’s Ma’as-i ‘Alamglrl. The latter work tells us that in A.H. 
1090/22 RY/ AD 1679, on removal from the governorship of Ajmer (Bib. Ind. ed. pp. 173-74), 
Iftikhar Khan was asked to accompany Aurangzeb’s son Akbar to Lahore (p. 175). When the 
astrolabe was made in AH 1091/23 RY/AD 1680, he was apparently holding the post of Faujdar 
of Jaunpur. He died, while at Jaunpur in AH 1092/24 RY/AD 1681 (p. 209).’ 
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whether Diya al-Din fabricated just this one astrolabe in Delhi or whether the entire 
workshop of the family was moved to Delhi about 1680. 454 

Provenance 

As mentioned above, Sawai Jai Singh acquired this astrolabe in the first quarter of 
the eighteenth century, together with other Lahore astrolabes like Diya’ al-Dln’s 
beautiful astrolabe of 1656 (A072) and the splendid zoomorphic astrolabe which can be 
attributed to Muhammad Muqlm (A051). First of all, he caused Sanskrit names of stars 
added next to the Arabic names so that the Hindu astronomers at his court could make 
use of this astrolabe. He also caused the Sanskrit name of the instrument engraved at the 
back of the kursT. 



Figure A091.8 - Sanskrit name on the back of the kursi (photo by S. R. Sarma) 


It appears that both Jai Singh and his son Madho Singh wished to set up a kind of 
private museum of astronomical instruments. For this purpose, copper plaques were 
added to many portable instruments mentioning the name and functions of the 
instruments. 


454 


In the latter case, the astrolabes by his cousins Hamid and Jamal al-Din which bear dates after 1680 
(such as A113, A114, A115, 0, A123, A124) may also have been made in Delhi. 
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Figure A091.9 - The copper plaque (photo by S. R. Sarma) 

The most impressive of such plaques is the one attached to the Zarqali astrolabe 
on which the functions of this universal instrument were enumerated in Rajasthani 
dialect. The copper plaque, measuring 150 X 110 mm, reads as follows: 

One instrument [called] Zarqali. This instrument is for all latitudes. This 
instrument provides the knowledge of [time in] ghatTs in the day and at night; 
knowledge of the true [longitudes of the] planets (graha spasta jnana ); 
knowledge of the polar longitudes of the fixed stars (naksatra dhruvaka ); 
knowledge of the earth-sine ( ku-jyd ); sine of the ascensional difference 
( cara-jyd ); half duration of daylight ( dinardha ); ascensional difference 
(cara); knowledge of the azimuth (, digamsa ), amplitude ( agrd ) and terrestrial 
latitude ( aksdmsa ); knowledge of the four points on the ecliptic beginning 
with the ascendant ( lagna ); knowledge of the gnomon shadow ( chdyd ); 
knowledge of the day sine ( dyu-jya ), and all other kinds of knowledge. This 
instrument consists of a single plate. 
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More important still is that Jai Singh caused the composition of a Sanskrit manual 
entitled Sarvadeslya-jarakalT-yantra on the construction and use of this instrument. 
There are forty sections in this work. The first section explains the construction of the 
front side of the astrolabe, while the second lays down how to prepare the reverse side. 
These two sections are designated jointly as paraibhasa, ‘definition.’ The remaining 
part is called ganita-prakara, ‘method of computations’ and deals with the solving of 
various problems, such as finding the true longitude of the sun from the declination by 
three different methods; the converse of the problem, viz. finding the declination when 
the solar longitude is known, also by three different methods; finding the current 
ascendant and from it determining the same for any location or for another year, and so 
on. 455 

In modern times, Lieutt. A. ff. Garrett of the Royal Engineers was the first to notice 
this instrument at the beginning of the twentieth century when he renovated the Jaipur 
Observatory at the instance of the Maharaja of Jaipur. In The Jaipur Observatory and 
its Builder which he wrote with Chandradhar Guleri, he states: 

There is also another [...] instrument consisting of a brass disc about two 
feet in diameter on which is engraved a stereographic projection of the 
celestial sphere on the plane of the solstitial colure. Parallels of declination 
and latitude are drawn for every degree, and meridians and corresponding 
great circles through the pole of the ecliptic for every three degrees. The 
places of a number of stars are indicated by dots with the names written 
alongside. There is a graduated circle round the circumference divided into 
spaces of 10', and the graduations are remarkably accurate for hand work. 
There is a round hole in the centre of the disc which probably indicates the 
former existence of some kind of sighting bar for taking altitudes, but if so, 
this has now been lost. This instrument was probably used as a star atlas, and 
also for the ready conversion of latitude and longitude into declination and 
right ascension and vice versa. Both sets of co-ordinates being engraved on 


455 


Cf. Sarma 1996b, Appendix. 
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the disc, one could be converted into the other by mere inspection, with an 
error of possibly a quarter of a degree. 456 

For his assistant who was barely nineteen at that time, Garrett is all praise in his 
preface: 

I have to express my thanks to Pundit Chandradhar Guleri, gold medallist of 
the Maharaja’s College, Jaipur, for the great pains he has taken and the 
ability he has shown in translating Jai Singh’s old astronomical works from 
Sanskrit into English. He has also helped in supervising the repairs to the 
observatory, and adjusting and testing the instruments. 457 

Chandradhar Sharma Guleri (1882-1922) graduated from Allahabad University, 
became the head of the department of Sanskrit in Mayo Collegea at Ajmer and was 
appointed in 1922 to the Manindra Chandra Nandi Chair in Ancient Indian History at 
Banaras Hindu University. But he is more renowned as one of the founders of the 
modern Hindi literature. In a book entitled SrT Candradhar Sarmd Guleri: Vyaktitva aur 
Krtitva, New Delhi 1983, by Plyush Guleri, there is a rare photo showing Garrett and 
Guleri with the ZarqdlT astrolabe, which is reproduced below. 


456 Garrett & Guleri 1902, p. 60. 

457 Garrett & Guleri 1902, pp. 50-60, contains translations of extracts from Jai Singh’s Sanskrit work 
on the astrolabe with the title Yantraraja-karika. These translations must have been made by 
Guleri. 
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Figure A091.10 - Garrett and Guleri with the Zarqali astrolabe 


Guleri is on the right in the upper row, holding the Zarqali astrolabe in front of 
him; Garrett must be the person sitting next to him in the middle of the row. The man 
in front of Garrett is holding a small-scale brass model of the Cakra-yantra. 
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A092® ASTROLABE BY DIYA’ AL-DIN MUHAMMAD, NOT DATED 


Diameter 282 


London, Nasser D. Khalili Collection of Islamic Art of Islamic Art (#SC 283) 


CCA 3651; Repertoire 40 



Figure A092.1 - Back of the astrolabe (photo by S. R. Sarma) 
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Of this astrolabe, there survives only the mater with an exquisitely crafted kursl 
The limb, the inner surface of the mater and the back are almost completely engraved 
with appropriate numbers, tables and labels. On the back, the rim on the lower half is 
not engraved with the cotangent scales. In the upper right quadrant, no sigmoid curves 
for the midday altitude of the sun were drawn. Moreover, the central hole through which 
the pin passes and the hole at the top of the kursl through which the shackle passes are 
very small and not large enough for their designated function. Inside the limb on the 
front, no peg has been attached to keep the latitude plates in position. 

The mater is heavily damaged: there are large dents at the back and cracks around 
the central hole. The front side is worn off and covered with patina and grime. Probably 
the astrolabe maker first prepared the mater and engraved it almost completely on both 
sides; but before he could insert the peg on the front and enlarge the holes, there 
happened an accident in which the mater received the dents and cracks and therefore it 
was abandoned at this point. In such a case, a prudent metal worker would recycle the 
damaged piece and not leave it in the damaged condition. It is difficult to ascertain what 
actually happened. 

It is however obvious that this astrolabe was planned on a very ambitious scale. 
Had it been completed according to plan, this would have become the most magnificent 
astrolabe fashioned by Diya’ al-Din. Even the heavily damaged mater still looks 
splendid with its throne. It is one of the few Lahore astrolabe where the Abjad numbers 
on the limb and on the back, and also several other labels on the back are carved in relief 
against a finely hatched background as is done in the Safavid astrolabes of Iran. 

Components 

Mater with kursl (d. 282, h. 379, t. 15). 

Front 

The kursl is very intricately carved, creating a bouquet of five large flowers and 
several long leaves, all framed inside the two profiles which are topped by a trifoliate 
finial. There is much decorative engraving on the surface on both sides. 

The limb is divided in 5 ° and 1 ° and labelled in 5s from 5 to 360 in Abjad numbers 
which stand out in relief against a hatched background. But these Abjad numbers are 
much worn out and cannot be deciphered easily. 
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Figure A092.2 - Geographical Gazetteer, detail showing the upper right hand comer (upside down) 
where the gazetteer commences (photo by S. R. Sarma) 

Geographical Gazetteer 

The gazetteer of 93 localities is engraved in three concentric circles with the tops 
of the letters pointing towards the centre of the astrolabe. The localities are arranged 
according to the climates, as in A074 and A088. In all the three astrolabes, at the end of 
the gazetteer where the localities beyond the seventh climate are to be listed, a few 
Indian localities are also added as if the astrolabe maker is making amends for forgetting 
to inscribe them at the correct place! 

Nevertheless, the style in which the place names, their longitudes and latitudes are 
presented is very impressive. Each item of this data is placed inside a small cartouche. 
Between every two cartouches in a row are engraved tiny flowers with four petals. The 
rows are arranged so that the cartouches do not rest one upon the other vertically, but in 
a staggered fashion. The headings mentioning the climates are engraved in elongated 
letters; these are hardly distinguishable from the decorative designs. 
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Table A092-1 Geographical Gazetteer 



Locality 

asma’al-buldan 

L 

al-tul 

al- c ard 



Outer Circle 




[-1] az khatt istiwa’ ta iqhm ciwwal (from the equator to the first climate) 

01 

Sahil Bahr 
Awqiyanus 

11 ;0 

0;0 


02 

Jazlra Qanbala 

21;0 

3;0 

Madagascar 

03 

c Adan 

76;0 

11 ;0 


[I] al-iqlim al-awwal (the first climate) 



04 

Jubil 

75;0 

13;30 

K Jubla 

05 

Bajja 

10;0 

14;0 


06 

Dabll 

74;20 

14; 10 


07 

San c a’ Dar al- 
Mulk Yaman 

77;30 

14;30 


08 

Janad 

75;30 

14;30 

in Yemen 

09 

Sawmnat 

107;0 

17;0 

Somnath 

10 

Zaytun 

154;0 

17; 15 


11 

Pljapur 

105;0 

17;20 


12 

Burhanpur 

103;0 

20;30 


13 

Dawlatabad 

111 ;0 

20;30 


[II] al 

-iqllm duyam (the second climate) 



14 

Jadda 

76;0 

21;0 


15 

Ta’if 

77;30 

21;20 


16 

Makka 

Mu c azzam 

77; 10 

21;40 


17 

Madlnat 

75;20 

25 ;0 



Musharrafa 
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Locality 

asma’al-buldan 

L 

al-tiil 

al-ard 

18 

Kanbayat 

109;20 

22;20 

19 

Khaybar 

75;20 

24;20 

20 

Hurmuz 

92;0 

25 ;0 

21 

Hadrat Ajmlr 

101 ;5 

26;0 

22 

Kawaliyar 

114;43 

26;30 

23 

Lahknawtl 

114;43 

26;30 

24 

Qannawj 

115;50 

26;35 

25 

Jawnpur 

119;6 

26;36 

26 

Akbarabad Dar 
al-Khilafat 

114;0 

26;43 

27 

Kara wa 
Manikpur 

118;10 

26;49 

28 

Badawan 

119; 19 

27;32 

[III] a 

l-iqlim siwum (the third climate) 


29 

Kulkanda 

114; 19 

18;3 

30 

Kul [wa] Jalall 

114; 19 

28;4 

31 

Firuzabad 

106;30 

28;10 

32 

Shahjahanabad 

113;35 

28;39 

33 

Baran 

114;- 

28;43 

34 

Panlpat 

113; 20 

28;20 

35 

Shiraz 

88;0 

29;36 

36 

Multan 

107;35 

29;40 

37 

HansI 

112;25 

29;45 

38 

Basra 

84;0 

30;0 

39 

Kirman 

91;30 

30;5 
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Locality L cp 

asma’al-buldan al-tiil al-ard 

Middle Circle 

[III] tatimma al-iqlTm siwum (continuation of the third climate) 


40 

Tanlsar 

112;33 

30;10 

41 

Iskandariyya 

61 ;54 

30; 18 

42 

Misr 

63;20 

30;20 

43 

Kufa 

79;30 

31;30 

44 

Bayt al-Maqdis 
Dar al-Satna 
(?) 

66;30 

31;50 

45 

Lahur 

109;20 

31;50 

46 

Yazd 

89;0 

32;0 

47 

Isfahan 

87;40 

32;25 

48 

Qandahar 

107;40 

33;0 

49 

Mada’in 

72;0 

33;0 

50 

Dimashq 

70;0 

33; 15 

51 

Maymand 

81;55 

33;20 

52 

Baghdad 

82;0 

33;25 

[IV] a 

1-iqlTm chaharam (the fourth climate) 

53 

Mawsil 

77;0 

34;30 

54 

Tun 

92;30 

34;30 

55 

Harat 

94;30 

34;30 

56 

Kabul 

104;40 

34;30 

57 

Rayy 

86;20 

35;20 

58 

Kashmir 

108;0 

35;0 

59 

Hamadan 

83;0 

35;10 
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Locality L 

asma’al-buldan al-tiil 

<P 

al-ard 

60 

Halab 

72;10 

35;50 

61 

Mashhad 

92;30 

36;0 


Maqdis 



62 

Sabzawar 

91;30 

36;5 

63 

Balkh 

101;0 

36;41 

64 

Taliqan 

85;45 

36; 10 

65 

Qazwln 

85;0 

35;55 

66 

Badakhshan 

104; 24 

37; 10 

67 

Sarakhs 

94;30 

37;30 

68 

Tabriz 

82;0 

38;0 

69 

Ardabll 

80;0 

38;0 

70 

Nakhjawan 

81; 15 

38;40 


Inner Circle 



[V] al-iqlim panjum (the fifth climate) 

71 

Samarqand 

99; 16 

39;37 

72 

Bukhara 

97;30 

39;50 

73 

Tubbat 

110;0 

40;0 

74 

Barda c a 

83;0 

40;30 

75 

ShamakhI 

84;30 

40;50 

76 

Khujand 

85;35 

41; 15 

77 

Khutan 

87;0 

42;0 

78 

Kashan 

81;35 

42;0 

[VI] a 

l-iqlim shashum (the sixth climate) 

79 

Kashghar 

106;30 

44;0 
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Locality 

L 

<P 



asma’al-buldan 

al-tul 

al-ard 


80 

Shaikh 

84;30 

44;0 


81 

Pish Baligh 

81;0 

44;50 


82 

Qaraqurum 

105;0 

46;0 


83 

Khan Baligh 

124;0 

46;0 


84 

Harla 

67;20 

46;30 

correct Harqala 

[VII] al-iqlim haftum (the seventh climate) 


85 

Araq 

85;0 

48;0 


86 

Bulghar 

90;0 

49;30 


87 

Aqcha Kirman 

62;0 

50;0 


88 

Qirqir 

65;30 

50;0 


[vn+; 

al-iqlTm khdriz (beyond the [seventh] climate) 


89 

Jaza’ir Rudjard 

68;50 

62;0 

K Hebrides 

90 

Dhaka 

Bankala 458 

130;0 

27;0 


91 

Ilahabad 

115;34 

26;50 


92 

Surat 

110;50 

20; 15 


93 

Patnah 

120;45 

29;40 



Back 

On the back, the rim of the two upper quadrants carries altitude scales which are 
divided in 5°, 1 ° and 0;20°and labelled in 5s as 5—90; 90—5. In addition, in the rim of 
the upper left quadrant, the groups of 5° are counted also in the reverse direction (i.e., 


458 


This and the next three are not situated beyond the seventh climate, but in the third. They are 
inserted here as addenda; the same is done in A074, A082, A088, A096 also. 
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from the south point to the east) in common Arabic/Persian numerals which are 
engraved just above the Abjad numerals. The upper left quadrant contains a sine-cosine 
graph with 60 horizontal and 60 vertical parallels. These are counted along both the 
vertical and horizontal radii, from the centre to the arc, in groups of 5. As the rim of this 
quadrant constitutes the arc of the sine quadrant, it is convenient to have the divisions 
of the arc numbered in both directions. 



The upper right quadrant is divided by 30 declination arcs, one for each decan or 
10° of the solar longitude. The names of the corresponding zodiac signs are engraved 
in embossed letters along the two radii; the numerical values of the decans are engraved 
above the names of the zodiac signs. However, graphs of solar meridian altitudes at 
different latitudes are not plotted on this quadrant, as is done in other Lahore astrolabes. 


Figure A092.3 - Back of the Astrolabe; the lower half (photo by S. R. Sarma) 


In the lower half, just below the horizontal diameter, are engraved the shadow 
squares, on the left for a gnomon of 12 digits and 60 parts and on the right for a gnomon 
of 7 feet. The vertical and horizontal scales on both sides are divided appropriately and 
endowed with the following labels. The letters of these four labels are also embossed in 
relief. 

Vertical scale on the left: zill sullam asabf wa sittaym ma c kus 
Horizontal scale on the left: zill sullam asdbi c wa sittaym mustawT 
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Horizontal scale on the right: zill sullam c aqdam mustawi 
Vertical scale of the right: zill sullam c aqdam ma c kiis 


Table of Rising Times of the Signs at Latitudes from 20° to 40° 

Inside the shadow squares, there is a table with its title engraved in relief: zadwal 
sd c dt tulu c buruj bi-ard ba c dlaz bilad mulk al-Hind (table of the times of rising of signs 
in the latitudes of some of the localities belonging to the country of India). 459 


Table A092-2 Rising Times of the Signs 


Signs 

Latitudes 

Aries 

Pisces 

(h;m) 

Taurus 

Aquarius 

(h;m) 

Gemini 

Capricorn 

(h;m) 

Cancer 

Sagittarius 

(h;m) 

Leo 

Scorpio 

(h;m) 

Virgo 

Libra 

(h;m) 

20° 

1:34 

1:46 

2;3 

2;14 

2;14 

2;9 

21° 

1:34 

1;45 

2;3 

2; 15 

2;14 

2; 10 

22° 

1:33 

1:44 

2;3 

2;10 

2;16 

2; 10 

23° 

1:32 

1:44 

2;2 

2;10 

2;16 

2;9 

24° 

1:31 

1;43 

2;2 

2;16 

2;16 

2;12 

25° 

1:30 

1;42 

2;2 

2; 16 

2; 17 

2; 13 

26° 

1;29 

1:41 

2; 1 

2;16 

2; 18 

2; 14 

27° 

1;28 

1;40 

2;1 

2; 17 

2;19 

2; 15 

28° 

1;27 

1:39 

2;0 

2; 17 

2; 20 

2;16 

29° 

1;26 

1:38 

2;0 

2; 17 

2;21 

2; 18 

30° 

1;25 

1:38 

2;0 

2; 18 

2;22 

2;19 

31° 

1;25 

1:37 

1:39 

2; 18 

2;23 

2; 20 

32° 

1:22 

1:36 

1:18 

2;19 

2; 24 

2;21 

33° 

l;2l 

1:35 

1:18 

2;19 

2;25 

2; 22 

34° 

1:20 

1:34 

1:18 

2;20 

2;26 

2; 23 


459 


Cf. A072 where the table stops at 39°. 
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Signs -» 

Latitudes 

Aries 

Pisces 

(h;m) 

Taurus 

Aquarius 

(h;m) 

Gemini 

Capricorn 

(h;m) 

Cancer 

Sagittarius 

(h;m) 

Leo 

Scorpio 

(h;m) 

Virgo 

Libra 

(h;m) 

35° 

l; 19 

1;33 

1; 18 

2; 20 

2; 27 

2; 24 

36° 

1; 18 

1;32 

1;17 

2; 20 

2;28 

2; 26 

37° 

1; 16 

1 ;31 

1;17 

2;21 

2; 29 

2; 27 

38° 

1; 16 

1;29 

1;17 

2;21 

2;30 

2;28 

39° 

l; 14 

1;28 

1; 16 

2;22 

2;31 

2;30 

40° 

1; 13 

1;27 

1; 16 

2;22 

2;32 

2;31 


Between the table and the horizontal diameter is the astrolabe maker’s signature 
which is reproduced below. 



Figure A092.4 - Astrological Tables, detail of Figure A036.3, showing the signs al-Hamal (Aries) and 
al-Thawr (Taurus) (row 1), the lunar mansions Saratan, Butayn, Thurayya, Debaran and Haq’ah (row 
2), planetary regents of the limits (row 3), their quantities of influence (row 4), regents of decans (row 
5), the decans (row 6), names of planets with unidentified function (row 7) and decans (row 8). 
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The rim of the lower half is blank; no cotangent scale engraved here. But between 
the rim and the shadow squares there are 8 semi-circular rows containing the following 
data. The rows 1 and 2 as counted from the outside carry the names of the 12 zodiac 
signs and the names of 28 lunar mansions in relief. 

Table of the Limits of the Signs 

Thereafter, the rows 3 and 4, together with the row 1 containing the names of 
signs, constitute the table of the limits of the signs ( hudud ). In row 3 are the names of 
the five planetary regents of each sign; these names are engraved here in full and not 
with the final consonants of their Arabic names as is usually done on astrolabes. In row 
4, there are two registers; the upper register in Abjad shows the quantity of influence 
exercised by the regent. The lower register in standard Arabic/Persian numerals shows 
the cumulative influence, i.e., the quantity of this influence of a particular regent plus 
the preceding quantities in this sign. 

Because of the constraints of space, in the table below the signs are arranged in a 
vertical column. In the three rows related to each sign, the first row carries the names 
of the five planets, the second the individual limit assigned to each planet and the third 
the cumulative values in bold numerals. 

Table A092-3 



Jupiter 

Venus 

Mercury 

Mars 

Saturn 

Aries 

6 

6 

8 

5 

5 


6 

12 

20 

25 

30 


Venus 

Mercury 

Saturn 

Jupiter 

Mars 

Taurus 

8 

6 

5 

8 

3 


8 

14 

19 

27 

30 


Mercury 

Jupiter 

Venus 

Mars 

Saturn 

Gemini 

6 

6 

5 

7 

6 


6 

12 

17 

24 

30 


Mars 

Venus 

Mercury 

Jupiter 

Saturn 

Cancer 

7 

6 

6 

7 

4 


7 

13 

19 

26 

30 


Jupiter 

Venus 

Saturn 

Mercury 

Mars 

Leo 

6 

5 

7 

6 

6 


6 

11 

18 

24 

30 


Mercury 

Venus 

Jupiter 

Mars 

Saturn 

Virgo 

7 

10 

4 

7 

2 


7 

17 

21 

28 

30 
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Saturn 

Mercury 

Jupiter 

Venus 

Mars 

Libra 

6 

8 

7 

7 

2 


6 

14 

21 

28 

30 


Mars 

Venus 

Mercury 

Jupiter 

Saturn 

Scorpio 

7 

4 

8 

5 

6 


7 

11 

19 

24 

30 


Jupiter 

Venus 

Mercury 

Saturn 

Mars 

Sagittarius 

12 

5 

4 

5 

4 


12 

17 

21 

26 

30 


Mercury 

Jupiter 

Venus 

Saturn 

Mars 

Capricorn 

7 

7 

8 

4 

4 


7 

14 

22 

26 

30 


Mercury 

Venus 

Jupiter 

Mars 

Saturn 

Aquarius 

7 

6 

7 

5 

5 


7 

13 

20 

25 

30 


Venus 

Jupiter 

Mercury 

Mars 

Saturn 

Pisces 

12 

4 

3 

9 

2 


12 

16 

19 

28 

30 


Table of Decans and their Regents 

The next four rows are devoted to decans or faces. Rows 6 and 8 carry the 
numerical values of decans (10, 20, 30) while rows 5 and 7 are engraved with the names 
of the regents of the decans in relief against a hatched background. Here the astrolabe 
suffered much damage and it is difficult to read the names of the planetary regents. With 
great effort the names of the planets could be read in row 5 and establish that rows 5 
and 6 constitute a table of decans ( wujuh ) as we know from other astrolabes. 

Table A092-4 Decans and their Regents 


Signs 

10° 

20° 

30° 

Aries 

Mars 

Sun 

Venus 

Taurus 

Mercury 

Moon 

Saturn 

Gemini 

Jupiter 

Mars 

Sun 

Cancer 

Venus 

Mercury 

Moon 

Leo 

Saturn 

Jupiter 

Mars 

Virgo 

Sun 

Venus 

Mercury 

Libra 

Moon 

Saturn 

Jupiter 
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Scorpio 

Mars 

Sun 

Venus 

Sagittarius 

Mercury 

Moon 

Saturn 

Capricorn 

Jupiter 

Mars 

Sun 

Aquarius 

Venus 

Mercury 

Moon 

Pisces 

Saturn 

Jupiter 

Mars 


Row 7 also appears to contain the names of planets, but in a sequence different 
from that in row 5. Here the names of the planets are hardly legible. With difficulty, the 
data related to the first four signs are deciphered as shown in the following table. 

Table A092-5 



10° 

20° 

30° 

Aries 

Mars 

Sun 

Jupiter 

Taurus 

Venus 

Mercury 

Saturn 

Gemini 

Mercury 

Venus 

Saturn 

Cancer 

Moon 

Mars 

Jupiter 


This table is clearly different from the table of wujuh; it is also different from the 
variant called ardjdn , 460 Its nature remains unknown. 

Inscription 

'amal aqall al-ibaddiya’ al-dln muhammad ibn qd’im muhammad ibn mulld 
c Tsd ibn shaykh allahdad asturldbl humayum IdhurT. 

‘The work of the least of the servants [of God], Diya’ al-Din Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun.’ 


460 


On ardjan, see Khareghat 1950, pp. 19-20. 
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Provenance 

Formerly of the collection of Mrs. L. Marjory Hopkins; collection of Nicholas 
Landau, Paris. 

Bibliography 

Sotheby’s, London, Catalogue, 7 May 1956, lot 114. 

Maddison & Savage-Smith 1997, part I, no. 130, p. 226, 227. 
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A093® ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DlN MUHAMMAD 

Between 1648 and 1658 
Diameter 526 mm 

London, Nasser D. Khalili Collection of Islamic Art (#SCI 53) 



Figure A093.1 - Front of the astrolabe. The Nasser D. Khalili Collection of Islamic Art, Accession No. 
SCI 53. Photo courtesy of the Khalili Family Trust © Nour Foundation 
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This large Indo-Persian astrolabe was thoroughly reworked with Sanskrit labels in 
1701 at the instance of Nayanananda of Delhi. In this process the inscription containing 
the name of the maker and the date of its manufacture was erased. But internal evidence 
shows that the astrolabe was made by Diya’ al-Dln Muhammad. The unusual image 
engraved in low relief at the back of the kursT indicates it was created for no less an 
exalted personage than the Emperor Shah Jahan (r. 1628-1658) himself. Moreover, 
Delhi is referred to as Shahjahanabad in the geographical gazetteer. Therefore, the 
astrolabe must have been produced sometime after 1648 when Delhi was renamed 
Shahjahanabad and during the reign of Shah Jahan, i.e., before 1658. 

This entry describes the astrolabe as it was made originally by Diya’ al-Dln. The 
Sanskrit additions will be discussed E005. These two entries must be read together. 461 

Components 

Body with kursT (d. 526, h. 602, t. 14), ring, shackle, rete for 53 stars, 6 plates. 
Alidade, pin and horse are missing. 

Front 

The suspension apparatus of the astrolabe consists of a heavy ring and a heavy 
shackle, both with an octagonal cross section. The terminals of the shackle are simple 
and circular. Through these two terminals and the tip of the kursT passes a pin, attaching 
the shackle thus to the kursT and to the main body of the astrolabe. The kursT is rather 
small for the enormous size of the astrolabe. It is solid and filled with designs in the 
front and on the back inside a heavy rim that runs along the lobed profiles. In the front 
there is a simple floral design. 

On the back of the kursT is engraved an image in low relief of a finely drawn falcon 
swooping down and tearing into a bird, while smaller birds, one each on either side, are 
scuttling away from the fearsome falcon. This is an unusual image; such an image does 
not occur in any of the Lahore astrolabes. It alludes to an event in the career of the Shah 
Jahan. Around 1634 he sent a letter to the Sultan of Bijapur, Muhammad c Adil Shah, 
ordering him to see that khutba be read in Shah Jahan’s name in the Bijapur territory; 


461 


The original engravings and the Sanskrit additions are discussed together in Sarma 2017. 
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otherwise he would pounce on the Sultan and tear him to pieces just as a falcon tears 
into a hoopoe. 462 Thus this unusual image, by referring to Shah Jahan’s efforts to 
subjugate the minor kingdom of the Deccan, clearly establishes that this large and 
lavishly decorated astrolabe with many special features, which will be described below, 
was made for the Emperor Shah Jahan himself. 


Figure A093.2 - Falcon attacking Hoopoes on the Back of the KursT. 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53. 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Rete 

The rete, measuring 151 mm in diameter, is the most ornate part of the astrolabe. 
It is thicker in the middle and tapers towards the rim; the thickness at the centre is about 
3 mm and that at the rim is 1.5 mm. It consists of a Capricorn ring and a much wider 
ecliptic ring. These two are held together by the equinoctial bar which has counter 
changes at its two intersections with the ecliptic ring. The vertical solstitial bar is shown 
partially. The space between the two rings and inside the ecliptic ring is filled with floral 
tracery of a creeper with abundant leaves and flowers. The creeper rises from the 
Capricorn ring at its north point, branches off to the right and left and fills the whole 
space between the two rings; another branch enters the ecliptic ring, fills the space inside 
and culminates in a large empty circle with small protuberances issuing from its outer 


462 


Fischel 2012, pp. 253-54: see also Sarma 2017. 
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circumference. On the stem of the creeper, a little above the north point, is a large knob 
with which to rotate the rete around the centre. 



Figure A093.3 - Rete of the astrolabe (photo by S. R. Sarma) 


The ecliptic ring carries four circular scales: (i) the innermost scale is divided into 
28 lunar mansions and their names are written in outline against a hatched background; 
(ii) the next scale is divided into the 12 zodiac signs and their names are embossed in 
low relief; (iii) in the third scale, groups of 3° are labelled in Abjad notation, separately 
for each sign as 3, 6, 9 ... 30; and (iv) the outermost scale on the rim of the ecliptic 
circle is divided into single degrees. The boundary lines between the lunar mansions, 
those between the zodiac signs, the divisions of 3°, and divisions of 1° are marked by 
inlaid silver wire. 
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Figure A093.4 - Ecliptic ring on the rete (detail showng the signs Capricorn, Aquarius and Pisces) 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 

The pointed tips of the leaves and other projections on them constitute 53 star 
pointers; 29 of these are inside the ecliptic, i.e., to the north of the ecliptic circle, and 24 
outside the ecliptic, i.e. to the south of the ecliptic between the ecliptic and the Tropic 
of Capricorn. The star names are inlaid with silver on the leaves of the tracery. 
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Table A093-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus Janubl 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr al-Qaytus 

n Ceti 

5 

Kaff al-Jadhma ’ 

a Ceti 

6 

Rds al-Ghul 

(3 Persei 

7 

Mirfaq al-Thurayyd 

a Persei 

8 

TallMasdfat al-Nahr 

y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl al-Jawzd’ Yusrd 

(3 Orionis 

12 

Yad al-Jawzd’ Yusrd 

Y Orionis 

13 

Yad al-Jawzd’ Yumnd 

a Orionis 

14 

Rijl Jawzd’ [Yumnd] 

k Orionis 

15 

Shfrd Yamdnl 

a Canis Majoris 

16 

Shi c rd Shdmi 

a Canis Minoris 

17 

Tarfat Safina 

p Puppis 

18 

Nathra Sahdbl 

8 Cancri 

19 

Fard Shujd c 

a Hydrae 

20 

Rds al-Asad 

p Leonis 

21 

Qalb al-Asad 

a Leonis 

22 

Zahr Dubb Akbar 

a Ursae Majoris 

23 

Qb’idat al-Bdtiya 

a Crateris 

24 

Zahr al-Asad 

6 Leonis 
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Star Name 


25 

Al-Sarfa 

26 

Al-Anaq 

27 

Janah al-Ghurab 

28 

Simak al-A c zal 

29 

Simak Ramih 

30 

Kiffa J[anubT] 

31 

Kijfa ShamalT 

32 

Nayyir Fakka 

33 

c Unuq al-Hayyah 

34 

Qalb al-Aqrab 

35 

Rukbat al-Hciwwa al-Yusra 

36 

Ras al-Jathi 

37 

Ras al-Hawwa 

38 

c Ayn al-Tinnm 

39 

Yad al-Hawwa al-Yumnd 
al-Muqaddam 

40 

Nasr Waqi c 

41 

Minqdr al-Dajdjah 

42 

Nasr Td’ir 

43 

Dhanab al-Dulfin 

44 

Dhanab al-Dajdjah 

45 

Fam al-Faras 

46 

Dhanab al-Jadl 

47 

Mankib Sdkib al-Md’ 

48 

Sdq Sdkib al-Md’ JjanubT] 


Identification 

(3 Leonis 
£ Ursae Majoris 
Y Corvi 
a Virginis 
a Bootis 
a Librae 
(3 JanubI 

a Coronae Borealis 
a Serpentis 
a Scorpii 
t, Ophiuchi 
a Herculis 
a Ophiuchi 
y Draconis 
5 Ophiuchi 

a Lyrae 
(3 Cygni 
a Aquilae 
8 Delphini 
a Cygni 
8 Pegasi 
5 Capricorni 
a Aquarii 
<5 Aquarii 
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Star Name 

Identification 

49 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

50 

Mankib al-Faras 

(3 Pegasi 

51 

Surrat al-Faras 

6 Pegasi = a Andomedae 

52 

Jandh al-Faras 

y Pegasi 

53 

Dhdt al-KursT 

(3 Cassipeiae 


ZAWRAQl HORIZONS ON THE RETE 

In this rete are incorporated two small zawraqi horizons which intersect each other 
on the equinoctial bar. The arc with the convex side to the north is the oblique horizon 
for latitude 29° (Delhi). The western and eastern halves of the arc carry the labels ufq 
mujassam gharbl bi- c ard 29, ‘western solid horizon for latitude 29’ and ufq mujassam 
sharql bi-ard 29, ‘eastern solid horizon for latitude 29’ respectively. The mast 
corresponding to this arc, i.e., the solstitial bar above the central hole, has the inscription 
shaziya yatiru zawraq fawq al-ard, ‘pointer spanning the zawraqT horizons above the 
latitude’. 
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u^.-- ^ v ''V'c-Hte — nm - . va ’ x-tm ^ :,«.7 

Figure A093.5 - The Oblique Horizons for the Latitudes of 29° and 32° on the Rete 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


The second arc, with the convex side to the south is the oblique horizon for latitude 
32° (Lahore). Two halves of this arc carry the labels ufq mujassam gharbT bi-ard 32, 
‘western solid horizon for latitude 32’ and ufq mujassam sharqx bi- c ard 32, ‘eastern solid 
horizon for latitude 32’. Its mast, i.e., the solstitial bar below the central hole, bears the 
label shaziya yatiru zawraq taht al-ard, ‘pointer spanning the zawraqT horizons below 
the latitude’. 

The equinoctial bar carries the label mastarat tarbi’ gharbT, ‘western 
perpendicular rule’ in the west and the label mastarat tarbi’ sharqT, ‘eastern 
perpendicular rule’ in the east. 

All these inscriptions on the two arcs and on the solstitial and equinoctial bars are 
inlaid in silver. These zawraqT horizons have to be used with a special plate which will 
be described in the following section. 

Plates 

There are six plates in this astrolabe. The first five plates serve different latitudes 
between 0° and 45°. The obverse side of the sixth plate is engraved with the ecliptic 
coordinates and the reverse side with the plate of horizons. The plates have a uniform 
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diameter of 501 mm, but with varying thickness. There is a notch at the north point in 
all the plates into which the peg affixed at the same place on the mater fits in and holds 
the plates in position. 

Table A093-2 Plates 



<P 

Longest Day 

la 

zawrciqTplate for 29° +32° 


lb 

18° 

13;9 hours 

2a 

0° 

12 hours 

2b 

3° 

12; 11 hours 

3a 

27° 

13;43 hours 

3b 

29° 

13;52 hours 

4a 

37° 

14;31 hours 

4b 

39 

14;45 hours 

5a 

42° 

14;0 hours! It should read 
15;0 

5b 

45° 

15;22 hours 

6a 

66;30° Plate of ecliptic coordinates 

6b 

Plate of horizons 



The plate faces la, 2a, 6a and 6b contain special projections which will be 
described below. The rest of the plates are fashioned in the same style with altitude 
circles drawn for each 1° and azimuth circles for every 15° above the horizon and for 
every 3° below the horizon. Each sixth altitude circle is highlighted by a dotted line. 
The altitude circles are numbered serially from 1 to 90, from the horizon up to the zenith, 
both in the eastern and western halves, the series of numbers in these two parts forming 
a symmetrical pattern. The azimuth circles are also numbered in a symmetric form. 

In the lower half, lines for equal and unequal hours are drawn between the tropics 
of Cancer and Capricorn and numbered. 
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Plate 6a for latitude 66;30° 

The obverse side of the sixth plate contains a stereographic projection relative to 
the latitude of 66;30°, which is a complement of the total obliquity of 23;30°. Here the 
local horizon coincides with the ecliptic circle. The ecliptic circle is divided into the 12 
signs of zodiac and labelled with their names. Arcs of longitude, which radiate from the 
zenith, are drawn for every 3° and are numbered separatey for each sign. 

Concentric circles of celestial latitudes are drawn for each 1°. Every sixth circle 
is highlighted with dots. The circles are numbered from the ecliptic up to the North Pole 
as 1,2, 3, 4, 5, 6; thereafter only in even numbers 8, 10, 12, ... 90. Outside the ecliptic, 
in the lower half, each circle is numbered serially from the ecliptic onwards from 1 to 
48. 

The label safihat mizan al- ankabut is engraved in the lower half of the plate. 

Plate 6b with the plate of horizons 

On the reverse side of the sixth plate are drawn half horizons for every single 
degree of latitude from 2 to 90, in the following four separate sets: 


2 

6 

10 .. 

.. 82 

86 

90; 

3 

7 

11 .. 

.. 83 

87 

90; 

4 

8 

12 .. 

.. 84 

88 

90; 

5 

9 

13 .. 

.. 85 

89 

90. 


In all the four quadrants, declination scales are engraved along the radii, once 
outside the equator, i.e., to the south of the equator, and once inside, i.e., to the north of 
the equator. 

These scales carry the values 3, 6, 9, 12, 15, 18, 21 and 23;30, the last being the 
value of maximum obliquity. Each scale is accompanied by a label in florid calligraphy, 
those to the south of the equator reading taqslm mayl kullT janubl (divisions of the 
obliquity, i.e. declination scale, south) and those to the north taqslm mayl kulli shamall 
(divisions of the obliquity, i.e. declination scale, north). 

The designation of the plate saflha afaql is engraved in the lower right quadrant. 

Plate 2a for Latitude 0° 

Plate 2a carries projections for latitude 0°. Combined projections for latitudes 0° 
+ 90° or for 0° + 72° + 90° occur in some astrolabes, but this is the only case where 
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projections are made exclusively for latitude 0°. As in the other latitude plates, here also 
latitude circles are drawn for each l°and numbered on the right and on the left; with 
every sixth line highlighted with dots. Azimuth arcs are drawn for every 6°; above the 
horizon they are drawn all over, but below the horizon only inside the circle of equator 
and labelled. 



The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 

In the lower half, a series of 30 ghatTs lines are drawn and numbered from the 
western horizon, from 1 to 30. Because two and half ghatTs make one hour, certain ghatl 
units (i.e., 3, 8, 13, 18, 23, 28) are divided into two parts to synchronize with the equal 
hours, because 2 Vi gh = lh; 5 gh = 2 h, 7 Vi gh = 3 h; 10 gh = 4 h; 12 Vi = 5 h, and so 
on. Thus from these lines time can be measured in both the ghatTs and hours. The 
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numbers of the ghatjs are engraved below the circle of the equator and those for the 
hours above the equator. 

However, the astrolabe maker erred in drawing the ghatT lines here as unequal 
units, for the ghcitis are always equal and never unequal. In the other Lahore astrolabes, 
lines are drawn correctly for equal ghcitis. 

At the middle of the plate, the specifications of the plate are given as scf at 12;0 
and al-ard 0;35. The plate is clearly calibrated for the latitude 0°, i.e., the terrestrial 
equator; but it is not clear why the latitude is mentioned here as ‘0;35’. Moreover, in 
0;35 the zero symbol is unlike the symbol engraved throughout this astrolabe, e.g. in 
12;0 just across the line of the meridian. It is written not to the right of ‘35’ but just 
above it, in a smaller size, as if in an afterthought. 

Plate la 

This plate is specially designed for use in conjunction with the two zawraqT 
horizons inserted in the rete for the latitudes 29° and 32°. Like the other plates, this one 
is also engraved with the vertical and horizontal diameters, and the three concentric 
circles of the Tropic of Cancer, the celestial equator and the Tropic of Capricorn. 

Around the circle of equator, the twelve astrological houses are marked, once 
outside the equator and once inside the equator, but with a difference. Outside the 
equator the enumeration commences from the east point and proceeds 
counterclockwise, but inside the equator the enumeration commences from the west 
point and proceeds counterclockwise. The two varying sets of the astrological houses 
are related to the two oblique horizons engraved on this plate. The names of the 
astrological houses are engraved in elongated letters so that the names occupy the full 
stretches of the corresponding houses. 

In both cases, each house is divided into 5 units of 6° and the numbers in Abjad 
notation are engraved above the names of the astrological houses in Arabic. In Arabic, 
the first house is named al-tdlf, ‘the ascendant,’ and the rest are ordinal numbers. 
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Figure A093.7 - Plate la to be used with the ZawraqT Horizons 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Two mutually intersecting oblique horizons are drawn across the plate. As in the 
rete, here also the arc with the convex side to the north is the oblique horizon for the 
latitude 29° and that with the convex side to the south is the horizon of the latitude 32°. 
Where the arcs intersect with the equinoctial colure, there are labels at the end of each 
horizon. Thus at the two ends of the horizon for 29° are engraved ufq sharqi c ard 29 on 
the east, meaning “eastern horizon latitude 29” and ufq gharbT c ard 29 on the west, 
meaning “western horizon latitude 29”. Likewise at the two ends of the horizon for 32° 
are engraved ufq sharqT c ard 32 on the east and ufq gharbT c ard 32 on the west. 
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Figure A093.8 - Plate la (detail showing the astrological houses and the miniature tablet inside the 

Tropic of Cancer) 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


The rim of the Tropic of Cancer is divided in 360°; each 1 ° marked and groups of 
5° numbered from 5 to 90 counterclockwise, separately for each quadrant. Inside this 
ring of Cancer a miniature tablet is drawn with smaller versions of the two oblique 
horizons to match those on the rete, and the corresponding altitude circles. Like the 
larger horizons drawn across the whole the plate, the oblique horizons in the miniature 
plate also carry labels on both sides. The ecliptic ring is drawn on this miniatature tablet; 
it is divided into the 12 signs and labelled with their names. Each sign is divided into 
groups of 6° and numbered. Some 35 star positons are marked within the Tropic of 
Cancer with dots enclosed in circles along with their names. 
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The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 

At the bottom of the plate is a long inscription bearing the designation of this 
special plate: safihci matrah al-shu c d c keh nazd abi rayhdn taswiyat al-buyut khwanand, 
“plate for finding the projection of the astrological rays according to (?) Abu Rayhan 
[al-Blrunl] [and] equalization of the astrological houses”. 

Geographical Ga zf. ttf.rr 

On the inner face of the mater is engraved the geographical gazetteer with the 
names of 259 localities ( asmd’ al-buldan), their longitudes ( al-tul ), latitudes ( al- ard ) 
and the duration of the longest day ( al-sa c dt ) in five circles. 463 Each circle contains four 
rows of cells to accommodate the four elements of the gazetteer. The cartouche-like 
cells are created by intertwining chains drawn by two parallel lines. 464 Again in each 
circle, the design of the cartouches varies. The letters are oriented towards the centre of 
the astrolabe. 


Maddison & Savage-Smith 1997,1, p. 230, erroneously state that the gazetteer contains inhiraf but 
that is not the case. 


464 


The design of the cells as small cartouches has a distinct resemblance to the design in the preceding 
astrolabe A092. 
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The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 

This is the largest gazetteer engraved by Diya’ al-Din. As in A062 and A072, this 
gazetteer is arranged according to regions. The names of the regions are engraved above 
the names of localities, in narrow bands between the main circles. However, there is an 
occasional mismatch between the headings mentioning the regions and the localities 
listed under the heading. For example, Bajja az Barbar (010) is placed in Andalus and 
not in Sudan where it rightly belongs to, Qulzum (017) is mentioned under Yemen while 
it is situated in Egypt, and so on. Towards the end of the gazetteer also, certain localities 
in Makran and Sindh are not correctly placed. 

In A062 and A072, the duration of the longest day is not given ( al-sa c dt ). This 
parameter occurs only in Allahdad’s undated astrolabe (A002) and now again in the 
present astrolabe. 
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Table A093-3 Geographical Gazetteer 



Place Name 

C asma ’ al- 
buldan ) 

L 

{al-tul) 

(. al-ard ) 

(al-sa c at) 


First Circle 




Iqlimha Maghrib (the region of the Maghreb) 



1 

Sus Aqsa 

15;30 

32;0 

14;08 

2 

Fas Qasba Tanja 

18;00 

22;0 

13;22 

3 

Tahart c Uliya’ 

35;30 

29;0 

13;53 

4 

Tahart Sufll az 
Farlfta 

36;0 

29;0 

13;53 

5 

Sijilmasa 

37;0 

31;30 

14;6 

6 

Qayrawan 

41 ;0 

31 ;30 

14;7 

7 

Mahadiyya 

42;0 

32;30 

14; 11 

8 

Tarabulus 

Maghrib 

45 ;0 

32;0 

14;8 

Andalus 

(Andalusia) 




9 

Qurtaba Dar al- 
Mulk Andalus 

38;26 

35;0 

14;25 

10 

Bajja az 

Barbar 465 

65;0 

14;0 

14;54 


Sudan (Sudan) 


11 

Jarmi Dar al- 

65;0 

9;30 

12; 10 


Mulk Habasha 




12 

Durqula Shahr 

53;40 

14;30 

12;56 


Nuba 





Misr (Egypt) 


465 


It is wrongly included in Andalus; it belongs to the next region Sudan. 
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Diya’ al-Din Muhammad 



Place Name 
(asma ’ al- 
buldan ) 

L 

(al-tul) 

(al-ard) 

(al-sa c at) 

13 

Qus az Sa c Td 

Misr 

61;30 

24;30 

13;32 

14 

Iskandariyya 

61;54 

30;58 

14;2 

15 

Misr 

63; 20 

30;20 

14; 1 

16 

Dumyat 

63;30 

31 ;25 

14;5 

Yaman (Yemen) 




17 

Qulzum az 

Kanar Darya 466 

64;0 

29;30 

13;55 

18 

c Adan 

76;0 

11 ;0 

12;00 

19 

San c a’ Dar al- 
Mulk 

Yaman77;0 

14;30 

12;56 


20 

Zubayd 

74; 20 

14; 10 

12;55 

i 

c Umcin (Oman) 




21 

Saja Qasba 
'Amman 

84;0 

14; 20 

12;55 

22 

Madlnat Rasul 
c Alayhi al- 
Salam 467 

75;20 

25;0 

13;35 

1 

Hijdz (Hejaz) 




23 

Makka Mubarak 

77; 10 

21;40 

13;20 

24 

Ta’If 

77;30 

21;20 

13; 18 


Bahrayn (Bahrain) 


467 


Qulzum should be placed in Egypt. 
Should be placed in the next region 
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Place Name 
(<asma ’ al- 
buldari) 

L 

(al-tiil) 

(al-ard) 

(al-sa' 

25 

Y amama 468 

82;30 

23;30 

13;28 

26 

Hajar Bahrayn 

83;0 

25 ;0 

13;36 

27 

Hasa Jazlra 

83;30 

24;0 

13;31 

28 

Sham (S; 

Qatlf Bahrayn 

yria) 

75;0 

25 ;0 

13;35 

29 

Bayt al-Maqdis 
az Filistln 

66;30 

31;50 

14;6 

30 

Asqalan az 
Filistln 

66;30 

32; 15 

14; 10 

31 

Ramla az 

Filistln 

66;50 

32;10 

14;9 

32 

Qaysariyya 

66;30 

32;30 

14; 11 

33 

Tiberiyyas 

68;0 

32;0 

14;8 

34 

Sawar 

68;30 

32;40 

14; 12 

35 

Say da 

68;35 

32;40 

14; 12 

36 

Tarabulus 

69;40 

34;0 

14; 19 

37 

Dimashq 

70;0 

33; 15 

14; 16 

38 

Ba c albak 

70;45 

33; 15 

14; 16 

39 

Hims 

70;45 

34;0 

14; 19 

40 

Antakiyya az 
Thaghur 

71;26 

35;30 

14; 27 

41 

Sarmln 

71 ;7 

35; 15 

14;26 

42 

Qinnisrln 

72;0 

35;30 

14; 27 


468 


It should be in Hejaz. 
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Diya’ al-Din Muhammad 



Place Name 
(asma ’ al- 
buldan ) 

L 

{al-tul) 

(al-ard) 

(al-sa c at) 

43 

Halab 

72; 10 

35;50 

14;26 

44 

Mankh 

72;15 

36; 15 

14;32 

45 

Rahba 

74;35 

34; 10 

14; 20 

46 

Tartus 

68;40 

34;42 

14;34 

Thughur 

Rum (border lands of the Byzantines) 


47 

Massisa wa 
Kagharyana 

69; 15 

36;45 

14;45 

48 

Malatiya 

71;0 

37;0 

14;36 

49 

Saqalaba Jazira 
Barbar Kinat 

65;0 

37;10 

14;37 

50 

Rumiya Kubra 

85;27 

41 ;50 

15;6 

51 

Athlna Madlnat 
al-Hikma 

65;40 

37; 20 

14;38 

52 

Bur Fatba (?) 
wa hua 

Qastantln 

59;50 

45;0 

15;30 

53 

Maqaduniya 

60;0 

41 ;0 

15; 1 

54 

c Ammuriya 

64;0 

43;0 

15; 15 

55 

Arz ar-Rum 

72;0 

39;40 

14;52 

56 

Arzankan 

76;0 

38;0 

14;42 

57 

Slwas 

71;40 

39;0 

14;48 

58 

Sumaysat 

72;35 

40;0 

14;54 

59 

Qallqala 

73;25 

39;0 

14;48 


Jazira (the region of ancient Mesopotamia) 


60 

Quniya 

66;30 

41;0 

15; 1 

61 

Harran az Jazira 

73;0 

36;40 

14;33 
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Place Name 
(<asma ’ al- 
buldan ) 

L 

( al-tiil ) 

(al-ard) 

(al-sa c at) 

62 Raqqa 

78; 15 

36;0 

14;30 

63 Ras al- c Ayn 

74;0 

36;50 

14;34 

64 Mardln 

74;0 

37; 15 

14;37 

65 Qarqlsiya 

74;40 

37;20 

14;38 

66 Nisibln 

75;20 

37;0 

14;36 

67 Sinjar 

76;0 

36;0 

14;30 

68 c Ana 

76;30 

34;0 

14; 19 

Armmiya (Armenia) 




69 Mawsil 

77;0 

34;30 

14;21 

70 Irbll 

77;20 

35;0 

14;25 

71 Takrlt 

78;20 

34;30 

14;21 

72 Amid 

73;40 

38;0 

14;42 

73 Malazjird 

75;0 

38;45 

14;46 

74 Akhlat 

75;50 

39;20 

14;50 

75 Arjlsh 

77;0 

38;30 

14;44 

76 AnI 

79;0 

41 ;0 

15; 1 

77 Salmas 

79; 15 

37;40 

14;40 

78 Khuway 

79;40 

37;40 

14;40 

79 Urmiya 

79;45 

37;0 

14;36 

80 Marand 

80;45 

37;50 

14;51 

i 

Azarbayjdn (Azerbaijan) 



81 Nakhjawan 

81; 15 

38;40 

14;46 

82 Maragha 

82;0 

37;20 

14;39 
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Diya’ al-Din Muhammad 



Place Name 

L 

T 



(asma ’ al- 
buldan ) 

(al-tiil) 

(al-ard) 

(al-sa c at) 

83 

Tabriz 

82;0 

38;0 

14;42 


Second Circle 




i 

Tatimma Azarbayjdn (continuation of Azerbaijan) 


84 

Ardabil 

82;30 

38;0 

14;42 

Iran 





85 

Muqan 

83;0 

38;0 

14;42 

86 

Barda c a 

83;0 

40;30 

14;54 

87 

Jankara 

83;0 

41;20 

15;3 

88 

Samkura 

83;0 

41;50 

15;6 

89 

Tiflis Dar al- 
Mulk il-Khan 

83;0 

43;0 

15; 15 

90 

Alan 

83;0 

44;0 

15;23 

Karkh (the western shore of the Tigris River ?) 


91 

Saflan 

83;30 

39;50 

14;52 

92 

Bakaway 

84;30 

39;30 

14;50 

Alan (?) 





93 

ShamakhI 

Qasba Shlrwan 

84;30 

40;50 

14;54 

94 

Bab al-Abwab 

85;0 

43;0 

15; 15 

Rus (Russia) 




95 

Balanjar Dar al- 
Mulk Khazar 

85;20 

46;30 

15;42 

96 

Kuya Madlnat 
Rus 

87;0 

43;0 

15; 15 

97 

Saqsln 

86;30 

43;0 

15; 15 
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Place Name 
(asma’ al- 
buldan ) 

L 

(al-tiil) 

<P 

(al-ard) 

(al-sa' 

Bulghar (the Bulghars) 




98 

Bulghar 

90;0 

49;30 

16;9 

99 

Buzbal Mabln 

83;0 

44;0 

15;23 


Rus Bulghar 




100 

Sarmln Rayy 

79;0 

34;0 

14; 19 

c Araqayr 

i (the two Iraqs) 




101 

Kufa 

79;30 

31;30 

14;6 

102 

Mada’in 

72;0 

33;10 

14; 15 

103 

Baghdad 

82;0 

33;25 

14; 16 

104 

Wasit 

81;30 

32;20 

14; 10 

105 

Basra 

84;0 

30;0 

13;58 

106 

Ubulla 

84;0 

30; 15 

14; 1 

107 

c Abbadan 

84;30 

30;0 

13; 18 

108 

Jundlsabur 

84;5 

31; 15 

14;3 

Khuzista 

n (a region of Iran) 




109 

Tastlr 

84;30 

31;30 

14;6 

110 

c Askar Mukram 

84;30 

31; 15 

14;5 

111 

Ahwaz 

85;0 

31 ;0 

14;3 

112 

Ramhurmuz 

85;45 

31 ;0 

14;3 

113 

Arrajan 

86;30 

30;30 

14; 1 

114 

Shapur 

86;55 

30;0 

13; 18 

| 

Fcirs (Persia, a province in Iran) 



115 

Kazirun 

87;0 

29; 15 

13;53 

116 

Nawbandjan 

87; 15 

30;10 

13;59 
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Diya’ al-Din Muhammad 



Place Name 
(asma ’ al- 
buldan ) 

L 

(al-tiil) 

(al-ard) 

(al-sa c at) 

117 

Firuzabad 

87;30 

28;10 

13;50 

118 

Slraf 

88;0 

29;0 

13;53 

119 

Shiraz 

88;0 

29;36 

13;55 

120 

Istakhr 

88;30 

35;0 

13; 18 

7 

121 

Yazd 

89;0 

32;0 

14;8 

122 

Shahrazur 

82;20 

32;30 

14; 10 

123 

Hulwan 

82; 15 

34;0 

14; 19 

124 

Qirmasln 

83;0 

34;30 

14;21 

125 

Dlnawar Ma’ al- 
Kufa 

83;0 

35;0 

14;25 

126 

Suhraward 

83;20 

36;0 

14;30 

127 

Nahawand Ma’ 
al-Basra (?) 

83; 15 

34;20 

14;21 

128 

Zankan 

83;40 

36;30 

14;32 

129 

Abhar 

84;30 

36;45 

14;34 

130 

Hamadan 

83;0 

35;10 

14;26 

131 

Karaj 

84;45 

34;0 

14; 19 

132 

Sawa 

85;0 

35;0 

14;25 

133 

Qazwln 

85;0 

36;0 

14;30 

134 

Aba 

85;0 

34;40 

14;28 

135 

Zarbadkan 

85;0 

34;15 

14; 20 

136 

Semirum 

85;40 

32; 15 

14;9 

137 

Isfahan 

86;40 

32;25 

14;10 
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Place Name 
(<asma ’ al- 
buldan ) 

L 

{al-tul) 

<P 

(. al-ard ) 

(al-sa c at) 

138 

Kashan 

86;0 

34;0 

14; 19 

Dilman 





139 

Qumm 

85;40 

35;45 

14;28 

140 

Rayy 

86;20 

35;0 

14; 19 

141 

Huwar 

87; 10 

35;40 

14;29 

142 

Alamut 

85;37 

36;21 

14;33 

i 

KTldn (Gilan, a province in 

Iran) 



143 

Taliqan 

85;45 

36;10 

14;31 

144 

Husum az Jllan 

85; 10 

37;0 

14;36 

145 

Kajur wa Kalar 

86;50 

36;25 

14;32 

146 

Dima Qasba 
Damawand 

87;20 

37;10 

14;37 


Tabaristan (or Tapuria, southern coastal region of the Caspian Sea) 


147 

Amul Qasba 
Tabari stan 

88;20 

36; 15 

14;31 

148 

Sariya 

88;0 

37;0 

14;36 

149 

Astarabad 

89;35 

36;50 

14;35 

Jurjdn 





150 

Abaskun Qasba 
Jurjan 

89;30 

37; 15 

14;37 

151 

Jurjan 

90;0 

36;50 

14;35 

152 

Samnan 

88;0 

36;0 

14;30 

Qumis (a region in Iran) 




153 

Damghan 

88;55 

36;20 

14;32 

154 

Bastam 

89;30 

36; 10 

14;31 


1038 


Diya’ al-Din Muhammad 



Place Name 

L 

T 



(asma ’ al- 
buldan ) 

(al-tiil) 

(,al-ard ) 

(al-sa c at) 


Third Circle 




Iqlimha tatimma Qumis (continuation of the region of Qumis) 


155 

Biyar 

89;50 

38;45 

14;28 

156 

Farawa 

90;0 

39;0 

14;48 

157 

Marinan 

90;30 

37;0 

14;36 

Khurasan (Khorasan, a region in Iran) 



158 

Sabzawar 

91;30 

36;5 

14;30 

159 

Nlshabur 

92;30 

36;21 

14;31 

160 

Tus 

92;30 

36;0 

14;30 

161 

NarshI (?) 

92;0 

35;0 

14;25 

162 

Tus KllakI (?) 

92;0 

33;0 

14;3 

163 

Tun 

92;30 

34;30 

14;21 

164 

Qa’In 

93; 20 

33;40 

14; 16 

165 

Tabas Maslna 

94; 15 

33; 15 

14; 14 

166 

Zuzan 

93;30 

35;20 

14; 27 

167 

Busha c 

94;5 

34;50 

14;28 

168 

Harat 

94; 20 

34;30 

14;21 

169 

Badghls 

94;30 

35;20 

14; 27 

170 

Sarakhs 

94;30 

37;0 

14;36 

171 

Marw ar-Rud 

97;0 

36;30 

14;32 

172 

Marw 

97;0 

37;40 

14;39 

173 

Juzajan 

98;0 

35;30 

14; 27 

174 

Fariyab 

99;0 

36;45 

14;33 
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Place Name 
(<asma ’ al- 
buldari) 

L 

{al-tul) 

<P 

(. al-ard ) 

(al-sa c at) 

175 

Ashburqan 

105;0 

36;45 

14;33 

176 

Balkh 

101 ;0 

36;41 

14;33 

177 

Bamiyan 

102;0 

34;35 

14; 20 

Khatlan 

(a province of Tajikistan) 



178 

Samankan 

102;0 

36;0 

14;30 

179 

Qayadyan (?) 

102;0 

37;45 

14;39 

180 

Walwarij 

102; 20 

36;55 

14;34 

181 

Taliqan az 

102;50 

37;25 

14;37 


Tukharistan 




Khwarizm 




182 

Andarab 

103;45 

36;0 

14;30 

183 

Badakhshan 

104; 24 

37;10 

14;37 

184 

Bulur 

108;0 

37;0 

14;30 

185 

Bukarkanj 

93;0 

42;35 

15; 10 

186 

Kurkanj Dar al- 

94;30 

42; 17 

15;9 


Mulk Khwarizm 




Md ware 

V al-Nahr (what is 

beyond the [Oxus] river, Transoxonia) 

187 

Hazar Asf 

95;0 

41 ;0 

15; 1 

188 

Kat 

95;0 

41;36 

15;3 

189 

Darqan 

94; 15 

39;30 

14;50 

190 

Bukhara 

97;30 

39;50 

14;52 

191 

Samarqand 

99; 16 

39;37 

14;38 

192 

Nasaf 

98;0 

39;0 

14;48 

193 

Kash 

99;30 

39;30 

14;50 


1040 


Diya’ al-Din Muhammad 



Place Name 
(asma ’ al- 
buldan ) 

L 

{al-tul) 

(al-ard) 

(al-sa' 

1941 

IslTjab az Shash 

99;50 

43;36 

15; 12 

195 

Taraz 

99;50 

44; 31 

15;25 

196 

Ablr Washna (?) 

105;0 

40;0 

14;54 

197 

Safaniya 

105;30 

38;14 

14;43 

198 

Khujand 

105;35 

41 ;55 

15;6 

199 

Binkat Qasba 

101 ;0 

43;0 

15; 15 


Shash 




200 

Tunkat Qasba 

101 ;0 

43; 25 

15;27 


Aylan 




201 

Akhshikat 

101:20 

42;25 

15; 10 


Qasba Farghana 





Fourth Circle 




i 

IqlTmha tatimma ma warn’ 

al-Nahr (continuation of of the region of 

Tansoxania] 




202 

Uzkand 

102;50 

44;0 

15;28 

203 

Ush 

102; 20 

43; 20 

15; 12 

204 

Kashghar 

106;30 

44;0 

15;28 

Tabarak, 

nan (?) 




205 

Jaj wa hua 

109;0 

42;30 

15;8 


Shash 




206 

Khutan 

107;0 

42;0 

15;8 

207 

Almaligh 

102;30 

44;0 

15;28 

208 

Qabaligh 

108;0 

44;0 

15;28 

209 

Ushsh Kaluran 

110;0 

46;0 

15;38 

210 

Pish Baligh 

102;0 ! 

45;50 

15;35 

211 

Qaraqurum 

112;0 

46;0 

15;38 




A093 - Astrolabe attributable to Diya’ al-Dtn MuHammad 


1041 



Place Name 
(<asma ’ al- 
buldan) 

L 

(< al-tul ) 

<P 

(< al-ard ) 

(al-sa c at) 

212 

Khan Baligh 

124;0 

46;0 

15;38 

213 

Nankyas 

130;0 

39;0 

14;48 

Kir man ( 

'a province in Iran) 




214 

Mahrl 

140;0 

30;0 

13;58 

215 

Shlrjan 

90;20 

29;30 

13;55 

216 

Hurmuz 

92;0 

25 ;0 

13;35 

217 

Bardslr 

92;30 

29;50 

13;57 

218 

Jlruft 

93;0 

27;30 

13;45 

219 

Bam 

94;0 

28;30 

13;51 

220 

Narmashlr 

94;20 

29;0 

13;53 

221 

Khabls 

93;0 

31 ;0 

14;3 

222 

Zaranj Madlnat 

90;0 

32;30 

14; 10 


Sijistan 





Zabalistan (a region in Afghanistan) 


223 

Bust 

100;0 

33;0 

14; 13 

224 

Takinabad 

101 ;55 

33;20 

14; 15 

225 

Maymand 

101 ;55 

33;20 

14; 15 

226 

Ghazna Qasba 
Zabalistan 

104; 20 

33;35 

14; 16 

227 

Banjahlr az 
Kabuli stan 

104;40 

35;0 

14;25 

228 

Ribat Amir 

105;0 

34;0 

14; 19 

229 

Tabar Qasba 
Makran 

98;0 

26; 15 

13;41 

230 

Klj az Makran 

99;0 

28;0 

13;49 
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Diya’ al-Din Muhammad 



Place Name 
(asma ’ al- 
buldan ) 

L 

(al-tiil) 

<P 

(< al-ard ) 

(al-sa c at) 

Makran (coastal strip in the south of Sindh and Baluchistan, Pakistan) 

231 

Jalq az Makran 

99;0 

30;0 

13;58 

232 

Daybul wa 

102;30 

25;10 

13;36 


Hutana ? 




233 

Mansura Qasba 

105;0 

27; 40 

13;48 


Sind 469 




234 

Tana az Sahil 

102;0 

19;20 

13; 12 


Bahr Hind 470 




Sind (Sir 

idh) 471 




235 

Nahlawara 

102;30 

22;0 

13;22 

236 

Sawmnat 

106;0 

17;0 

13;2 


Fifth Circle 




i 

Iqlimha tatimma Sind (continuation of the region of Sindh) 


237 

Multan 

107;35 

29; 40 

13;46 

238 

Qandahar 

107;40 

33;0 

14; 13 

239 

Lahur Dar al- 

109;20 

31 ;50 

14;54 ! 


Saltanat 




Hind (In 

dia, south of the Indus) 



240 

Qannawj 

102;50 26;35 

13;42 


241 

BanarasI 

117;20 

26;55 

13;45 

242 

Sarandlp 

130;0 

10;0 

12;40 


Mansura should be in Sindh. 

‘Tana on the shore of the ocean of Hind’. It is actually Thane, near modern Mumbai; wrongly 
placed in Makran. 

The two places are in Gujarat, i.e., in the region Hind and not in Sindh. 


471 
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Place Name 
(<asma ’ al- 
buldari) 

L 

( al-tiil ) 

<P 

(al-ard) 

(al-sa c at) 

243 

Kashmir 

108;0 

35;0 

14;25 

244 

Tubbat 

110;0 

40;0 

14;54 

245 

Akbarabad Dar 
al-Khilafat 

114;0 

27;0 

13;45 

246 

S[h]ahjahanabad 
Dar al-Mulk 

Hind 

113;0 

28;39 

13;52 

247 

Ajmlr 

112;0 

26;0 

13;31 

248 

Kawaliyar 

115;0 

26;29 

13;42 

249 

Burhanpur 

109;0 

20;31 

13; 14 

250 

Surat 

110;50 

20; 15 

13; 14 

251 

Dawlatabad 

111 ;0 

20;30 

13; 14 

252 

Ujjayn 

112;0 

22;30 

13;24 

253 

Bljapur 

115;30 

17;20 

13;42 

254 

Kulkanda 

114;39 

18;4 

13;9 

255 

Dhaka Bankala 

130;0 

27;0 

13;45 

256 

Patna 

120;45 

26;40 

13;44 

257 

Jawnpur 

119;6 

26;36 

13;44 

258 

Munklr 

121 ;45 

26;40 

13;44 

259 

Allahabad 

115;34 

26;50 

13;44 


Back 

On the back of the astrolabe, the two altitude scales on the upper half of the rim 
contain three concentric bands as on the limb. The innermost band is divided into 0.25°, 
the middle one into single degrees and labelled in standard Arabic numerals and in the 
outermost band groups of 3° are marked in Abjad notation from 3 to 90, separately in 
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each quadrant, starting from the east and west points and reaching the south point at the 
top. 



Figure A093.11 - The Back of the Khalili Astrolabe 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


On the upper left is the trigonometric quadrant, with 60 equally spaced horizontal 
parallel lines and the same number of equally spaced vertical parallel lines, with every 
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third line dotted. Two radial lines divide the quadrant into three segments of 30° each. 
The 60 vertical lines are numbered along the radius at the bottom of the quadrant, first 
in standard Arabic numerals from 1 to 60 and then in groups of 3 in Abjad notation, both 
times starting from the apex of the quadrant and then proceeding towards the 
circumference. The horizontal parallels are numbered in the same manner along the 
vertical radius on the right. 



Figure A093.12 - The Trigonometric Quadrant on the Back 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


On the upper right is the solar quadrant, consisting of 90 equally spaced concentric 
declination arcs, one for each 2° of solar longitude. Every fifth arc is highlighted with 
dots. The names of the corresponding zodiac signs and the numbers of their subdivisions 
are engraved along the two radii. 
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Figure A093.13 - The Solar Quadrant on the Back 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Upon this grid are plotted three sigmoid graphs for the meridian altitude of the 
Sun throughout the year for the latitudes of 27°, 29° and 32° along with the labels khatt 
nisf al-nahar bi- c ard 27 (line of midday at latitude 27°), khatt nisf al-nahar bi-ard 29, 
and khatt nisf al-nahar bi-ard 32 respectively. 
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Figure A093.14 - Shadow Squares on the Back 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


In the lower half, there are two shadow squares, on the left for a gnomon of 7 feet 
and on the right for a gnomon of 12 feet. The four scales are divided and numbered 
accordingly and are accompanied by the following labels: 

Vertical scale on the left: zill sullam aqdcim mafkus 
Horizontal scale on the left: zill sullam aqddm mustawT 
Horizontal scale on the right: zill sullam asabi c mustawT 
Vertical scale on the right: zill sullam asabi c mafkus. 

Inside these shadow squares are engraved three tables. The first table from the 
right is designated as Jadwal sd c dt tuliT buriij bi-ard ba c dT az bilad rnulk Hind (table of 
times of rising of the signs for the latitudes of some localities in India). In 8 columns 
and 23 rows, this table gives the rising times of the signs from latitudes 21° to 40°. 472 

The second table, named Jadwal fadl al-dawr 413 (table of excess of revolution), 
displays the multiples of differences, in minutes and seconds, between the 


Diya’ al-Dm’s astrolabe of 1656 at Jai Singh’s Observatory at Jaipur (Table A072-4) has a similar 
table for the latitudes of 29° to 39°; it is reproduced in Kaye 1918, p. 23; see also Table A092-2. 

On the astrolabe the name is engraved as Jadwal fadl al-daru, obviously by mistake. 
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approximately correct length of the tropical year and 365 days. 474 The number of days 
is written in standard Arabic numerals and the difference in Abjad notation. 

The third table inside the shadow squares, designated as Jadwal arbdb al- 
muthallathat laylT wa nahdrT (table of regents of the triplicities by day and by night), 
shows the signs grouped as triplicities and their planetary regents of the day and of the 
night. 475 

These tables along with the additions in Sanskrit will be discussed in E005. 


Figure A093.15 - Scales in the Lower Half of the Back 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


474 


475 


See Kaye 1918, p. 24; Sarma 2003, pp. 50-52. 

See Kaye 1918, p. 23, where the same table from Diya’ al-Dln’s astrolabe of 1656 at Jai Singh’s 
Observatory at Jaipur is reproduced. 
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The rim of the lower half contains two cotangent scales; that on the left is 
designated as zill aqdam mabsut (horizontal shadow in feet), with unequal divisions 
numbered from the vertical radius clockwise from 1 to 24, 26, 28, 30, 33, 36,42, 48, 54, 
64?, 69?, 70, ?, 90, followed by the designation. The scale on the right is named zill 
asdbb mabsut (horizontal shadow in digits), with unequal divisions numbered from the 
vertical radius counterclockwise as 1-30, thereafter 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 54, 56, 60, 63, 66, 72, 78, 84, 90, followed by the designation. 

The space between the rim containing the cotangent scales and the two shadow 
squares is filled with seven semicircular scales; each two rows are separated by a narrow 
band. 

The first scale, as counted from the outside, consists of three rows. While the third 
row is filled with the 12 names of the signs of the zodiac, the first row is divided into 
single degrees and in the second row groups of 5° are numbered, separately for each 
sign (as, 5, 10, 15, 20, 25, 30). 

The remaining scales show various kinds of subdivisions of the signs and their 
regents or functions: one-twelfth parts (duodenaries, Sanskrit: dvadasamsa ); 476 one- 
ninth parts (novenaries, Sanskrit: navamsa ); terms or limits, i.e., one-fifth parts of the 
signs and the strengths of planets which preside over these limits (the name hudiid 
misriydn is engraved in the first cell of the row); 477 planets and their domiciles in one- 
thirds of the signs (the name darjdn kawdkib is engraved in the first cell); 478 and finally 
the regents of the decans of 10° (the designation wujuh kawdkib is engraved in the first 
cell) 479 The very last semi-circular scale carries the names of 28 lunar mansions in 
Arabic followed by their serial numbers. 

Bibliography 
Fischel 2012. 

Sarma 2017. 


476 The Zarqali astrolabe made by Diya’ al-Din in 1680 which is now in Jai Singh’s Observatory 
[A091] carries a table of duodenaries; it is reproduced in Kaye 1918, p. 125. 

477 See Kaye 1918, pp. 122-123; Sarma 2003, p. 49. 

478 See Kaye 1918, p. 126. 

See Kaye 1918, p. 123; Sarma 2003, p. 50. 


479 
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A094 ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 480 


Date not available, 17th century 
Diameter ? 


PLU 



Figure A094.1 - Mater with the plate of ecliptic coordinates 
(courtesy Museum of the History of Science, Oxford) 


480 


Entry based on two photos in the archives of the Museum of the History of Science, Oxford. 
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Like the previous astrolabe, this too was reworked with Sanskrit labels, but more 
elegantly and in a scholarly manner. Even so, here also the name of the maker and the 
date of production had been erased, but it is easier to identify the maker of this astrolabe. 
The decoration on the kursT with large flowers and leaves points unambiguously to Diya’ 
al-Din. Similar floral decorations can be seen on Diya’ al-Dln’s astrolabes A072, A075, 
A077 and A092. As in A093, here also three graphs of the solar meridian altitude are 
traced on the back for the latitudes 27°, 29° and 32°, i.e., for the three Mughal Imperial 
cities of Agra, Delhi and Lahore. The graph for Delhi began to be engraved on Lahore 
astrolabe only after 1648 when Shah Jahan shifted his capital to Delhi and renamed this 
city as Shahjahanabad. Therefore, the presented astrolabe must have been produced 
after 1648. It is not known how large this astrolabe is; it must have been a fairly large 
one, of about 250 to 300 mm in diameter, in order to accommodate all the astrological 
scales on the back. A Devanagari inscription added on the back states that there were 
seven latitude plates ( aksa-patra ) and one rete ( bha-pcitra ) in this astrolabe. The two 
available photos show only of the plate of ecliptic coordinates, besides the back. 

In the present entry, the original features of the Indo-Persian astrolabe will be 
described as far as available; the reworking in Sanskrit and the labels added in 
Devanagari will be discussed in E004. These two entries must be read together. 

Lront 

The suspensory mechanism includes a cord, a ring and shackle, the last two with 
a diamond cross-section. The kursT is solid with a trifoliate finial and lobed profiles. The 
front and back of the kursT are decorated with slightly different designs of bouquets with 
large flowers and leaves. 

Originally the limb on the front and altitude scales on the back are divided in 1 ° 
and 5° and the groups of 5° are separated by dotted lines and numbered in Abjad 
numerals. In the process of reworking, the degree scale on the front is partially ground; 
the original divisions of 1° are retained, but the original divisions of 5° are replaced by 
divisions of 6° and numbered in Devanagari from 1 to 60 in accordance with the practice 
of Sanskrit astrolabes. On the back, the original altitude scales are retained, but 
Devanagari numerals are added next to the Abjad symbols. 
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Plate of Ecliptic Coordinates 

On this plate, the ecliptic itself becomes the horizon. Parallel to the ecliptic, 
latitude circles are drawn for every 2°. Longitude arcs are drawn for every 6°. The 
names of the 12 zodiac signs are engraved along the ecliptic circle; the 6° divisions are 
numbered as 6, 12, 18, 24, 30 separately for each sign. A little above the north point is 
engraved the name of the plate safihat nuzdn al-ankabut. 

Back 

On the back, the rim of the upper half contains altitude scales divided 1° and 5° 
and labelled as 5—90; 90—5. 

The trigonometric graph in the upper left is engraved with 60 horizontal and 60 
vertical parallels with every fifth line highlighted with dots. These lines are numbered 
in 5s from 5 to 60 along both the radii. 

In the solar quadrant in the upper right, declination arcs are drawn for every 6° of 
solar longitude; those for 30° are highlighted with dots. The names of the corresponding 
zodiac signs and their subdivisions, each of 6°, are marked along the two radii. Three 
curves of the midday altitude of the sun throughout the year at latitudes 21°, 29° and 
32° are drawn across this quadrant, accompanied by labels khatt nisf al-nahdr bi-ard 
27, bi-ard 29 and khatt nisf al-nahdr bi-ard 32 respectively. 

In the lower half are drawn two shadow squares, on the left for a gnomon of 12 
digits and on the right for a gnomon of 7 feet. The four scales on the left and right are 
divided accordingly and are accompanied by the following labels: 

Vertical scale on the left: .zill sullam asdbi c ma c kus 
Horizontal scale on the left: zill sullam asabi c mustawT 
Horizontal scale on the right: zill sullam aqdbm mustawT 
Vertical scale on the right: zill sullam aqdbm ma c kus 

Inside the shadow squares is a rectangular table with the heading jadwalfadl al- 
dawr (table of excess of revolution). 
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Figure A094.2 - Back of the astrolabe 
(photo courtesy Museum of the Flistory of Science, Oxford) 


The shadow squares are enclosed by 9 semi-circular scales. Starting from the 
outside, the first two rows on the rim carry the cotangent scales and their subdivisions. 
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on the left in digits and on the right in feet. The unequal divisions on the left are 
numbered 1, 2, 3,... 12,14, 16,18, 20, 22, 24, 24 (sic!), 26, 36,42,48, 54, 60, followed 
by the label zill asdbi c mabsut. The unequal divisions on the right are numbered 1, 2, 3, 
... 10, 12, 14, 16, 18, 21, 24, 30, 36, 38, followed by the label zill aqdam mabsut. 

Rows 3 and 4 are engraved with the names of the 12 signs of the zodiac and those 
of the 28 corresponding lunar mansions. 

Rows 5, 6 and 7 contain the table of the limits: in row 5 are the full names of the 
5 planetary regents of each sign, in row 6 their individual limits in Abjad, and in row 7 
their cumulative limits in common Arabic/Persian numerals. For example, the limits of 
the sign al-Hamal (Aries) are shown thus: 


Al-Hamal (Aries) 

Mushtan 

(Jupiter) 

Zuhara 

(Venus) 

c Utarid 

(Mercury) 

Mirnkh 

(Mars) 

Zuhal 

(Saturn) 

6 

6 

8 

5 

5 

6 

12 

20 

25 

30 


Finally, in the last two rows are the decans or faces and their regents. The names 
of the planetary regents are engraved in full in row 8 and the numerical division into the 
decans 10, 20, 30 are engraved decoratively in a zig-zag manner in row 9. Narrow blank 
bands are inserted between certain rows so that the engravings in these semi-circular 
rows do not look too cluttered. 

Provenance 

The two photos of this astrolabe are in the archives of the Museum of the History 
of Science, Oxford, in what is known as ‘G. R. Kaye Album’. Kaye is well known for 
his celebrated study of Jai Singh II astronomical observatories entitled The Astronomical 
Observatories of Jai Singh. 481 In this study, he also described some astrolabes which 
were collected by Jai Singh and which were preserved in Jaipur in 1918. After his death, 
his widow gifted a box of photographs to the Museum of the History of Science at 


481 


Kaye 1918. 
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Oxford. This box contains several sepia-tinted photographs of the astrolabes described 
and illustrated by Kaye in his book. Obviously these photographs were made during 
December 1915-January 1916 when Kaye was in Jaipur. Besides these photographs, 
there are also the two photographs showing front and back of the present astrolabe. 
Since this astrolabe is not mentioned by Kaye in his book, he may have acquired these 
photos after the book was completed. 

The scholarly and careful manner in which the Sanskrit inscriptions are added 
suggests that the reworking may have been done at Jai Singh’s court at Jaipur in the first 
quarter of the eighteenth century. The astrolabe is not with Jai Singh’s observatory at 
Jaipur any more. Its present location is unknown. 
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A095 ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Not dated, 17th century 
Diameter 174 mm 

Oxford, Museum of the History of Science (#33411) 


Figure A095.1 - Front of the astrolabe (photo by S. R. Sarma) 

This astrolabe is not signed, nor dated. It bears on the back sigmoid curves of the 
midday altitude of the sun for as many as nine different latitudes. Such preponderance 
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of these curves can be seen in Diya’ al-Dln’s astrolabe of 1651 at the Salar Jung 
Museum, Hyderabad, which is engraved with curves for 8 different latitudes (A067). In 
the present astrolabe, the geographical gazetteer is arranged according to climates. After 
mentioning three places that are situated beyond the seventh climate, the gazetteer 
continues with the names and coordinates of 22 more places belonging mainly to India. 
Such additions are to the found in some gazetteers of Diya’ al-Dln’s astrolabes, in 
particular the astrolabe made in 1663, now at Patna (A082). Therefore, this astrolabe 
may be attributed to Diya’ al-Din Muhammad. 

It has some unusual projections on three plate faces: projection for latitude 90°, 
triple projection for latitudes 0°, 48° and 90°, and a double projection for latitudes 24° 
and 30° showing the 12 astrological houses pertaining to both these latitudes. 

Components 

Body with crown (d. 174, h. 198, t. 11), ring and shackle, rete (d. 158) for 44 stars, 
7 plates, alidade (length 166) with a sighting tube, pin and horse. All parts are in good 
condition. The rete and the plates (except no. 7) feel and sound as if they are made of a 
lighter metal. They are brighter in colour and the engraving on these appears as if written 
with black ink. Compared to these, the mater is quite heavy; thicker in the middle and 
tapering towards the edges. 

Front 

The ring is large with a diamond cross-section; the shackle is trifoliate with a 
diamond cross-section. The kursT is solid and low; it is lobed and terminates in a 
trifoliate finial. The limb is calibrated for 1° and 6° and labelled clockwise from 6 to 
90, separately in each quadrant. 
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Figure A095.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The peripheral Capricorn ring and the ecliptic ring are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
A part of the solstitial bar is also shown, joined with several star pointers. The tracery 
joining the star pointers is not particularly impressive. The ecliptic ring is divided into 
the 12 signs of the zodiac and labelled with their names, each sign is divided in groups 
of 6° and numbered from 6 to 30; the edge of the ring is marked with divisions of 2° 
and 1°. There are 44 named star pointers. 
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Table A095-1 Stars on the Rete 



Star Names 

Identification 

1 

Dhanab al-Qaytus 
J[anubT] 

(3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr al-Qaytus 

k Ceti 

5 

Kaff al-Jadhmd ’ 

a Ceti 

6 

Mirfaq 

a Persei 

7 

Masdfat al-Nahr 

Y Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawzd’ Yusrd 

(3 Orionis 

11 

Yad al-Jawzd’ Yusrd 

Y Orionis 

12 

Yad al-Jawzd’ Yumnd 

a Orionis 

13 

Rijl al-Jawzd’ Yumnd 

k Orionis 

14 

Slidra Yamdni 

a Canis Majoris 

15 

Shdrd ShdmT 

a Canis Minoris 

16 

Tarfat al-Safina 

p Puppis 

17 

Mankhar al-Shujdb 

o Hydrae 

18 

Fard al-Shujdb 

a Hydrae 

19 

Qalb al-Asad 

a Leonis 

20 

Qa c idat al-Bdtiya 

a Crateris 

21 

c Andq 

t, Ursae Majoris 

22 

Jandh al-Ghurdb 

Y Corvi 

23 

Simdk A c zal 

a Virginis 
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Star Names 

Identification 

24 

Simak Ramih 

a Bootis 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rukbat al-Hawwa 

t, Ophiuchi 

29 

Ras al-Jdthi 

a Herculis 

30 

Ras al-Hawwa 

a Ophiuchi 

31 

Ras al-Tinnm 

Y Draconis 

32 

Nasr Waqi c 

a Lyrae 

33 

Qarn al-Jadial-Thdm 

a Capricorni 

34 

Minqar al-Dajajah 

(3 Cygni 

35 

Nasr Ta’ir 

a Aquilae 

36 

Dhanab al-Dalfin ! 

8 Delphini 

37 

Fam al-Faras 

8 Pegasi 

38 

Dhanab al-Dajajah 

a Cygni 

39 

Dhanab al-Jadi 

6 Capricorni 

40 

Sdq Sdkib al-Md JjanubT] 

6 Aquarii 

41 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 

42 

Jandh al-Faras 

y Pegasi 

43 

Surrat al-Faras 

6 Pegasi 

44 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 


There are seven plates with the following specifications. 
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Table A095-2 Plates 




Longest day 

la 

18° 

13 hours ! 

lb 

21° 

13 hours ! 

2a 

24° 

13 hours ! 

2b 

27° 

13 hours ! 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14 hours ! 

4b 

36° 

14 hours ! 

5a 

26° 

13 hours ! 

5b 

0°+ 48°+ 72° 


6a 

o 

O 

On 


6b 

24° + 30° 


7a 

Plate of ecliptic 
coordinates 


7b 

Plate of horizons 



Plates 3, 4, 7 have two notches each at the north and south points. In 3 and 4 the 
notch at the south point is unnecessary. The plate of horizons engraved on plate 7 ought 
to have four notches at the four points of the compass to be fully functional. Strangely 
the maximum duration of daylight is given inaccurately on plates 1, 2, 4 and 5. 

On plates 1 to 5a, altitude circles are drawn for each 1° and every fifth is 
highlighted with dots. Azimuth arcs are drawn below the horizon for each 6°; those for 
30° are dotted and extended above the horizon. Lines for seasonal hours and equal hours 
are drawn from the western horizon. Both sets are numbered clockwise from the western 
horizon in Abjad. On plate 3 serving the latitudes of 29° (Delhi) and 32° (Lahore), there 
are additional lines for equal ghatTs drawn from the western horizon and numbered from 
there in standard Arabic/Persian numerals from 1 to 34 or 35. 
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Plate 7 carries the plate of ecliptic coordinates on the obverse with the label scifihat 
miz.cin al-ankabut and the plate of horizons of the reverse with the label safiha afdqi. 
Plates 5b, 6a and 6b carry unusual projections which are not met with elsewhere. 



Figure A095.3 - Plate 5b with triple projection for latitudes 0°, 48° and 72° (photo by S. R. Sarma) 


Plate 5b contains a combined projection for three latitudes. The lower quadrant 
on the left is calibrated for the latitude of 0° with altitude circles for every 6°. There is 
a label Id c ard lahu (there is not latitude). The upper quadrant on the left carries 
projections for 48° with altitude circles for every 2°. There is a label al- c ard 48 (latitude 
48) and sd c at 16 (maximum duration of daylight 16 hours). The upper and lower 
quadrants on the right are engraved with projections for latitude 72° with altitude circles 
for every 2°. In the upper right quadrant there are also lines for seasonal and equal 
hours. In both quadrants there are labels declaring the latitude to be 12°. 
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Figure A095.4 - Plate 6a for latitude 90° (photo by S. R. Sarma) 


Plate 6a is calibrated for latitude 90°. Here the horizon coincides with the equator; 
the altitude circles merge with the declination circles and the azimuth circles with the 
hour lines. Therefore the altitude circles are drawn concentric around the centre; these 
are drawn at intervals of 2° with every fifth highlighted with dots. The azimuth arcs are 
radial lines from the centre; these are drawn for every 6°. 

There is a label stating c ard tis c un (latitude ninety). 
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Figure A095.5 - Plate 6b for latitudes 24° and 30° (photo by S. R. Sarma) 


Plate 6b carries double projections for latitudes 24° and 30° and shows the 12 
astrological houses at both these latitudes. Each house is divided into 10°. These 
divisions are numbered, separately for each latitude, along the circle of equator as 
10—90; 90—10; 10—90; 90—10. Around the centre in the upper half there is a label 
which reads safihat matarah shifcf bi-ard 24 (plate for finding the astrological rays at 
latitude 24) and in the lower half safihat matarah shu c d c bi-ard 30 (plate for finding the 
astrological rays at latitude 30). 

Geographical Gazetteer 

On the inner surface of the mater, a geographical gazetteer is engraved in four 
concentric circles with the names, longitudes and latitudes of 119 localities, arranged in 
the order of climates. However, after mentioning three places which lie beyond the 
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seventh climate, the gazetteer adds 22 more names of places belonging mainly to India. 
Such additions are to be found in several gazetteers of Diya’ al-Din. 



Figure A095.6 - Geographical Gazetteer (photo by S. R. Sarma) 


In the Lahore astrolabes, great care is taken to engrave the gazetteers in different 
artistic patterns. Such care is not seen in this astrolabe. The circles separating the rows 
and the lines separating the columns are not engraved to the same depth as the entries 
themselves, with the result that the data looks much cluttered, as in Diya’s astrolabe of 
1650 (A064) in the Brooklyn Museum. These two gazetteers may have been engraved 
by some assistants of Diya’ al-Din and not by himself. 
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Table A095-3 Geographical Gazetteer 

Place Names L cp 

First Circle 

[-1] az khatt istiwa tci iqlim awwal (from the line of equator up to the 
first climate) 


1 

Sahil Bahr 
Awqiyanus 

6;0 

0;0 

2 

Jazlra Qanbula 

21;0 

3;0 

3 

Jamkut 

187;0 

5;0 

4 

Thala 

189;0 

5;0 

5 

Kuhku 

54;10 

10;10 

6 

c Adan 

76;0 

11;0 

[I] iqh 

im awwal (first climate) 


7 

Jabal 

75;0 

13;30 

8 

Damar 

77; 15 

13;30 

9 

Bajja Barbar 

10;0 

14;0 

10 

DabTl 

74;20 

14; 10 

11 

San c a’ Dar al-Mulk 
Yaman 

77;30 

14;30 

12 

Sawmnat 

107;0 

17;0 

13 

Mandu 

107:13 

22; 13 

14 

Bljapur 

105;30 

17;20 

15 

Burhanpur 

113;0 

20;30 

16 

Dawlatabad 

111 ;0 

20;30 

[II] iqlim duyam (second climate) 


17 

Jadda 

76;0 

21;0 

18 

Ta c if 

77;30 

21;20 
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Place Names 

L 

tp 

19 

Makka Mu c azzama 

77; 10 

21 ;40 

20 

Khanbayat 

109;20 

22; 20 

21 

Madlnah 

75;20 

25;0 

22 

Ajmlr 

111.5 

26;0 

23 

Qannawj 

115;50 

26;35 

24 

Jawnpur 

119;6 

26;36 

25 

Akbarabad 

114;0 

26;43 

26 

Kara [wa] 

Manikpur 

118;10 

26;49 

27 

Awadh 

118;6 

27; 22 

28 

Kawaliyar 

119;0 

26;29 

[III] it 

jlTm sTwum (third climate) 


29 

Kul [wa] Jalall 

114;19 

28;6 

30 

Flruzabad 

106;30 

28;7 

31 

Sultankut 

115;0 

28;30 

32 

Shahjahanabad 

113;35 

28;39 

33 

Panlpat 

113; 20 

28;30 

34 

HansI 

112;25 

29;45 

35 

Multan 

107;35 

29; 40 

36 

Iskandariya 

61;54 

30; 18 

37 

Misr 

68;20 

30;20 

38 

Sunam 

112;25 

31 ;30 

39 

Kufa 

79;30 

31;30 

40 

Bayt al-Maqdis 

66;30 

31;50 

41 

Lahur 

109;20 

31 ;50 
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Place Names 

L 


42 

Yazd 

89;0 

32;0 

43 

Isfahan 

87;40 

32;0 

44 

Qandahar 

87;40 

33;0 

45 

Siyalkut 

89;20 

33;0 

46 

Baghdad 

82;0 ! 

33;35 

47 

Dimashq 

70;0 

33;0 


Second Circle 



[IV] iqlTm chaharum (fourth climate) 


48 

Tarabulus 

69;40 

34;0 

49 

c Ana 

76;0 

34;0 

50 

Kashan 

86;0 

34;0 

51 

Mawsil 

77;0 

34;30 

52 

Harat 

94;30 

34;30 

53 

Kabul 

104;40 

34;30 

54 

Qumm 

85;40 

34;45 

55 

Rayy 

86;20 

35;20 

56 

Sawa 

85;0 

35;0 

57 

Kashmir 

108;0 

35;0 

58 

Mashhad Maqdis 

92;30 

36;0 

59 

Balkh 

101 ;0 

36;0 

60 

Qazwln 

85;0 

35;55 

61 

Badakhshan 

84;24 

37; 10 

62 

Taliqan 

81;45 

36; 10 

63 

Sabzawar 

91;30 

34;5 
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Place Names 

L 

T 

64 Halab 

72; 10 

35;50 

66 Tun 

92;30 

37;30 

67 Sarakhsh 

94;30 

37;30 

68 Marw 

97;0 

37;40 

69 Tabriz 

82;0 

38;0 

70 Ardabll 

80;0 

38;0 

71 Nakhjawan 

81; 15 

38;40 

72 Bistam 

89;30 

36;0 

i 

[V] iqlTm panjum (fifth climate) 


73 Samarqand 

99;36 

39;37 

74 Bukhara 

97;30 

39;50 

75 Tubbat 

110;0 

40;0 

76 Barda c 

83;0 

40;30 

77 SamakhI 

84;30 

40;50 

78 Qunyia 

66;30 

41;0 

Third Circle 



i 

tatimma iqlim panjum (continuation of fifth climate) 

79 Khujand 

85;35 

41 ;55 

80 Khutan 

107;0 

42;0 

81 Kashan 

101;35 

42;0 

82 Farghana 

102;0 

42; 20 

[VI] iqlim shashum (sixth climate) 


83 Kashghar 

106;30 

44;0 

84 Bandqlya 

92;0 

44;0 
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Place Names 

L 

<P 

85 

Shaikh 

85;30 

44;0 

86 

Tarana ? 

99;50 

44;31 

87 

Pish Baligh 

111 ;0 

44;50 

88 

Qaraqurum 

115;0 

46;0 

89 

Khan Baligh 

81 ;34! 

46;0 

90 

Harqala 

67;20 

46;30 

[VII] i 

iqlim haftum (seventh climate) 


91 

Araq 

105;0 

48;0 

92 

Bulghar 

95;0 

49;30 

93 

Aqjakirman 

92;0 

50;0 

94 

Qirqir 

65;10 

50;0 

[VII+; 

] khariz (beyond [the seventh climate]) 


95 

Jaza’ir Rudjard 

68;50 

60;0 

96 

Kirman Marl 

65;45 

50;45 

97 

Sudaq 

66;0 

51;0 

iqllm i 

ba c ah (?) 482 



98 

Munklr 

121 ;45 

26;40 

99 

Ilahabad 

115;34 

26;50 

100 

Surat 

108;50 

20;15 

101 

Kurakhpur 

119:15 

27; 20 


Fourth Circle 




482 


I do not understand the superscript. The 22 places that follow are mainly from India and should 
have been included in the respective climates. The gazetteer in Diya’s astrolabe of 1663 (A082) 
also has an addenda of 15 places, many of which are included here. 
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Place Names 

L 


102 

Sarandlb 

104;0 

10;0 

103 

Banaras 

117; 20 

26;52 

104 

Dhaka Bankala 

130;0 

27;0 

105 

Sonar Kanv 

131 ;0 

26;0 

106 

Bharuj 

111 ;0 

21;20 

107 

Sirhind 

111 ;33 

30;30 

108 

Patna 

120;45 

26; 40 

109 

Rahtas 

119;45 

26;30 

110 

Janad 

75;30 

14;30 

111 

Zaytun 

114;0 

17; 15 

112 

Hurmuz 

92;0 

25;0 

113 

Lakhnawtl 

114;33 

26;30 

114 

Kupamau 

116;33 

26;45 

115 

Bada’un 

119;39 

27; 34 

116 

Kulkanda 

114; 19 

18;0 

117 

Bakar 483 

105;0 

24;40 

118 

Baran 

114; 

28;43 

119 

Khaybar 

75;20 

25; 20 


483 


This and the next two places are engraved inside the fourth circle. 
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Figure A095.7 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

On the back, the degree scale on the rim is much wider than the scale on the limb 
in the front. The upper half of this scale, meant for measuring the latitude, is divided in 
1°, 2° and 6° and labelled as 6—90; 90—6. 
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In the upper left quadrant is a sexagesimal sine-cosine graph with very finely 
drawn 60 horizontal parallels and 60 vertical parallels, where each sixth line is 
highlighted with dots. There are also engraved semi-circles on both the radii to 
determining the versed sines, 3 quarter circles around the centre at 24 units (the arc of 
the obliquity of the ecliptic), 12 units (?) and 8 units (?). There is a radial line joining 
the centre to 45° on the arc and another line joining the inner terminals of the arc. 

In the upper right quadrant are drawn declination arcs for each 10° of solar 
longitude; those representing 30° and thus forming the boundaries between two 
successive signs are dotted. The names of the corresponding signs are engraved along 
the two radii; and their subdivisions are numbered in lines parallel to the names of the 
signs. On this quadrant are drawn dotted arcs of unequal hours, which are numbered 
from 1 to 6 in anti-clockwise direction and 7 to 12 in the reverse direction. There are 
also drawn 6 sigmoid curves to show the midday altitude of the sun throughout the year 
at 6 different latitudes, viz. 21° (Mecca), 24° (Tropic of Cancer), 27° (Agra), 29° 
(Delhi), 32° (Lahore), 36°(middle of the fourth climate, i.e., the middle of the inhabited 
world). These show the relation between the sun’s right ascension and the meridian 
altitude. Only the lowermost curve is accompanied by a full label which reads khatt nisf 
al-nahar bi- ard 36. For other curves just the latitude is mentioned ‘arc! 21, c ard 24 and 
so on. 

In the lower half are drawn the shadow squares, on the left a gnomon of 12 digits 
as well as of 60 divisions, on the right for a gnomon of 7 feet. The vertical and horizontal 
scales on the left are divided into 12 units and numbered from 1 to 12. Each unit is 
further subdivided into 5 divisions. The vertical scale carries the label zill sittaym asdbi c 
ma'kus (reverse shadows of sexagesimal divisions and [twelve] digits) and the 
horizontal scale zill sittciym asdbi c mustawT (direct shadows of sexagesimal divisions 
and [twelve] digits). The vertical and horizontal scales on the right are each divided into 
7 units each and are numbered from 1 to 7. Here the vertical scale is accompanied by 
the label zill aqdam mcfkus (reverse shadows in feet) and the horizontal scale zill aqdam 
mustawT (direct shadows in feet). 

These shadow squares enclose two rectangular tables. The upper one carries the 
heading jadwal arbdb muthallathdt nahdrT wa laylT (table of the regents of the triplicities, 
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diurnal and nocturnal) and consists of four sub-tables related to the four elements: nan 
(fiery), tardbi (earthy), hawd’T (airy) and met hi (watery). 

Below this there is a table giving the multiples of difference between the correct 
length of the year and 365 days. This is table is called fadl al-dawr (excess of 
revolution). The heading appears to be engraved on the right, but it cannot be read 
clearly. The multiples given are for each number from 1 to 9 and then for tens from 10 
to 90. 

The rim of the lower half is engraved with cotangent scales in the outer semi¬ 
circular row and their subdivisions in the i nn er row. 

Next two rows are engraved with names of the 12 signs of the zodiac and the 
names of the 28 corresponding lunar mansions respectively. These are followed by two 
rows containing the table of the limits of the signs ( al-hudud ) while the last two rows 
carry the table of faces ( al-wujuh ). 

Alidade 

The alidade has ornate ends and an ornate centre-piece. It carries in the upper 
register on the right hand side a sexagesimal scale to match with the divisions in the 
upper left quadrant. In the lower register on the same side is a scale of unequal hours to 
be used when the alidade is employed as a sundial with the sighting plate on the right as 
the gnomon. The left hand side of the alidade is marked with a zodiac scale and the serial 
numbers of the signs to match the divisions in the upper right quadrant. 
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Not dated, 17th century 

Diameter 140 mm 

Chicago, Adler Planetarium (#N 68) 

CCA 2604 



Figure A096.1 - Front of the Astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


484 


Entry based on Pingree 2009, No. 33, pp. 154-159; the star list has been rearranged according to 
increasing right ascension. 
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This elegantly made astrolabe is not signed nor dated. Pingree assigns it to 18th 
century, without mentioning any reason. But on the basis of the large number of sigmoid 
curves for the midday altitude of the sun engraved on its back, it can safely be attributed 
to Diya’ al-Din of the seventeenth century. The geographical gazetteer of this astrolabe 
is arranged according to climates in the same manner as some of the astrolabes by Diya’ 
al-Din. All the latitude plates carry lines for ghcitis, in addition to the usual lines of 
seasonal hours and equal hours. The maximum duration of the daylight is mentioned 
both in hours and in ghcitis. 

Components 

Body with kursT (d. 140, h. 185, t. 7.5), shackle and ring, rete for 41 stars, 7 plates, 
alidade with sighting tube, 2 washers, pin and horse. 

Front 

The ring is plain; the shackle is trifoliate. The kursT elegantly reticulated with a 
large flower in the middle and two tulips with flared petals on either side, with their 
tendrils overlapping each other. The profiles are made up of ogees at the base and top 
with two lobes in between, a trifoliate finial at the top. The limb is graduated for 0.30°, 
1 ° and 5° and labelled in 5s from 5 to 360. 
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Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Rete 

The peripheral Capricorn ring and the broad ecliptic ring are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
The ecliptic ring is divided into the 12 signs of zodiac and labelled with their names. 
Each sign is divided into groups of 6° and numbered from 6 to 30. The edge of the 
ecliptic ring is divided in 3° and 1°. The star pointers are joined by nearly symmetrical 
floral tracery. 

Table A096-^ Stars on the Rete 

Star Names Identification 


1 


Dhanab a-Qaytus 


|3 Ceti 
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Star Names 

Identification 

2 

Bain al-Hut 

(3 Andromedae 

3 

Rijl Musalsala 

y Andromedae 

4 

Fam Qaytus 

Y Ceti 

5 

Sadr al- Qaytus 

k Ceti 

6 

Rds al-Ghul 

(3 Persei 

7 

Kaff al-Jadhma ’ 

a Ceti 

8 

TallMasdfat al-Nahr 

Y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl Jawzd’ Yusrd 

(3 Orionis 

12 

Yad al-Jawzd’ al-Yusrd 

Y Orionis 

13 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

14 

Rijl Jawzd’ Yumnd 

k Orionis 

15 

Shi c ra Yamani 

a Canis Majoris 

16 

Shfrd Shdml 

a Canis Minoris 

17 

Fard al-Shujd c 

a Hydrae 

18 

Zahr Dubb al-Akbar 

a Ursae Majoris 

19 

Qb c idat al-Batiya 

a Crateris 

20 

c Andk 

t, Ursae Majoris 

21 

Jandh al-Ghurab 

Y Corvi 

22 

A c zal 

a Virginis 

23 

Simdk Ramih 

a Bootis 

24 

Fakkah 

a Coronae Borealis 

25 

c Unuq al-Havvah 

a Serpentis 
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Star Names 

Identification 

26 

Minkhdr (?) Muqaddim 

p Serpentis ? 

27 

Al-JathT 

a Herculis 

28 

Rds al-Hawwd 

a Ophiuchi 

29 

c Ayn al-Tinnm 

a Draconis 

30 

Rukbat al-Hawwd Yusrd 

t, Ophiuchi 

31 

Nasr WdqT 

a Lyrae 

32 

Minqar Dajdjah 

(3 Cygni 

33 

Nasr Fair 

a Aquilae 

34 

Dhanab DulphTn 

8 Delphini 

35 

Fam Far as 

s Pegasi 

36 

Dhanab al-JadT 

6 Capricorni 

37 

Sdq Sdkib al-Md’ 

6 Aquarii 

38 

Dhanab al-Qaytus 

i Ceti 

39 

Mankib Far as 

(3 Pegasi 

40 

Surrat Faras 

6 Pegasi 

41 

Kaff al-KhadTb 

(3 Cassiopeiae 


Plates 

There are seven plates. The first five carry altitude circles for every 1° with each 
third highlighted with dots. These are numbered in 3s and 6s on both sides. On these 
plates, azimuth arcs are drawn for every 10° below the horizon and numbered. Lines 
for seasonal hours are drawn and numbered from the western horizons. Dotted lines for 
equal hours and equal ghatTs are also drawn, but there is variation. On plates lb, 3b, 4a, 
4b, 5a, 5b these are drawn from the western horizon and the ghatTs are numbered from 
1 to 30 from the western horizon along the equator. On the remaining plates, viz., la, 
2a, 2b, 3a, the dotted lines for equal hours and equal ghatTs are drawn both from the 
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western and eastern horizons. Accordingly the ghatis are numbered 1 to 15 from the 
western horizon up to the meridian and again from 1 to 15 from the western horizon up 
to the meridian. Moreover, on all plate faces are engraved the numerical value of the 
latitudes, and the maximum duration of daylight both in hours and ghatis (engraved as 
karha). In two cases, the ghatT values are not correctly calculated. 

Table A096-2 Plates 

cp Maximum Duration of Daylight 

in hours in ghatis ghatis correct value 


la 

19° 

13; 11 

32;58 

32;57,30 

2a 

21° 

13;21 

33;22 

33;22,30 

3a 

23;30° 

13;24 

33;30 

33;30 

2b 

25° 

13;25 

33;34 

33;32,30 

4a 

27° 

13;46 

34;25 

34;25 

5a 

30° 

13;58 

34;55 

34;55 

4b 

32° 

14;8 

35;8 

35;20 

5b 

35° 

14;21 

35;52,30 

35;52,30 

3b 

38° 

14;50 

37; 11 

37;05 

lb 

40° 

14;54 

37; 15 

37; 15 

6a 

Plate of ecliptic coordinates 



6b 

Plate of horizons 



7a 

0°+44° 




7b 

12°+72° 





l 


Plate 6 is engraved on one side with the plate of ecliptic coordinates with the label 
safihat mizan al-ankabut and on the reverse side with the plate of horizons with the 
label safiha cifaqi. 
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Plate 7a carries projections for 0° in the upper half with altitude circles for every 
2°. Under the straight horizon, there are labels in the east as well as in the west stating 
la c ard lah (there is no latitude). In the two lower quadrants, there are separate 
projections for latitude 44° with the labels al-ard. 44. The significance of this latitude 
eludes us. Plate 7b is engraved with the projections for latitude 72° in the two quadrants 
on the right; there are labels al-ard 72 both quadrants. In the two quadrants on the left 
there are separate projections for latitude 12° with labels to this effect. Again the 
significance of this latitude eludes us. 



Figure A096.3 Geographical gazetteer 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Geographical Gazetteer 

The geographical gazetteer provides the names, longitudes and latitudes of 109 
places in three circles. The places are arranged according to climates. However, care is 
not taken arrange the places by increasing latitude within each climate, in particular, in 
the second climate between nos. 24 and 38. The enumeration begins in the inner circle. 


Table A096-3 Geographical Gazetteer 



Place Names 
al-bilad 

L 

al-tiil 

T 

al-ard 

Identification / 
Modern name 


Inner Circle 




1 

[-1] az khatt istiwd (from the line of equator) 



1 

Qanbala Jazlra 

21 ;0 

3;5 

Madagascar 

2 

Jamkut 

177;0 

5;0 

Y amakoti 

3 

Shala 

180;0 

5;0 

(in China) 

4 

Ghana 

39;0 

10;0 

Ghana 

5 

c Adan 

76;0 

11 ;0 

Aden, Yemen 

6 

Sarandlb 

130;0 

10;0 

Sri Lanka 

[I] al-iqli 

m awwal (the first climate) 



7 

Bajja az Barbar 

65;0 

14;0 

(in Somalia) 

8 

San c a’ 

77;0 

14;30 

Sana’a, Yemen 

9 

Jubla 

75;0 

13;30 

Jubil 

10 

Janad 

75;30 

14;30 

(in Yemen) 

11 

Sawmnat 

107;0 

22;0 

Somnath, India 

12 

Mu c jam 

74; 15 

17;15 


13 

Jurash 

77;50 

17;15 

Jurash, Saudi Arabia 

14 

Zaytun 

154;0 

17;15 

Hangzhou, China 

15 

Bljapur 

105;30 

17;20 

Bijapur, India 

16 

Suhar 

84; 15 

19;20 

Sohar, Oman 
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Place Names 
al-bilad 

L 

al-tiil 

<P 

al-ard 

Identification / 

Modern name 

17 

Ta c if 

77;30 

21;20 

Taif, Saudi Arabia 

[II] al-iql 

im al-tham (the second climate) 


18 

Makka 

77:10 

21;40 

Mecca, Saudi Arabia 


Mu c azzam 




19 

Madlnat 

75;20 

25;0 

Medina, Saudi Arabia 


Tayyiba 




20 

Jidda 

76;0 

21 ;0 

Jeddah, Saudi Arabia 

21 

Khaybar 

75;20 

24; 20 

Khaybar, Saudi Arabia 

22 

Mahura 

116;0 

24;40 

Mathura, India 

23 

Nahlawara 

108;20 

28;30 

Patan, India 


Middle Circle 



tatimma i 

qlim al-tham (continuation of the second climate) 

24 

Akbarabad 

115;0 

26;46 

i 

Agra, India 

25 

Banaras 

117; 20 

26;15 

Varanasi, India 

26 

Kawaliyar 

114;0 

26;29 

Gwalior, India 

27 

Qannawj 

114;50 

26;35 

Kannauj, India 

28 

Kara 

118; 10 

26;49 

Kara, India 

29 

Jawnbur 

119;6 

26;36 

Jaunpur, India 

30 

Lakhnaw 

114;53 

26;30 

Lucknow, India 

31 

Badawan 

114;59 

27;32 

Badaun, India 

32 

Awadh 

118;6 

27; 22 

Ayodhya, India 

33 

AjmTr 

111; 15 

26;0 

Ajmer, India 

34 

Kupamaw 

116;33 

26;45 

Gopamau, India 

35 

Burhanbur 

113;0 

20;30 

Burhanpur, India 

36 

Dawlatabad 

111 ;0 

20;30 

Daulatabad, India 
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Place Names 
al-bilad 

L 

al-tiil 

al-ard 

Identification / 

Modern name 

37 

Ahmadabad 

108;40 

23; 15 

Ahmedabad, India 

38 

Kanbayat 

109;20 

22;20 

Cambay, India 

[III] al-iq 

dim al-thdlith (the third climate) 



39 

Qayrawan 

41 ;0 

31;40 

Kairouan, Tunisia 

40 

Mahdiyya 

42;0 

32;31 

Mahdia, Tunisia 

41 

Bayt al-Maqdis 

66;30 

31;50 

Jerusalem, Israel 

42 

Dimashq 

70;0 

33; 15 

Damascus, Syria 

43 

Baghdad 

82;0 

33;25 

Baghdad, Iraq 

44 

Kufa 

79;30 

31;30 

Kufa, Iraq 

45 

Misr 

63;0 

30;20 

Cairo, Eqypt 

46 

Basra 

84;0 

30;0 

Basra,Iraq 

47 

Yazd 

89;0 

32;0 

Yazd, Iran 

48 

Mada’in 

80;20 

33; 15 

Cte siphon, Iraq 

49 

Isfahan 

87;40 

32;25 

Esfahan, Iran 

50 

Shiraz 

88;0 

29;30 

Shiraz, Iran 

51 

Flruzabad 

87;30 

28;10 

Firuzabad, Iran 

52 

Kirman 

91;30 

30;5 

Kerman, Iran 

53 

Hurmuz 

92;0 

25 ;0 

Hormoz, Iran 

54 

Siyalkut 

109;0 

33;0 

Sialkot, Pakistan 

55 

Lahur 

109;20 

3 1 ;50 

Lahore, Pakistan 

56 

Thanlsar 

112;33 

30;10 

Thane sar, India 

57 

Surinam 

112;25 

30;30 

Sunam, India 

58 

Banlpathah 

113;20 

28;52 

Panipat, India 

59 

Hansi 

112;25 

29;45 

Hansi, India 
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Place Names 

L 

<P 

Identification / 


al-bilad 

al-tul 

al-ard 

Modern name 

60 

Dihll 

113;35 

28;39 

Delhi, India 

61 

Kul [wa] Jalall 

114; 19 

28;4 

Aligarh and Jalall, 

India 

62 

Kulkanda 

114;9 

28;4 

Golconda = 

Hyderabad, India 


Outer Circle 




i 

[IV] al-iqlTm al-rdbi c (the fourth climate) 



63 

Karaj 

84;45 

34;0 

Karaj, Iran 

64 

Tun 

92;30 

34;30 

Ferdows, Iran 

65 

Harat 

94;20 

34;30 

Herat, Afghanistan 

66 

Kabul 

104;0 

34;30 

Kabul, Afghanistan 

67 

Qumm 

85;40 

34;45 

Qom, Iran 

68 

Rayy 

86;20 

35;0 

Shahr Rey, Iran 

69 

Sawa 

85;0 

36; 15 

Saveh, Iran 

70 

Kashmir 

108;0 

35;0 

Srinagar, India 

71 

Hamadan 

83;0 

36;10 

Hamadan, Iran 

72 

Halab 

72;10 

35;50 

Aleppo, Syria 

73 

Mashhad 

92;30 

36;0 

Mashhad, Iran 

74 

Iskandariyya 

61 ;54 

30;58 

Alexandria, Eqypt 

75 

Balkh 

101 ;0 

36;51 

Balkh, Afghanistan 

76 

Nlshabur 

92;30 

36;21 

Neyshabur, Iran 

77 

Astarabad 

89;35 

36;50 

Gorgan, Iran 

78 

Qazwln 

85;0 

36;55 

Qazvin, Iran 

79 

Badakhshan 

104; 24 

36;10 

Faizabad, Afghanistan 

80 

Maragha 

82;0 

37; 20 

Maragheh, Iran 
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Place Names 

L 

<P 

Identification / 


al-bilad 

al-tiil 

al-ard 

Modern name 

81 

Marw 

97;0 

37;40 

Mary, Turkmenistan 

82 

Tabriz 

82;0 

38;0 

Tabriz, Iran 

83 

Nakhjawan 

81; 15 

38;40 

Nakichevan, 

Azerbaijan 

i 

[V] al-iqlim al-khamis (the fifth climate) 



84 

Samarqand 

99; 16 

39;37 

Samarqand, Uzbekistan 

85 

Baykand 

97;30 

39;45 

Baykand 

86 

Bukhara 

97;30 

39;50 

Bukhara, Uzbekistan 

87 

Tubbat 

110;0 

40;0 

Tibet (Lhasa) 

88 

Barda c a 

83;0 

40;30 

Bar da 

89 

ShamakhI 

84;30 

40;50 

Shemakha, Azerbaijan 

90 

Qunya 

66;30 

41 ;0 

Konya, Turkey 

91 

Khujand 

105;35 

41 ;55 

Leninabad, Uzbekistan 

92 

Hajaj 

84;0 

42;0 


93 

Khutan 

107;0 

42;0 

Khotan 

94 

Farghana 

102;0 

42;20 

Fargana, Uzbekistan 

95 

Ilaq 

99; 10 

43;20 

Angren, Uzbekistan ? 

i 

[VI] al-iqlTm al-scidis (the sixth climate) 



96 

Kashghar 

106;30 

44;0 

Kashghar, China 

97 

Bindiqiyya 

42;0 

44;0 

Venice, Italy 

98 

Taraz 

99;50 

44; 31 

Dzhambul, Kazakhstan 

99 

Blsh Baligh 

111 ;0 

45;50 

Pochangtse 

100 

Khan Baligh 

124;0 

46;0 

Beijing, China 

101 

Haraqla 

67;20 

46;30 

Eregli, Turkey 
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Place Names 

L 

<P 

Identification / 


al-bilad 

al-tul 

al-ard 

Modern name 

[VII] al-iqlim al-sabi c (the seventh climate) 



102 

Araq 

105;0 

48;0 


103 

Akla 

108;0 

49;0 


104 

Bulghar 

90;0 

49;30 

Bulgars 

105 

Aqjah 

62;0 

50;0 

Belgorod Dnestrovsky 

106 

Qirqir 

65;30 

50;0 


[VII+] kh 

drij iqlTm sabi c (beyond the seventh climate) 


107 

Marl 

65;45 

50;40 


108 

Rudjard Jaza’ir 

62;0 

Hebrides 


109 

Sudaq 

66;0 

51;0 

Sudak 


Back 

On the back the rim of the upper half carries the altitude scales which are divided 
in 0;30°, 1° and 5° and labelled in 5 s as 5—90; 90—5. The upper left quadrant is 
engraved with 60 horizontal and 60 vertical parallels, forming the sines and cosines for 
each one part of the Radius. Here each fifth line is emphasized with dots. In the upper 
right quadrant, declinations arcs are drawn for each 5° of solar longitude. The names of 
the corresponding zodiac signs are engraved along the two radii, together with the 
numerical value of the subdivisions of the signs as 6, 12, 18, 24 and 30. In this quadrant 
there are also curves for the midday altitude of the sun throughout the year at nine 
different latitudes. This is the highest number of curves to be found in the Lahore 
astrolabes. Their latitude values are engraved along the arc of the quadrant as 19°, 27°, 
32°, 36°, 40°, 44°, 49°, 56° and 60°. Below the curves is the label khutut nisf al-nahdr 
bi-urud mawdiTah (lines of midday at local latitudes). 

In the lower half there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7. The related scales, which are divided and numbered accordingly, 
are accompanied by the usual labels. 


1088 


Diya’ al-Dm Muhammad 



Figure A096.4. - Back of the astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Inside the shadow squares there are two tables; on the left is the table of excess of 
revolution (fadl cil-dawr) for 1, 2, 3 ... 9 and 10, 20, 30 ... 90 years. Here the engraver 
made a mistake and engraved 11, 12, 13, 14, 15, 16, 17and 18 in the place of 10, 20, 30, 
40, 50, 60, 70 and 80. On the right is the table of the planetary lords of the triplicities 
arranged according to the four elements. 

The rim of the lower half carries the cotangent scales and their subdivisions in two 
semi-circular rows. Then follow two semi-circular rows with the names of the 12 zodiac 
signs and those of the 28 lunar mansions, two rows showing the planetary lords of the 
terms and the last two rows indicating the planetary lords of the decans. 

Alidade 

The alidade has ornate ends and an ornate centre-piece and is equipped with a 
sighting tube. The right half is engraved with a sexagesimal scale in the upper register 
and a scale of seasonal hours on the lower register. The left half carries a zodiac scale 
with the signs marked by their serial numbers. 

Bibliography 

Pingree 2009, No. 33, pp. 154-159. 
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A097 ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Not dated, 17th century 
Diameter 202 mm 
PLU, ex-Paris, Brieux 



Figure A097.1 - Front of the Astrolabe (from the catalogue of Nouveau Drouot) 
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This astrolabe is not signed, nor dated. But it may be attributed to Diya’ al-Din 
because of four sigmoid curves of the midday altitude of the sun engraved on the back 
and because of the very large number of star pointers on the rete. 

Components 

Body with kursT (d. 202, h. 298, t. 16), ring and shackle, rete for 90 stars, 8 plates, 
alidade, pin and horse. 

Front 

The ring is large and plain and the shackle is trifoliate. The kursT is solid with lobed 
profiles. The degree scale on the limb is divided in 1°, 3° and 6°. The groups of 6° are 
numbered in Abjad from 6 to 360 in the outer band, while the groups of 3° are numbered 
in common Arabic/Persian numerals (not in ‘chiffres indiens’ as the catalogue states) 
from 3 to 90, separately in each quadrant. 

Rete 

The Capricorn ring and the ecliptic ring are held together by the floral tracery 
which joins the star pointers. The equinoctial bar is represented as two small fragments 
to the east and west of the ecliptic ring and the solstitial bar just inside the ecliptic ring. 
There are said to be as many as 90 named star pointers. This is the largest number in the 
Lahore astrolabes. Unfortunately the photos printed in the catalogue do not allow the 
decipherment of the names. 

Plates 

There are said to be 8 plates serving latitudes between 21;40° and 36°, besides the 
tablet of the ecliptic coordinates and the plate of horizons. There is said to be also a plate 
on which the astrological houses are marked. Perhaps this is similar to the plate 6b in 
astrolabe A095 (Figure A095.5) at the Museum of the History of Science at Oxford. 

Geographical Gazetteer 

A geographical gazetteer with the names, longitudes and latitudes of 127 places is 
engraved in four circles on the inner side of the mater. 
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Back 

The rim of the upper half carries the altitude scales which are divided, like the 
degree scale on the limb, in 1°, 3° and 6°. Also like the degree scale in the front, here 
also groups of 6° in the outer band are labelled in Abjad from 6 to 90 as 6—90; 90— 6. 
The groups of 3° in the middle band are numbered in common Arabic/Persian numerals 
from 3 to 90 as 3—90; 90—3. 

There is a close resemblance between this astrolabe and the astrolabe A095 in the 
manner in which the four quadrant are designed. The upper left quadrant is engraved 
with 60 vertical and 60 horizontal parallels, with every sixth highlighted with dots. As 
in the astrolabe A095, here also are engraved semi-circles on both the radii, 3 quarter 
circles around the centre at 24 units (the arc of the obliquity of the ecliptic), 12 units (?) 
and 8 units (?). There is a radial line joining the centre to 45° on the arc and another line 
joining the inner terminals of the arc. 

In the upper right quadrant are drawn declination arcs for each 10° of solar 
longitude; those representing 30° and thus forming the boundaries between two 
successive signs are dotted. The names of the corresponding signs are engraved along 
the two radii; and their subdivisions are numbered in lines parallel to the names of the 
signs. There are also drawn 4 sigmoid curves to show the midday altitude of the sun 
throughout the year at 4 different latitudes, viz. 27° (Agra), 29° (Delhi), 32° (Lahore), 
36°(middle of the fourth climate, i.e., the middle of the inhabited world). These carry 
the labels c ard 27, c ard 29, c ard 32 and khatt nisf al-nahdr hi- c ard 36°. 

In the lower half, there are shadow squares. On the left is the square for 12 digits 
and 60 divisions. The vertical and horizontal scales are divided into 12 units each; each 
unit is again subdivided into 5 divisions. These are numbered in 5s from 5 to 60. The 
vertical scale is accompanied by the label zill sullam sittaym asdbi c mcfkus and the 
horizontal scale by zill sullam sittaym asdbi c mustawT. 
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Figure A097.2 - Back of the Astrolabe (from the catalogue of Nouveau Drouot) 


On the left is the square for 7 feet. Here the vertical and horizontal scales are 
divided into 7 units each and numbered from 1 to 7. Then, very unusually, each unit is 
further subdivided into 7 divisions. The vertical scale is accompanied by the label zill 
sullam aqdam mcfkus and the horizontal scale by zill sullam aqdam mustawl 
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The shadow squares enclose several astrological tables. It is difficult to identify 
them in the available photos, especially because a large part is obscured by the alidade. 

The rim of the lower half carries the cotangent scales and their subdivisions in 
three semi-circular rows. These are followed by 6 semi-circular rows. Interestingly, to 
the left and right of each row is a label stating the contents of the particular row. Thus 
the first row has the label manajil and carries the names of the 28 lunar mansions 
together with their serial numbers in common Arabic/Persian numerals. The second row 
has the label buruj and has the names of the 12 signs of the zodiac. The third row carries 
the label hudud and carries the last syllables of the names of the five planetary lords 
governing the five limits of each sign. The fourth row has the label adad (number) and 
displays the numerical value of the five limits of each sign. The fifth row is labelled 
wujilh and has the last syllables of the names of the planetary lords of the decans while 
the sixth row has the label adad (number) and displays the numerical values of the three 
decans of each sign, viz. 10, 20 and 30. 

Alidade 

The alidade is well crafted with ornate ends and an ornate centre piece. The right 
arm carries a sexagesimal scale and the scale of unequal hours, while the left arm is 
engraved with the zodiac scale, the names of the signs and their subdivisions of 6°. 

Provenance 

Came up for auction at Nouveau Drouot, Paris, on 28 April 1982, lot 82; later 
included in Alain Brieux’s catalogue of November 1983, no. 14. 

Bibliography 

Catalogue of Nouveau Drouot, Paris, on 28 April 1982, lot 82, with the photos of the 
front and back. 

Catalogue of Alain Brieux, Paris, of November 1983, no. 14, p. 32, with the same text 
as above, but with the photo of the front. 
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A098 ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 485 


Not dated, 17th century 
Diameter 80 mm 

PLU, ex-London, Sotheby’s (auction 24 October 2007, lot 196) 



Figure A098.1 - Front of the astrolabe (© Sotheby’s, London) 


485 


Entry based on Sotheby’s auction catalogue of 24 October 2007, lot 196, pp. 186-187. 
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Diya’ al-Din Muhammad 


This astrolabe is neither signed, nor dated, but the finely reticulated kursT shows 
that it is the work of Diya’ al-Din. In particular, the motif of the central flower with 
three elongated petals and the decorative engraving on the surface occurs in some of the 
astrolabes signed by Diya’ al-Din (A066, A070 and A071). There are several unusual 
features in this astrolabe. In the rete, both the equinoctial bar and the ring of the ecliptic 
are counter-changed at the equinoxes. The Sotheby’s catalogue says that this is ‘a feature 
not known from any other astrolabe’. But it can be seen in the astrolabe attributable to 
Qa’im Muhammad (A014) and in the astrolabe with the qibla -indicator made by Hamid 
in 1686 (All2). The degree scale on the limb is also somewhat unusual. The most 
unusual feature, however, is the configuration on the back where the lower half contains 
projections of an astrolabe plate for latitude 27° (Agra). Since special emphasis is given 
in this manner to Agra, and since in the upper half there are solar meridian altitude 
curves only for latitudes 21° (Agra) and 32° (Lahore) and not for 29° (Delhi), this 
astrolabe may have been produced before the Mughal capital was shifted to Delhi in 
1648. 

Components 

Body with kiirsi (d. 80, h. 102), shackle and ring, rete for ca. 25 stars, 5 plates, 
alidade, pin and horse. 

Front 

The reticulated kiirsi is elegantly crafted with decorative engravings on the surface 
on the front and on the back. The finial of the kursi is trifoliate, so also the shackle. 

The limb carries three registers. The inner register is divided into 1°. The middle 
one is divided in 5° and labelled clockwise as 5, 10, 5, 20, 5 ... 5, 90, separately in each 
quadrant. The Abjad symbols are written with their tops oriented towards the centre. In 
the outer register groups of 15° (= 1 hour) are numbered serially with common 
Arabic/Persian numerals from 1 to 12: on the right hand side, starting at the south point 
and proceeding clockwise up to the north point; on the left hand side, starting at the 
south point and proceeding anti-clockwise up to the north point. This is also an unusual 
feature, not met with in any Lahore astrolabe. 
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Rete 

As mentioned above, both the equinoctial bar and the ecliptic ring are counter- 
changed at their two intersections at the equinoxes. The ecliptic ring is divided into the 
12 signs of the zodiac and their names from Aries to Virgo are engraved on the outer 
band of the ring and the names from Libra to Pisces on the inner band. Each sign is 
divided into units of 6° and the numbers are engraved on the inner band of the ecliptic 
ring in the lower half and on the outer band in the upper half. This is exactly how it was 
done also in AO 14 and in A112. 

The star pointers are joined by an almost symmetric floral tracery. The motif of 
the trifoliate flower in the kursT is repeated in the rete also, precisely below the kursi on 
the meridian line. The names of the stars engraved on the pointers are often drastically 
abridged. The following 25 names are listed in the Sotheby’s catalogue, to which we 
add the modern identifications. 

Table A098-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti 

2 

Sadr al-Qaytus 

jz Ceti 

3 

Ghul 

|3 Persei 

4 

[ c Ayyu]q 

a Aurigae 

5 

TcilT Masdfat al-Nahr 

y Eridani 

6 

Rijl al-Yusra 

(3 Orionis 

7 

Rijl al-Yumna 

k Orionis 

8 

Yamdm 

a Canis Majoris 

9 

Shaml 

a Canis Minoris 

10 

Muqaddam 

a Geminorum 

11 

Fard 

a Hydrae 

12 

Qalb Asad 

a Leonis 

13 

Qa’idat al-Batiya 

a Crateris 
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Star Name 

Identification 

14 

c Anaq 

t, Ursae Majoris 

15 

Sarfa 

(3 Leonis 

16 

Fakkah 

a Coronae Borealis 

17 

A c zal 

a Virginis 

18 

Hayyah 

a Serpentis 

19 

Jathi 

a Herculis 

20 

[Wa]qi c 

a Lyrae 

21 

Minqar Dajajah 

(3 Cygni 

22 

Ta’ir 

a Aquilae 

23 

Sdq Sdkib al-Ma’ J[anubT] 

5 Aquarii 

24 

Mankib 

(3 Pegasi 

25 

Khadlb 

(3 Cassiopeiae 


Plates 

The catalogue does not specify which two sides belong to which plate. Therefore, 
the ten sides of the five plates are listed below serially. It is not known whether the tenth 
side contains the plate of ecliptic coordinates or the plate of horizons. 

Table A098-2 Plates 


<P 

Longest Day 

28° 

13;52 hours 

29° 

13;55 hours 

32° 

14; 8 hours 

33° 

14; 12 hours 

35° 

14;29 hours 


5 
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<P 

Longest Day 

6 

37° 

14;36 hours 

7 

39° 

14;47 hours 

8 

32;30° 

14;6 ! hours 

9 

34° 

14; 17 hours 

10 

? 



The selection of these latitudes is also unusual; it is incomprehensible which 
locality is specified by the latitude 32;30°. On these plates, altitude circles are drawn 
for every 6°. Azimuth arcs are drawn for every 10°; in plates 1 to 7, below the horizon 
and in others above the horizon. 

Lines for seasonal hours are drawn on all plates. Dotted lines for equal hours vary:. 
On plates land 2, these are drawn both from the western and the eastern horizons up to 
the meridian. On plates 3 to 7, they are drawn from the western horizon. On plates 8 and 
9, besides the lines drawn from the western horizon for the equal hours, there are also 
lines for each 15 minutes. 

Geographical Gazetteer 

The gazetteer engraved on the inner side of the mater lists 68 localities with their 
longitudes and latitudes. 

Back 

On the back, the altitudes scales on the upper half of the rim are divided in 1 °, 3° 
and 6° by dotted lines and labelled in 6s as 6—90; 90—6. In the upper left is the 
trigonometric quadrant with 30 horizontal parallels, each third dotted. The solar 
quadrant on the right is divided into 6 zones by declination arcs. The corresponding 
signs are marked by their serial numbers along the two radii. Two curves for the midday 
altitude of the sun throughout the years are drawn for latitudes 27° (Agra) and 32° 
(Lahore) with the labels c ard 27 and c ard 32. 



1100 


Diya’ al-Din Muhammad 


The shadow squares, instead of being drawn in the lower half, are superimposed 
on the upper two quadrants, on the left for the base of 7 and on the right for the base of 
12 with incomplete labels. 



Figure A098.2 - Back of the astrolabe (© Sotheby’s, London) 


The lower half the back is the most extraordinary feature of this astrolabe. It is 
engraved as the left half of a plate for latitude 27° with the altitude circles for each 
6°(every third dotted) and with dotted lines for the equal hours before sunrise. 
Moreover, the circle of ecliptic is drawn along with the names of the 6 signs al-Saratdn 
to cil-Qaws. These projections are framed by a degree scale, divided in 2° and 10° and 
labelled in 10s, from 90 to 10 (from the south point to the east point) and again from 10 
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to 90 (from the east point to the north point). With this configuration, the standard 
operations can be performed by means of the alidade as is done on an astrolabe quadrant. 

The rim of the lower half contains cotangent scales, on the left for digits and on 
the right for feet. Inside these scales are two semi-circular rows with the names of the 
28 lunar mansions and those of the corresponding 12 zodiac signs. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The edge of the right hand 
side carries a sexagesimal scale, divided in 2 and 6 units and numbered in 6s from 6 to 
60 from the centre onwards. The left hand side bears a zodiac scale marked with the 
serial numbers of the signs. In the lower register on the right is a universal scale for 
seasonal hours when the alidade is used as a sundial. The wedge appears to be horse¬ 
shaped. 
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A099® SHIP ASTROLABE ATTRIBUTABLE TO DIVA’ AL-DIN MUHAMMAD 

Not dated, 17th century 
Diameter 150 mm 

Oxford, Museum of the History of Science (#33796) 


CCA 90 



Figure A099.1 - Front of the Astrolabe (photo by S. R. Sarma) 
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This unsigned and undated astrolabe can be attributed to Diya’ al-Din Muhammad 
because of the zawraqi horizons and masts on the rete and the four sigmoid curves of 
the midday altitude of the sun on the back. As will be shown below, latitude 29° of Delhi 
receives special emphasis in this astrolabe. This would indicate that the astrolabe was 
created after 1648 when the Mughal capital was shifted from Agra to Delhi. Although 
zawraqi horizons for the latitudes of 29° and 36° are incorporated in the rete, no plate 
was designed for the use with these zawraqi horizons. Instead there is a plate calibrated 
for 29° in the usual manner on which the positions of 40 stars are marked along with 
their names. A gazetteer of 69 localities is engraved on the inner side of the mater and 
another gazetteer of 15 places is engraved on the edge of the astrolabe. This too is 
unusual. 

There is a certain affinity between this and the astrolabe A095 because the plates 
in both astrolabes look as if they are gilded; both contain a plate in which astrological 
houses are drawn for latitudes, and the maximum duration of the daylight is given as 13 
hours or 14 hours for several latitudes. 

Components 

Body with kursT (d. 150, h. 180, t. 14), ring and shackle, rete (d. 130) for 46 stars, 
8 plates (d. 130), alidade (1. 135), pin and wedge. The rete is heavily corroded, but the 
other parts are in good condition. 

Front 

It is a heavy instrument, the womb slighting tapering towards the centre. The ring 
has an octagonal cross-section, but not well formed; two ends are not welded together. 
The shackle is heavy, diamond cross-section, trifoliate form, with large bases. The 
reticulated kursT looks as if it is truncated at the top; it is very unusual among the kiirsTs 
in the Lahore astrolabes. But from the truncated top rises a trifoliate finial. Decorative 
lines are engraved on the surface on both the sides. 

The degree scale on the rim is divided in 1° and 6° and numbered in 6s from 6 to 


360 clockwise. 
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Rete 


The peripheral Capricorn ring and the ecliptic ring are held together by the 
equinoctial and solstitial bars, both completely represented, the former with a counter 
change at its eastern intersection with the ecliptic ring. 

The rete is thicker in the middle and tapers towards the periphery. It looks as if 
coated with a gold-coloured layer, but the layer is peeling off in places because of 
corrosion. It is difficult to read in many places. There is a handle on the peripheral ring 
some 36° west of the north point. 

The ecliptic ring is divided into the 12 signs of the zodiac, engraved with their 
names; each sign is subdivided into 5 parts and numbered in 6, 12, 18, ... 30. 



Figure A099.2 - Rete with zawraqi horizons (photo by S. R. Sarma) 


As in Diya’ al-Din’s astrolabe of 1663 (A082), in this astrolabe also two mutually 
intersecting arcs are incorporated at the middle of the rete. While in the former astrolabe 
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they are shown only inside the ecliptic circle, here they are extended up to the Capricorn 
ring on either side. Together with the segments of the solstitial bar, they resemble the 
outlines of ships with their masts. The arc with the convex side to the north is the oblique 
horizon for latitude 29°. The eastern and western halves of the arc carry the labels ufq 
mujassam sharql bi-ard 29 (eastern solid horizon for latitude 29) and ufq mujassam 
gliarbl bi- ard 29 (western solid horizon for latitude 29) respectively. The mast 
corresponding to this arc, i.e., the solstitial bar above the central hole, has the inscription 
shaziya yatiru zawraq fawq al-ard (pointer spanning the zawraqi horizons above the 
earth). 

The other arc, with the convex side to the south is the oblique horizon for latitude 
36°. The two halves of this arc carry the labels ufq mujassam sharql bi-ard 36 (eastern 
solid horizon for latitude 36) and ufq mujassam gharbTbi- c ard 36 (western solid horizon 
for latitude 36). Its mast, i.e., the solstitial bar below the central hole, bears the label 
shaziya yatiru zawraq tahta al-ard (pointer spanning the zawraqi horizons below the 
earth). The equinoctial bar carries the labels mastarat tarbl’ sharql (eastern 
perpendicular rule) in the east mastarat tarbl’ gharbl (western perpendicular rule) in the 
west. 

Other zawraqi astrolabes (like A013, A082 and A093) contain a plate specially 
designed for use with the zawraqi horizons. There is no such plate in this astrolabe. But 
on the plate for 29°, the positions of the same stars are marked for which there are 
pointers on the rete. These star pointers, as Gunther remarks, ‘are quite unlike those of 
any other astrolabes’ of the Lahore family. In his effort to incorporate the zawraqi 
horizons and their masts, the astrolabe maker did not pay much attention to the star 
pointers and joined them to the various arcs and to the solstitial bar by indifferent 
extensions. 

Plates 

There are eight plates with the following functions. Some are heavier than the 


others. 
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Table A099-1 Plates 



<P 

longest day 

la 

18° 

13 hours! 

lb 

21° 

13 hours! 

2a 

20° 

13 hours! 

2b 

22° 

13 hours! 

3a 

24° 

13 hours! 

3b 

26° 

13 hours! 

4a 

27° 

13 hours! 

4b 

32° 

14; 8 hours 

5a 

34° 

14 hours! 

5b 

38° 

14 hours! 

6a 

Plate of ecliptic coordinates with the label safihat mizan 
al-ankabut 

6b 

Plate of horizons with the label safiha afaqx 

7a 

0°+72°+90° 


7b 

29°+32° 

with astrological houses 


8a 

29° 

with many star positions 

13 hours! 

8b 

36° 

14 hours! 


The maximum duration of the daylight for the latitude of Lahore at 32° given 
correctly as 14;8 hours. For other latitudes, it is given either as 13 hours or as 14 hours, 
which is indeed very strange. 

On these plates, as in A095, the lines are well drawn. They look as if drawn with 


black ink on bright golden background. Likewise the unusual plate 7a has a parallel in 
A095. 
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On plates 1-5, altitude circles are drawn for every 3° and labelled on both sides; 
every fifth of these is dotted. Azimuth arcs are traced for every 10° below the horizon. 
For every 30°, they are drawn above and below the horizon, with the lower part dotted. 
There are lines for seasonal hours and lines of equal hours drawn from the western 
horizon. Both sets are numbered from the western horizon. 

Plate 4 for the two imperial cities of Agra (27°) and Lahore (32°) is heavy. 4a for 
27° carries projections as above, but 4b made for 32° carries equal ghciti lines. In order 
to make space for these below the horizon, azimuth arcs for every 10° are drawn above 
the horizon. Those for 30° are extended below the horizon as well, but as dotted lines. 
Equal hour lines are drawn from the western horizon as dotted lines and numbered in 
Abjad system. Equal ghati lines are also drawn from the western horizon, but as plain 
lines and numbered in common Arabic/Persian numerals from 1 to 35. 



Figure A099.3 - Plate for 32° and 29° with astrological houses (photo by S. R. Sarma) 
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Plate 7b 

The upper half is devoted to latitude 32° and carries the label saflhah mutdrah 
sha c a c bi-ard 32 and the lower part is devoted to 29° and carries the label saflhah 
mutdrah sha c d c bi- ard 32 (in A095, it is for 24° and 30°). The astrological houses are 
drawn for both the latitudes and each house divided in 6°. 


Figure A099.4 - Plate for 29° with star positions (photo by S. R. Sarma) 

Plate 8a 

The plate is heavier than the others, slightly tapering towards the periphery. It is 
calibrated for latitude 29°. Altitude circles are drawn for every 3° and labelled on both 
sides of the meridian. Azimuth arcs are drawn at intervals of 10° below the horizon and 
at intervals of 30° above the horizon. There are lines for seasonal hours, numbered from 
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the western horizon onwards. Dotted lines for equal hours are drawn from the western 
horizon and numbered from there. 

Superimposed on these projections is the ecliptic ring which is divided into the 12 
zodiac signs and labelled with their names. Each sign is divided into groups of 6° and 
numbered 6, 12, 18, ... 30, and again into units of 2°. 

Finally positions of 46 stars are marked with dots enclosed in circles. These marks 
appear to have been punched and not engraved. Six of these are without names. The 
remaining 40 are accompanied by their names. A juxtaposition of the rete and this plate 
(see Figure A099.1 above) shows that the stars marked on this plate are the same as 
those marked on the rete. The names of the 40 named stars are tabulated below, as usual, 
in the order of increasing right ascension. 486 

Table A099-2 Stars on Plate 8a 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

Sh[ a mall ] 487 

i Ceti 

2 

Dhanab al-Qaytus 
J[anubi] 

(3 Ceti 

3 

Sadr al-Qaytus 

n Ceti 

4 

TallMasdfat al-Nahr 

y Eridani 

5 

c Ayn al-Thawr 

a Tauri 

6 

c Ayyuq 

a Aurigae 

7 

Rijl Yumnd 488 

k Orionis 

8 

Yad Yumnd 

a Orionis 

9 

Rijl Yusrd 

(3 Orionis 


This plate shows close resemblance to the back of an astrolabe by c Umar ibn Dawlatshah ibn 
Muhammad al-Kirmanl in 726 AH (AD 1325-26); see Linton 1980; no. 163, pp. 90-91; see also King 
2005, p. 57, Fig. 5.1.3. 

This star should in the northern hemisphere. 

The sequence of these four stars in Orion is not correct. 
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Star Name 

Identification 

10 

Yad Yusrd 

Y Orionis 

11 

Shfra Yamam 

a Canis Majoris 

12 

Shfra ShdmT 

a Canis Minoris 

13 

Tarfat al-Safina 

p Puppis 

14 

Minkhir Shujd c 

o Hydrae 

15 

Fard al-Shujd c 

a Hydrae 

16 

Qafidat al-Bdtiya 

a Crateris 

17 

Sarfa 

(3 Leonis 

18 

Janah al-Ghurdb 

y Corvi 

19 

Simdk A c zal 

a Virginis 

20 

c Anaq 

t, Ursae Majoris 

21 

Simdk Rdmih 

a Bootis 

22 

Fakkah 

a Coronae Borealis 

23 

c Unuq al-Hayyah 

a Serpentis 

24 

Qalb al-Aqrab 

a Scorpii 

25 

Rukbat Yusrd 

t, Ophiuchi 

26 

Jdthi 

a Herculis 

27 

Al-Hawwd 

a Ophiuchi 

28 

Tinnin 

Y Draconis 

29 

Yad al-Muqaddam 

a Ophiuchi 

30 

Nasr Wdqi c 

a Lyrae 

31 

Minqdr al-Dajdjah 

(3 Cygni 

32 

Nasr Td’ir 

a Aquilae 

33 

Dhanab al-Dulfin 

8 Delphini 
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Star Name 

Identification 

34 

Dhanab al-Dajdjah 

a Cygni 

35 

Dhanb al-JadT 

6 Capricorni 

36 

Fam al-Faras 

8 Pegasi 

37 

Sdk Sdkib al-Md’ J[anubi] 

6 Aquarii 

38 

Mankib al-Faras 

(3 Pegasi 

39 

Surrat al-Faras 

6 Pegasi 

40 

Kaff al-Khadlb 

(3 Cassiopeiae 


Geographical Gazetteers 

There are two geographical gazetteers in this astrolabe. A larger one of 69 
localities is engraved on the inner side of the mater in three circles, with the tops of the 
letters oriented towards the centre. A second gazetteer of 15 localities is engraved on 
the 14 mm wide edge of the astrolabe, starting from the top on the left and going up to 
the top on the right. Here the entries are in single file, the place name, longitude and 
latitude written one below the other. Apparently the second one was also engraved by 
the same person who took care to see that the length of each entry on the edge coincides 
with the 6° division on the rim, as can be seen in the photo below. But four places are 
repeated in the second gazetteer; these are marked with an asterisk*. 
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Figure A099.5 - The two geographical gazetteers, the first on the inner side of the mater and the second 


on the edge (photo by S. R. Sarma) 

Table A099-3 Geographical Gazetteer 



Place Names 

L 



al-bilad 

al-tul 

al-ard 


First circle 



1 

Qayrawan 

41 ;0 

31;40 

2 

Misr 

63;20 

30;20 

3 

c Adan 

76;0 

11 ;0 

4 

Madinat 

Tayyiba 

75;20 

25 ;0 

5 

Ta’If 

77; 10 

21;40 

6 

Bayt al-Maqdis 

66;30 

31;50 

7 

Dimashq 

70;0 

33; 15 

8 

Halab 

72; 10 

35;50 

9 

Mawsil 

77;0 

34;30 
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Place Names 
al-bilad 

L 

al-tiil 

<P 

al-ard 


10 

Nakhjawan 

81; 15 

38;40 


11 

Maragha 

82;0 

37;20 


12 

Tabriz 

82;0 

38;0 


13 

Barda c a* 

83;0 

41 ;30 

(also 77) 

14 

Kufa 

79;30 

31;30 


15 

Baghdad 

80;0 

33;25 


16 

Basra 

84;0 

30;0 


17 

Firuzabad 

87;30 

28; 10 


18 

Shiraz 

88;0 

29; 16 


19 

Yazd 

89;0 

32;0 


20 

Qazwln 

85;0 

36;0 


21 

Isfahan 

86;40 

32;25 


22 

Kashan 

86;0 

34;0 


23 

Qumm* 

85;40 

34;45 

(also 84) 

24 

Rayy 

86;20 

35;0 


25 

Astarabad 

89;35 

36;50 


26 

Bistam 

89;30 

36; 10 


27 

Mashhad 

92;30 

36;00 


28 

Tun 

92;30 

34;30 


29 

Herat 

94;20 

34;30 


30 

Marw 

97;00 

37;40 


31 

Balkh 

101;0 

36;41 



Second Circle 



32 

Badakhshan 

104; 24 

37; 10 
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Place Names 
al-bilad 

L 

al-tul 

<P 

al-ard 


33 

Bukhara* 

97;30 

39;50 

(also 76) 

34 

Samarqand* 

99;19 

39;37 

(also 74) 

35 

Khujand 

100;35 

41 ;55 


36 

Kashghar 

106;30 

44;0 


37 

Khutan 

107;0 

42;0 


38 

Hurmuz 

92;0 

25 ;0 


39 

Kirman 

91 ;30 

30;5 


40 

Ghazna 

104; 20 

38;35 


41 

Kabul 

104;40 

34;30 


42 

Tubbat 

110;0 

40;0 


43 

Kashmir 

108;0 

35;0 


44 

Tatah 

102;30 

25;10 


45 

Bakar 

105;0 

27;40 


46 

Qandahar 

107;40 

33;0 


47 

Multan 

107;35 

29;40 


48 

Lahur 

109;20 

31 ;50 


49 

Sialkut 

109;0 

33;0 


50 

Panlpatah 

113; 20 

28;52 


51 

Tanlsar 

112;33 

30;10 


52 

Hadrat Dihll 

113;35 

28;39 


53 

Akbarabad 

115;0 

26;43 


54 

Qannawj 

115;50 

26;35 



Third Circle 




55 

Banaras 

117; 20 

26;55 
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Place Names 
al-bilad 

L 

al-tul 

<P 

al-ard 


56 

Kawaliyar 

115;0 

36;29 


57 

Jawnpur 

119;6 

26;36 


58 

Jadda 

77;0 

21 ;0 


59 

Ujjayn 

110;50 

23;30 


60 

Ajmlr 

111;5 

26;0 


61 

Saruj 

72;40 

34;50 


62 

Ahmadabad 

108;40 

23; 15 


63 

Burhanpur 

103;0 

20;30 


64 

Bljapur 

105;30 

16;20 


65 

Dawlatabad 

111 ;0 

20;30 


66 

Kulkanda 

114; 19 

17;04 


67 

Sarandlb 

130;0 

10;0 


68 

Kanbayat 

109;4 

22;20 


69 

Jamkut 

blank 

blank 



On the Edge 




70 

Farghaniya 

102;0 

42;0 


71 

Bab al-Abwab 

85;0 

43;0 


72 

Ailaq 

99;10 

43;20 


73 

Shaikh 

85;30 

44;0 


74 

Samarqand* 

99; 19 

39;37 

(also 34) 

75 

Baykand 

97;30 

39;45 


76 

Bukhara* 

97;30 

39;50 

(also 33) 

77 

Barda c a* 

83;0 

40;30 

(also 13with <p 
41;30) 


1116 


Diya’ al-Din Muhammad 



Place Names 
al-bilad 

L 

al-tul 

<P 

al-ard 


78 

SamakhI 

84;30 

40;50 


79 

? 

104;0 

42;0 


80 

Khan Baligh 

124;0 

46;0 


81 

Pish Baligh 

111 ;0 

45;50 


82 

Harqala 

66;20 

46;30 


83 

Bulghar 

90;0 

49;30 


84 

Qumm* 

85;40 

34;45 

(also 23) 



Figure A099.6 - The second gazetteer on the edge, showing the last two entries on Bughar and Qumm, 
and also the well-formed horse and the trifoliate shackle (photo by S. R. Sarma) 


Back 

On the back the upper half of the rim carries the altitude scales which are divided 
in 1 ° and 6° and numbered in 6s as 6—90; 90—6. 









A099 - Ship Astrolabe attributable to Diya’ al-Din Muhammad 


1117 



Figure A099.7 - Back of the Astrolabe (photo by S. R. Sarma) 


A sine-cosine graph is engraved in the upper left quadrant with 60 horizontal and 
60 vertical parallels with each fifth highlighted with dots. In the upper right quadrant 
are drawn declination arcs for each sign or 30° of solar longitude. The names of the 
corresponding signs are engraved along the two radii. Here are also plotted four sigmoid 
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curves for the midday altitude of the sun at latitudes 24°, 29°, 32° and 36°. As in the 
preceding three astrolabes (A095, A096, A097), here also the lower-most curve is 
endowed with a full label khatt nisf al-nahdr bi-ard 36. The other three carry just the 
latitude values, viz., c ard 24, c ard 29 and c ard 32. 

In the lower half, there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7. The vertical and horizontal scales on both sides are divided and 
numbered accordingly and carry the usual labels. 

The space inside the shadow squares is not filled with astrological tables as in the 
other astrolabes and is left empty. The large empty spaces here, in the upper right 
quadrant and also in the lower rim lend a certain elegance to the back of this astrolabe. 

The rim of the lower half is filled with the cotangent scales and their subdivisions 
in two rows. In the two following semi-circular rows are engraved the names of the 28 
lunar mansions and those of the 12 zodiac signs. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The sighting vanes have 
three holes each. The very large upper hole was probably meant for a sighting tube 
which is no longer there. The surface of the alidade is engraved with three scales. On 
the right are a sexagesimal scale and a scale of unequal hours. On the left is a zodiac 
scale with the signs marked by their serial numbers. 

The pin with round head may or may not be original. But the wedge, nicely shaped 
like a horse’s head with eyes, is original. 

Bibliography 

Gunther 1932,1, no. 90, pp. 218-220, plates xlviii-xlix and Fig. 113, showing the front, 
back, and plates 6a, 7b and 8a. 
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A100® SHIP ASTROLABE ATTRIBUTABLE TO DIVA’ AL-DlN MUHAMMAD 

Not dated, 17th century 
Diameter 241 mm 

New Delhi, Red Fort, Mumtaj Mahal Museum (#40.416) 



Figure A100.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This unsigned and undated astrolabe with two zawraqi horizons shares many 
features with the preceding six astrolabes and also with A104 so that it can undoubtedly 
be attributed to Diya’ al-Din. 489 

COMPONE NTS 

Body (d. 241, h. 278, t 9) with shackle and ring, rete and 5 plates. The alidade, pin 
and horse are missing. 

Front 

The ring is simple. The shackle is trifoliate in shape; its two bases are shaped like 
flowers with five petals. The kursT with lobed profiles is plain and solid. The kursi, the 
limb and the back plate are made separately and joined together. As in A104, there are 
four rotatable lugs affixed to the limb to hold the plates and the rete in position. While 
these are necessary in A104, they are redundant here because here all the plates have 
notches at the north point into which the lug inside the limb fits. Moreover, the astrolabe 
was originally equipped with a pin and a wedge. The limb has a higher content of copper; 
it is divided in 0;30°, 1° and 3° and numbered in 3s from 3 to 90 clockwise, separately 
in each quadrant. 


489 


Regrettably my photos do not do justice to this important astrolabe; it is also regrettable that my 
notes of 16, 17 and 19 February 1999 are partly mislaid. 
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Figure A100.2 - Rete with two horizons for 27° and 36° (photo by S. R. Sarma) 

Rete 

The rete contains a high proportion of copper or it is completely made of this 
metal. Here the peripheral ring of the Capricorn and the ecliptic ring are joined by the 
equinoctial and solstitial bars, both fully represented. There are counter changes in the 
equinoctial bar, but these are not clearly defined. The ecliptic ring is divided into the 12 
signs of the zodiac and labelled with their names. Each sign is subdivided in groups of 
6° and numbered accordingly. The edge of the ecliptic ring is divided in 1°. There are 
about 44 named stars which are joined by a floral tracery consisting of tulips with flared 
petals. There is a small handle on the peripheral ring at the north-west point. 
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Figure A 100.3 - Rete, detail (photo by S. R. Sarma) 


Two zawrdqT horizons intersect at the two equinoctial points and extend up to the 
peripheral ring on both sides. The horizon with its convex side towards the south is for 
the latitude 21°. The eastern and western halves of the arc carry the labels ufq mujassam 
sharqi bi- c ard 27 (eastern solid horizon for latitude 27) and ufq mujassam gharbx bi- 
c ard 27 (western solid horizon for latitude 27) respectively. The second horizon with its 
convex side towards north is for the latitude 36°; its two halves carry the labels ufq 
mujassam sharqi bi-ard 36 (eastern solid horizon for latitude 36) and ufq mujassam 
gharbx bi-ard 36 (western solid horizon for latitude 36) respectively. 

There is a long label on the segment of the equinoctial bar between the centre and 
its intersection with the ecliptic ring in the east, but I cannot decipher it. 

As will be shown below, the plates serving the latitudes of 21° and 36° are 
specially prepared for use with these zawraqT horizons. 

Plates 

There are five plates with varying thickness; three have a thickness of less than 1 
mm, one plate is a little thicker than 1 mm and plate 1 is very thick with 1.5 mm. On 
plates 1 to 4 altitude circles are drawn for 1 ° and every sixth is highlighted with dots; 
azimuth arcs are drawn below the horizon for each 6° and every fifth is dotted. There 
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are plain lines for seasonal hours and dotted lines for equal drawn from the western 
horizon. The values of the maximum duration of daylight are inaccurate in all cases save 
for 32° which is the latitude of Lahore. 

Table A100-1 Plates 



<P 

Longest day 

la 

24° 

13 hours! 

lb 

26° 

13 hours! 

2a 

27° 

13 hours! 

2b 

29° 

13; 14 hours! 

3a 

32° 

14; 8 hours 

3b 

38° 

14 hours! 

4a 

34° 

14 hours! 

4b 

36° 

14 hours! 

5a 

Plate of ecliptic coordinates with the label safihat mizan 
al- c ankabut 

5b 

Plate of horizons with the label safiha cifaqi 


On plate 2a for 27° the ecliptic circle is drawn, divided into the 12 signs, labelled 
with their names and further subdivided in 6° and 1 °. About 24 star positions are marked 
with dots enclosed in circles with their names engraved. On plate 4b for 36° also the 
ecliptic is engraved in the same manner and about 23 star positions are marked; some 
of these not identical with those marked on plate 2a. 

Geographical Gazetteer 

There is a gazetteer in five circles with the names and the coordinates of 121 
localities; the arrangement is as in A095. 
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Back 

The rim of the upper half carries altitude scales divided in 0;30°, 1° and 3° and 
numbered in 3s, from 3 to 90, as 3—90; 90—3. The upper left quadrant resembles the 
same in A095, A097 and A101 with 60 horizontal and 60 vertical parallels, half circles 
over the two radii, a radial drawn from the centre to 45° on the arc, and a line joining 
the two extremities of the arc. 

In the solar quadrant on the upper right are drawn 18 declination circles, i.e., one 
for each 10° of the solar longitude; each third is highlighted with the dots. The names 
of the related signs, along with the subdivisions 10° are engraved on the two radii. Here 
are drawn four sigmoid curves of the midday altitude of the sun at latitudes 24°, 26°, 
29° and 36°. The last one is accompanied by the full label klwtt nisf al-nahar bi- c ard 
36. The others are given shorter labels bi-ard 24, bi-ard 26 and bi-ard 29. 

In the lower half are shadow squares. These are enclosed by a series of semi¬ 
circular rows. The outermost row on the rim contains cotangent scales; the rows that 
follow carry respectively the names of the lunar mansions, the names of the zodiac signs, 
the limits of signs, the triplicities, the decans and their respective regents. Inside the 
shadow squares, there other astrological tables, but my notes on them are mislaid. 
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A101 SHIP ASTROLABE ATTRIBUTABLE TO DIVA’ AL-DlN MUHAMMAD 490 

Not dated, 17th century 
Diameter not known 
PLU 



Figure A101.1 - Front of the astrolabe (photo courtesy Museum of the Flistory of Science, Oxford) 


490 


Entry based on photos of the front, back and gazetteer, and photocopies of all plates in the archives 
of the Museum of the Flistory of Science, Oxford. 
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This unsigned and undated astrolabe can be attributed to Diya’ al-Din Muhammad 
because of the zawraqT horizon on the rete and the 6 sigmoid curves of the midday 
altitude of the sun on the back. The back and the geographical gazetteer have a close 
resemblance to those in A095. As in A095 and A099, the maximum duration of the 
daylight at different latitudes is given imprecisely. 

Components 

Body with kursl, shackle and chain, rete, 5 plates. No information about the 
alidade, pin and wedge. 

Front 

There is no ring, but a broken chain. The shackle is not trifoliate. Probably both 
the chain and the shackle are replacements. The kursT is indifferently reticulated with 
some ornamental engravings on the surface, but without the customary trifoliate finial. 

The degree scale on the limb is divided in 0;30°, 1°, 2°, 3°, 6° and 30°. The lines 
separating 2° are dotted. At the top of the 3° mark is engraved a glyph like V. Three 
dots are engraved above and below the line separating every 30°. Groups of 6° are 
numbered clockwise in bold Abjad symbols from 6 to 90, separately for each quadrant. 

Rete 

The peripheral Capricorn ring and the slightly wider ecliptic ring are held together 
by the equinoctial and solsticial bars, both represented completely; the former has two 
counter changes at its intersections with the ecliptic ring, the latter one counter change 
at the centre. The ecliptic ring is divided into the 12 signs and engraved with their names; 
each sign is divided in groups of 6° and numbered from 6 to 30; each of these 6° units 
subdivided to 2°. On the peripheral ring, there is a handle some 40° to the west of the 
north point. 

A single oblique horizon for latitude 24° spans across the rete with its convex side 
to the south. The eastern half carries the labels ufq mujassam sharqT bi-ard 24 (eastern 
solid horizon at latitude 24) and the western half ufq mujassam gharbx bi-ars 34 
(obviously an error for c ard 24) (western solid horizon at latitude 24). 

There are 46 named star pointers, but many of these are not defined well. 
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Table A101-1 Stars on the Rete 



Star Names 

Identification 

1 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 

2 

Dhanab al-Qaytus 

J[anubi] 

(3 Ceti 

3 

Batn Hut 

(3 Andromedae 

4 

Rijl Musalala 

y Andromedae 

5 

Fam al-Qaytus 

y Ceti 

6 

Sadr al-Qaytus 

k Ceti 

7 

Rds al-Ghul 

(3 Persei 

8 

Kaff al-Jadhma ’ 

a Ceti 

9 

TallMasdfat al-Nahr 

Y Eridani 

10 

c Ayn al-Thawr 

a Tauri 

11 

c Ayyuq 

a Aurigae 

12 

Rijl al-Jawzd’ al-Yusrd 

|3 Orionis 

13 

Yad al-Jawzd’ al-Yusrd 

Y Orionis 

14 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

15 

Rijl al-Jawzd al-Yumnd 

k Orionis 

16 

?? 


17 

Shfrd Yamanl 

a Canis Majoris 

18 

Shfrd Shdmi 

a Canis Minoris 

19 

Minkhir al-Shujd c 

a Hydrae 

20 

Tarfat al-Safina 

p Puppis 

21 

Fard al-Shujd c 

a Hydrae 

22 

Qa’idat al-Bdtiya 

a Crateris 

23 

Sarfa 

(3 Leonis 
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Star Names 

Identification 

24 

Minqar al-Ghurdb 

a Corvi 

25 

c Anaq 

t, Ursae Minoris 

26 

Simdk A c zal 

a Virginis 

27 

Simdk Ramih 

a Bootis 

28 

Siffah (read: Kiffa /?) 

a Librae ? 

29 

Nayyir Fakkah 

a Coronae Borealis 

30 

Qalb al-Aqrab 

a Scorpii 

31 

Rukbat al-Hawwd al-Yusra 

<; Ophiuchi 

32 

Rds al-Jdthi 

a Herculis 

33 

Rds al-Hawwd 

a Ophiuchi 

34 

Yad al-Hawwd al- 
Muqaddam 

6 Ophiuchi 

35 

Tinnln 

Y Draconis 

36 

Nasr Wdqi c 

a Lyrae 

37 

Minqar al-Dajdjah 

|3 Cygni 

38 

Nasr Fair 

a Aquilae 

39 

Dhanab al-Ddlfin 

8 Delphini 

40 

Dhanab al-Dajdjah 

a Cygni 

41 

Fam al-Faras 

8 Pegasi 

42 

Dhanab al-Jadi 

6 Capricorni 

43 

Sdq Sdkib al-Md’ JjanubT] 

6 Aquarii 

44 

Surrat Faras 

6 Pegasi 

45 

Jandh Faras 

Y Pegasi 

46 

Kaff al-Khadlb 

(3 Cassiopeiae 
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Plates 

There are photocopies of 10 plate faces, but it is not known which two faces belong 
together. Therefore they are numbered below from 1 to 10. 

Table A101-2 Plates 



<P 

Longest Day 

1 

18° 

13 hours 

2 

21° 

13 hours 

3 

24° 

13 hours 

4 

27° 

13 hours 

5 

29° 

13;52 hours 

6 

32° 

14; 8 hours 

7 

34° 

14 hours 

8 

36° 

14 hours 

9 

Plate of ecliptic coordinates 


10 

Plate of horizons 



It is remarkable that, as in astrolabes A095 and A099, the maximum duration of 
daylight at different latitudes is given imprecisely, either as 13 hours or as 14 hours. The 
exceptions are the latitudes 29° (Delhi) and 32° (Lahore). It does not need much effort 
to give the more exact values in hours and minutes. It is intriguing why it is not done so 
in otherwise well-crafted plates. 

On plate faces 1-8, altitude circles are drawn for every 2°. Azimuth arcs are traced 
for every 6° below the horizon and those for every 30° are both up and below the 
horizon as dotted lines. There are lines for seasonal hours as well as dotted lines for 
equal hours drawn from the western horizon. 

The plate of horizons has rather an unusual design. Here half horizons are drawn 
in four sets for every degree of latitude from 4° to 90° at intervals of 4°: 
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4 

8 

12 . 

.. 72 

76 

80 

84 

88 

90 

5 

9 

13 ., 

.. 73 

77 

81 

85 

89 

90 

6 

10 

14 ., 

.. 74 

78 

82 

86 


90 

7 

11 

15 ., 

.. 75 

79 

83 

87 


90 


Declination scales are drawn between the two tropics at NW, NE, SW and SE 
points. The divisions in the scales are not clearly marked. They are numbered as 6, 12, 
18, 24 from the equator to the Tropic of Capricorn and from the equator to the Tropic 
of Cancer. 



(photocopy courtesyMuseum of the History of Science, Oxford) 

Plate 4 also deserves a special mention. In the preceding astrolabe (A099), the 
plate for latitude 29° is stamped with several punch marks as star pointers. Here also 
the plate for latitude 24° is endowed in the same manner with punch marks with star 
names below. Probably because of the quality of the photo, these marks are not clearly 
visible, particularly to the south of the horizon. Listed below are the names of 31 stars 
which can be discerned. 
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Figure A101.3 - Plate 4 for latitude 24 with star positions 
(photocopy courtesy Museum of the History of Science, Oxford) 


Table A101-3 Stars on Plate 4 


Star Name 

Identification 

1 

Dhanab al-Qaytus 

Sh[ amalT] 

l Ceti 

2 

Fam al-Qaytus 

Y Ceti 

3 

Sadr al-Qaytus 

k Ceti 

4 

Rds al-Ghul 

(3 Persei 

5 

Tali Masdfat al-Nahr 

y Eridani 

6 

c Ayn al-Thawr 

a Tauri 

7 

c Ayyuq 

a Aurigae 

8 

Rijl al-Jawzd’ Yusrd 

|3 Orionis 
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Star Name 

Identification 

9 

Yad al-Jawzd’ Yusra 

Y Orionis 

10 

Yad al-Jawzd’ Yumnd 

a Orionis 

11 

Rijl al-Jawzd’ Yumnd 

k Orionis 

12 

Shfrd Yamdm 

a Canis Majoris 

13 

Shfrd Shdmi 

a Canis Minoris 

14 

Minkhir al-Shujd c 

a Hydrae 

15 

Fard al-Shujd c 

a Hydrae 

16 

Qalb al-Asad 

a Leonis 

17 

Qa’idat al-Bdtiya 

a Crateris 

18 

Sarfa 

(3 Leonis 

19 

Simdk A c zal 

a Virginis 

20 

c Andq 

t, Ursae Majoris 

21 

Simdk Ramih 

a Bootis 

22 

c Unq al-Hayyah 

a Serpentis 

23 

Nayyir al-Fakkah 

a Coronae Borealis 

24 

Qalb al-Aqrab 

a Scorpii 

25 

Nasr Wdqi c 

a Lyrae 

26 

Nasr Fair 

a Aquilae 

27 

Dhanab al-Dulfin 

8 Delphini 

28 

Fam al-Faras 

8 Pegasi 

29 

Dhanab al-Jadl 

a Capricorni 

30 

Surrat al-Faras 

6 Pegasi 

31 

Kaff al-Khadlb 

|3 Cassiopeiae 
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Geographical Gazetteer 

On the inner surface of the mater is engraved in four circles a geographical 
gazetteer of 108 localities, arranged according to climates. But the fourth circle is placed 
very close to the central hole and the entries there are cluttered and undecipherable. The 
sequence of the entries is not consistent in all circles. While the place name is followed 
by the longitude and latitude in the first, third and fourth circles, in the second circle the 
place name is followed by latitude and longitude. Moreover, the number 20 is 
represented by two different glyphs: the common symbol used in Abjad notation as well 
as ^ . It appears that, like the gazetteer in A095, this one too may have been engraved 
by an assistant and not by Diya’al-Dln himself. 



Figure A101.4 - The geographical gazetteer, shown here upside down so that the beginning can be read 
easily (photo courtesy Museum of the History of Science, Oxford) 
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Table A101-4 Geographical Gazetteer 



Place Names 

L 

<P 



First Circle 




[-1] az khatt istiwa (from the line of equator) 


1 

Sahil bahr 
Awkiyanus 

6;0 

0;0 


2 

Jazlra Qanbala 

21;0 

3;0 


3 

Jamkut 

180;0 

5;0 


4 

Shala 

170;0 

5;0 


i 

[I] iqlun awwal (first climate) 



5 

Kuku 

54;10 

10;0 


6 

c Adan 

76;0 

11 ;0 


7 

Jubla 

75;0 

33;0 

(read: 13;0) 

8 

Damar 

77; 10 

33;30 

(read: 13;30) 

9 

Bahr — 

110;0 

14;0 


10 

Dabll 

74;0 

14;0 



11 

San c a’ Dar al- 
Mulk Yaman 

77;30 

14;0 

12 

Janad 

75;30 

14;30 

13 

Sawmnat 

107;0 

17;0 

14 

Zaytun 

154;0 

17;0 

15 

Bljapur 

105;30 

17;20 

16 

Burhanpur 

113;0 

20;30 

17 

Dawalatabad 

111 ;0 

20;30 

i 

[] iqlun duyum (second climate) 


18 

Jadda 

76;0 

21;0 

19 

Ta c if 

77;30 

21;20 
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Place Names 

L 


20 

Makka 

Mu c azzam 

77; 10 

21;40 

21 

Kanbayat 

109;20 

24;20 

22 

Khaybar 

75;20 

25;20 

23 

Madlnat 

Musharrafa 

75;20 

25 ;0 

24 

Hurmuz 

92;0 

25 ;0 

25 

Ajmlr 

111.5 

26;0 

26 

Lakhnawtl 

114;30 

26;30 

27 

Qannawj 

105;50 

26; 15 

28 

Jawnbur 

119;4 

26;36 

29 

Akbarabad 

114;0 

26;43 

30 

Kupamau 

116;33 

26;45 

31 

Kara Manikpur 

118;6 

26;46 

32 

Awadh 

118; 10 

27;22 

33 

Badawan 

119;36 

27;32 

34 

Kwaliyar 

116;0 

26;29 

[III] it 

jlTm siwum (third climate) 


35 

Kulkanada 

114;19 

18;6 

36 

Kul Jalall 

114;19 

28;6 

37 

Flruzabad 

106;30 

28;7 

38 

Sultankut 

115;0 

28;30 

39 

Shahjahanabad 

113;35 

29;0 

40 

Baran 

114;0 

28;43 

41 

Panlpat 

113; 20 

28;20 
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Place Names 

L 



42 

Shiraz 

108;0 

29;36 


43 

Multan 

107;35 

29;40 


44 

HansI 

112;25 

29;45 


45 

Basra 

87;0 

30;0 


46 

Kirman 

91:30 

30;5 


47 

Tahtanisr 

112;33 

30:10 

(Tanesar) 


Second Circle 



tatimma iqllm siwum 

(continuation of the third climate) 


48 

Iskandariyya 

61:15 

30;33 


49 

Misr 

63;20 

30;20 


50 

Sunam 

110;25 

30;30 


51 

Kufa 

106;0! 

32;0 


52 

Bayt al-Maqdis 66;30 

31;50 


53 

Lahur 

109;20 

31:50 


54 

Yazd 

89;0 

32;0 


55 

Isfahan 

87;40 

32;25 


56 

Qandahar 

107;40 

33;0 


57 

Salkut 

109;0 

33;0 


58 

Mada’In 

72;0 

33;0 


59 

Dimashq 

70;0 

33;0 


60 

Mlqand ? 

80;0 

33;25 


61 

Baghdad 

82;0 

33;25 


[IV] u 

jllm chahdrum (fourth climate) 



62 

Tarabis (read: 

69;40 

34;0 



Tarabulus) 
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Place Names 

L 

T 

63 

c Anah 

76;0 

34;0 

64 

Kashan 

86;0 

34;0 

65 

Mawsil 

77;0 

34;30 

66 

Tun 

92;30 

34;30 

67 

Harat 

104;30 

34;30 

68 

Kabul 

104;40 

34;30 

69 

Qumm 

105;40 

34;45 

70 

Rayy 

86;20 

35;20 

71 

Sawa 

85;0 

30;0 

72 

Kashmir 

108;0 

35;0 

73 

Hamadan 

83;0 

35;10 

74 

Mashhad 

Maqdis 

92;30 

36;0 

75 

Halab 

72;10 

35;50 

76 

Sabzawar 

91;30 

34;5 

77 

Balkh 

101;0 

36;41 

78 

Taliqan 

101;45 

36;10 


Third Circle 



tatimma iqlim chaharum (continuation of the fourth climate) 

79 

Qazwln 

85;0 

35; 15 

80 

Badakhshan 

84;24 

37;10 

81 

Sarakhs 

94;30 

36;30 

82 

Marw 

97;0 

37;40 

83 

Tabriz 

82;0 

38;0 

84 

Ardabll 

80;0 

38;0 
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Place Names 

L 

<P 

85 

Nakhjawan 

81:15 

38;40 

86 

Bistam 

89;30 

36:14 

[V] iq 

lim panjum (fifth climate) 


87 

Samarqand 

99;36 

39;37 

88 

Bukhara 

97;30 

39;50 

89 

Tubbat 

110;0 

40;0 

90 

Bardha c a 

83;0 

40;0 

91 

Khujand 

85;30 

41;55 

92 

Khutan 

87;0 

42;0 

[VI] iqhm shashum (sixth climate) 


93 

Kashghar 

106;30 

44;0 

94 

Taraz 

101:0 

44;50 

95 

Pish Baligh 

111:0 

44;0 

96 

Shalj 

85;30 

44;0 

[VII] i 

IqlTm haftum (seventh climate) 


97 

Araq 

105;0 

48;0 

98 

Bulghar 

90;0 

49;0 

99 

Qirqir 

65;0 

50;0 

khariz 

iqlTm — ? (Beyond the — climate) 491 

100 

Surath (read: 

110;50 

20;15 


Surat) 



101 

Banaras 

117;20 

26;0 


491 


The third word is not clear. What follow are not localities beyond the seventh climate, but places 
in India. 
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Place Names L 

<P 


Fourth Circle 


102 

Dhaka 

Bankala 492 

— 

103 

Ilahabad 

— 

104 

Sarhind 

— 

105 

Patnah 

— 

106 

Bahruj 

— 

107 

Munkir 

— 


Back 

The rim of the upper half carries the altitude scales which are divided, as on the 
limb, in 0;30°, 1°, 2°, 3°, 6° and 30°. Groups of 6° are numbered in Abjad symbols 
which are bolder than on the limb, as 6—90; 90—6. The four quadrants are designed 
exactly as on the back of A091. 

In the upper left quadrant is a sexagesimal sine-cosine graph with very finely 
drawn 60 horizontal parallels and 60 vertical parallels, where each sixth line is 
highlighted with dots. There are also engraved semi-circles on both the radii; 3 quarter 
circles around the centre at 24 units (the arc of the obliquity of the ecliptic), 12 units (?) 
and 8 units (?). A radial line is drawn from the centre to 45° on the arc and another line 
between two inner terminals of the arc. 

In the upper right quadrant, declination arcs are drawn for each 10° of solar 
longitude; every third of these is dotted. The names of the corresponding signs and the 
numerical values of the subdivisions are engraved along the two radii. There are dotted 
arcs of unequal hours, numbered from 1 to 6 in an anticlockwise direction and 7 to 12 
in the reverse direction. There are also drawn 6 sigmoid curves to show the midday 


492 


The coordinates of this and the next places are difficult to decipher. 
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altitude of the sun throughout the year at 6 different latitudes, viz. 21° (Mecca), 24° 
(Tropic of Cancer), 27° (Agra), 29° (Delhi), 32° (Lahore), 36°(middle of the fourth 
climate, i.e., the middle of the inhabited world). Only the lowermost curve is 
accompanied by a full label which reads khatt nisfal-nahar bi- c ard 36°. For other curves 
just the latitude is mentioned as c ard 21, c ard 24 and so on. 
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Figure A101.5 - Back of the astrolabe (photo courtesy Museum of the History of Science, Oxford) 

In the lower half are drawn the shadow squares. On the left is the square for 
gnomons of 12 digits as well as of 60 divisions. The vertical and horizontal scales on 
the left are divided into 12 units and numbered from 1 to 12. Each unit is further 
subdivided into 5 divisions. The vertical scale carries the label zill sittaym asabf mdkus 
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(reverse shadows of sexagesimal divisions and [twelve] digits) and the horizontal scale 
the label zill sittaym asabi (direct shadows of sexagesimal divisions and [twelve] 
digits). 

On the right is the square for gnomons of 7 feet and of 7 x 7 divisions. The vertical 
and horizontal scales on the right are each divided into 7 units each and are numbered 
from 1 to 7. As in A097, each unit is further subdivided in 7 divisions which is unusual. 
The vertical scale has the label zill aqdcim ma c kus (reverse shadows in feet) and the 
horizontal scale zill aqdam mustawT (direct shadows in feet). These four labels of the 
shadow squares are bold like the Abjad numbers on the rim. 

Inside the shadow squares, there are two rectangular tables. The one on the right 
is a table of triplicities with the title jadwal arbdb muthallathat nahdri wa laylT (table of 
the regents of the triplicities diurnal and nocturnal). Next to it is the table designated as 
fadl al-dciwr (excess of revolution). 

The rim of the lower half is engraved with cotangent scales in the outer semi¬ 
circular row and their subdivisions in the inner row. 

The next two rows are engraved with the names of the 12 signs of the zodiac and 
the names of the 28 corresponding lunar mansions respectively. These are followed by 
two rows containing the table of the limits of the signs ( hudud ), while the last two rows 
carry the table of faces ( wujuh ). 
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Not dated, 17th century 

Diameter 100 mm 

Chicago, Adler Planetarium (#M39) 

CCA 91 



Figure A 102.1 - Front of the astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


493 


Entry based on Pingree 2009, no. 20, pp. 88-93; the star list has been rearranged according to 
increasing right ascension. 
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This unsigned and undated astrolabe can be attributed to Diya’ al-Din Muhammad 
because of the zawraqx horizons. Its construction is unusual. The mater has upraised 
limbs on both sides so that there are recesses where plates and retes can be inserted. 
There are two retes, one standard one and the other consisting just of two zawrciql 
horizons and the corresponding masts; these can be simultaneously used by inserting 
them into the mater on either side. Similar construction is adopted in another astrolabe 
to be discussed below (A104) where the mater is equipped with recesses on both sides 
to accommodate a northern rete and a southern rete. 

Components 

Body with kursT (d. 100, h. 142) with ring and shackle, two retes (one standard for 
33 stars; the other zawraqi), 4 plates, alidade, pin and horse. 

Front 

A large ring and trifoliate shackle. The profiles of the kursT are made up of ogees 
at the base followed by three lobes. Engraved with a pattern of tiny pearls, the rim forms 
an appropriate frame around the calligraphy Yd Fattdh. It is a sacred phrase in Islam 
addressing God as ‘O Fattah, the Opener’. 

On both sides, the degree scale on the limb is divided in 1° and 5° and numbered 
clockwise from 5 to 90, separately in each quadrant. 

Rete I 

In the larger rete, the peripheral Capricorn ring and the ecliptic ring are held 
together by the equinoctial bar which has counter changes at its two intersections with 
the ecliptic ring. The ecliptic ring is divided into the 12 signs of the zodiac and engraved 
with their names. Each sign is divided in groups of 6° and numbered from 6 to 30. The 
edge of the ecliptic ring is divided in 2°. There are 33 named star pointers, shaped like 
tiger’s claws, and these are joined by small unconnected traceries. 
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Figure A 102.2 - The standard rete in the astrolabe 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Table A102-1 Stars on the Rete 



Star Name 

Identification 

1 

Batn Hut 

Y Andromedae 

2 

Fam al-Qaytus 

y Ceti 

3 

Sadr al-Qaytus 

Jt Ceti 

4 

Ghul 

(3 Persei 

5 

Tali Masdfat al-Nahr 

Y Eridani 

6 

Dabara[n] 

a Tauri 

7 

Rijl al-Jaxvza’ Yusrd 

|3 Orionis 
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Star Name 

Identification 

8 

Yad Yamln 

a Orionis 

9 

Rijl Yumna 

k Orionis 

10 

Shfrd Yamam 

a Canis Minoris 

11 

ShamT 

a Canis Majoris 

12 

Fard al-Shujd c 

a Hydrae 

13 

Qh’idat al-Bdtiya 

a Crateris 

14 

c Andq 

t, Ursae Majoris 

15 

Jandh al-Ghurdb 

y Corvi 

16 

Simdk al-A c zal 

a Virginis 

17 

Fakkah 

a Coronae Borealis 

18 

c Unq Hayyah 

a Serpentis 

19 

Rukba Yusra 

<; Ophiuchi 

20 

Jdthi 

a Herculis 

21 

Al-Hawwd 

a Ophiuchi 

22 

Yad Yamln 

6 Ophiuchi (?) 

23 

Waqi c 

a Lyrae 

24 

Minqdr Dajdjah 

(3 Cygni 

25 

Td’ir 

a Aquilae 

26 

Dhanab al-Duljtn 

8 Delphini 

27 

Dhanab Dajdjah 

a Cygni 

28 

Fam Far as 

8 Pegasi 

29 

Dhanab al-Jadl 

6 Capricorni 

30 

Sdq Sdkib al-Md’ 

6 Aquarii 

31 

Dhanab al-Qaytus 

Sh[ amdli] 

i Ceti 
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Star Name 

Identification 

32 

Mankib Far as 

(3 Pegasi 

33 

Khadtb 

|3 Cassiopeiae 



Figure A 102.3 - The zawraqi rete 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Rete II 

The second rete consists of a peripheral ring in which two mutually intersecting 
arcs are placed above and below the centre; the arcs extend up to the peripheral ring on 
both sides. Two segments of the solstitial bar above and below the centre are the masts. 

The arc with its convex side to the north is the oblique horizon of latitude 38°. The 
two halves of this arc carry the labels ufq mujassam sharqx bi-ard 38 (eastern solid 
horizon for latitude 38) and ufq mujassam gharbT bi-ard 38 (western solid horizon for 
latitude 38) respectively. The mast corresponding to this arc, i.e., the solstitial bar above 
the central hole, has the inscription c ayr dawraq (?). 
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The second arc, with the convex side to the south is the oblique horizon for latitude 
37°. The two halves of this arc carry the labels ufq mujassam sharqi bi- ard 37 (eastern 
solid horizon for latitude 37) and ufq mujassam gharbTbi- c ard 37 (western solid horizon 
for latitude 37). Its mast, i.e., the solstitial bar below the central hole, bears the label 
tayr dawraq (?). The significance of these two latitudes is not known. 

There are notches in the peripheral ring at the south and north points so that the 
rete can be fitted appropriately when using either of the two oblique horizons. There are 
also such notches at the east and west points, but on the inner side of the ring. Their 
precise function is not understood. Moreover, there is no plate designed to use with these 
zawraqT horizons as in AO 13 or A082, or a plate with star positions marked as in A099 
and A100. 

Plates 


The astrolabe has four plates with the following specifications. 
Table A102-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

25° 

13;25 (read 13;35) hours 

2a 

27° 

13;43 hours 

2b 

32° 

14; 8 hours 

3a 

30° 

13;58 hours 

3b 

36° 

14;42 hours 

4a 

0°+72° 


4b 

Substitute for normal back 



The first three plates are engraved with altitude circles for every 2° and with lines 
for seasonal and equal hours, but not with azimuth arcs. They are crudely produced and 
are given a silver finish. They are probably replacements for the original plates which 
are lost. 


A102 - Ship Astrolabe attributable to Diya’ al-Din Muhammad 


1149 


Plate 4a carries a double projection. The upper half is designed for latitude 0°. 
Under the straight horizon in the east and west is engraved Id c ard lahu (there is no 
latitude). The lower half is designed for latitude 72°; there are labels on both sides 
stating al- c ard 72. 



Figure A102.4 - Plate 4b designed as the Back of the Astrolabe 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Plate 4b is designed as the normal back of the astrolabe. The rim of the upper half 
carries altitude scales while that on the lower half bears cotangent scales. In upper left 
is the trigonometric quadrant with 9 horizontal parallels. In the upper right quadrant, 
declination arcs are drawn for each 30° solar longitude, i.e., for each sign. The signs are 
marked with their serial numbers on both the radii. In the lower half, there are the 
shadow squares for 12 digits and 7 feet with the usual labels. 
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Figure A102.5 - The first part of the geographical Gazetteer on the reverse side of the mater 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Geographical Gazetteer 

A geographical gazetteer is engraved on the two sides of the recessed mater. The 
gazetteer is organised according to the climates and provides the names, longitudes and 
latitudes of 108 localities. The gazetteer begins on the reverse side of the mater and 
continues on the obverse side. 


Table A102-3 Geographical Gazetteer I 


Place Name L <p Identification/Modern Name 


Part I 


Outer Circle 
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Place Name 

L 


Identification/Modern Name 

[-1] az khatt istiwa ta iqhm awwal (from the line of equator up to the first climate) 

1 

Jamkut 

180;0 

5;0 

Y amakoti 

2 

c Adan 

76;0 

11 ;0 

Aden, Yemen 

3 

Sarandlb 

130;0 

10;0 

Sri Lanka 

4 

Zabld 494 

74; 20 

14;10 

Zabid, Yemen 

5 

Jabal 

75;0 

13;30 

Zuqar Island, Yemen 

i 

[I] al-iqlim awwal (the first climate) 



6 

Janad 

75;30 

14;30 

Janad, Yemen 

7 

Sawmnat 

106;0 

17;0 

Somnath, Gujarat, India 

8 

Zaytun 

154;0 

17;55 

Hangzhou, China 

9 

Bljabur 

105;30 

17;20 

Bijapur, Karnataka, India 

10 

Ta c if 

77;30 

21;20 

Taif, Saudi Arabia 

11 

Makka 

Musharraf 

77; 10 

21;40 

Mecca, Saudi Arabia 

12 

Madlnat 

Tayylba 

75; 10 

25 ;0 

Medina, Saudi Arabia 

[II] al 

-iqlim du[yu]m 

(the second climate) 


13 

Khaybar 

75;20 

74;30 495 

Khaybar, Saudi Arabia 

14 

Hurmuz 

94;0 

25 ;0 

Hormoz, Iran 

15 

Akbarabad 

115;0 

26;43 

Agra, UP, India 

16 

Kawaliyar 

114;0 

26;29 

Gwalior, MP, India 

17 

Qannawj 

115;50 

26;35 

Kannauj, UP, India 


This and the next locality should be in the first climate. 
This value is clearly absurd. 
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Place Name 

L 


Identification/Modern Name 

18 

Ajmlr 

111 ;5 

26;0 

Ajmer, Rajasthan, India 

19 

Jadda 

76;0 

21;0 

Jeddah, Saudi Arabia 

20 

Ahmadabad 

103;40 

23; 15 

Ahmedabad, Gujarat, India 

21 

Burhanbur 

103;0 

20;30 

Burhanpur, MP, India 

[III] a 

1-iqlTm siwum (the third climate) 


22 

Dawlatabad 

111 ;0 

20;30 

Daulatabad, Maharashtra, India 

23 

Kanbayat 

109;20 

22; 20 

Cambay, Gujarat, India 

24 

Qayrawan 

41;0 

31;40 

Kairouan, Tunisia 

25 

Bayt al- 

66;30 

31 ;50 

Jerusalem, Israel 


Maqdis 




26 

Kufa 

79;30 

31;30 

Kufa (ancient city in Iraq) 

27 

Misr 

63; 20 

30;20 

Cairo, Egypt 

28 

Mada’in 

72;0 

33; 15 

Al-Mada’in, Iraq 

29 

Dimashq 

70;0 

33; 15 

Damascus, Syria 

30 

Baghdad 

82;0 

33;25 

Baghdad, Iraq 

31 

Flruzabad 

87;30 

28;10 

Firouzabad, Iran 

32 

Yazd 

89;0 

32;0 

Yazd, Iran 

33 

Isfahan 

87;40 

32;25 

Isfahan, Iran 

34 

Shiraz 

83;0 

29;36 

Shiraz, Iran 

35 

Kirman 

91:30 

30;5 

Kerman, Iran 


Inner Circle 




i 

tatimma iqllm siwum 

(continuation of the third climate) 

36 

Qandahar 

107;46 

33;0 

Qandahar, Afghanistan 

37 

Multan 

107;35 

29;42 

Multan, Pakistan 

38 

Burushwar 

105;15 

35;24 

Peshawar, Pakistan 
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Place Name 

L 


Identification/Modern Name 

39 

Siyalkut 

109;0 

33;0 

Sialkot, Pakistan 

40 

Lahawar 

109;20 

31;50 

Lahore, Pakistan 

41 

Tanlsar 

112;33 

30; 10 

Tanesar, Haryana, India 

42 

Dihll 

118;35 

28;19 

Delhi, India 

43 

Kulkunda 496 

114;19 

18;20 

Golconda=Hyderabad, India 

44 

c Ana 

76;0 

34;0 

Ana, Iraq 

45 

Mawsil 

77;0 

34;30 

Mosul, Iraq 

46 

Karaj 

85;45 

34;0 

Karaj, Iran 

[IV] a 

l-iqlim chaharum (the fourth climate) 


47 

Kashan 

86;0 

34;0 

Kashan, Iran 

48 

Qumm 

85;40 

35;45 

Qom, Iran 

49 

Rayy 

86;20 

35;45 

Shahr Rey, Iran 

50 

Sawa 

85;0 

34;40 

Saveh, Iran 

51 

Jurfadaqan 

85;30 

34;45 

Golpayegan, Iran 

52 

Hamadan 

83;0 

35;0 

Hamadan, Iran 

53 

Raqqa 

73; 15 

36;0 

Raqqa, Syria 

54 

Mashhad 

92;30 

36;0 

Mashhad, Iran 


496 


It should be in the first climate. 
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Figure A102.6 - Continuation of the geographical gazetteer on the obverse side of the mater 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Table A102-4 Geographical Gazetteer II 

Place Name L cp Identification/Modern name 

Part II 
Outer Circle 

Tatimma iqlTm chahdrum (continuation of the fourth climate) 


55 

Suhraward 

83;20 

36;0 

Suhraward, Iran 

56 

Sabzawar 

91;30 

36;5 

Sabzevar, Iran 

57 

Bistam 

89;30 

36;10 

Bistam, Iran 

58 

Nlshabur 

92;30 

36;21 

Neyshabur, Iran 

59 

Abhar 

84;30 

36;45 

Abhar, Iran 
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Place Name 

L 

<P 

Identification/Modern name 

59 

Astarabad 

89;35 

36;50 

Gorgan, Iran 

60 

Qazwln 

85;0 

36; 15 

Qazvin, Iran 

61 

Maragha 

82;0 

37; 20 

Maragheh, Iran 

62 

Tabriz 

82;0 

38;0 

Tabriz, Iran 

63 

Nakhjawan 

81; 15 

38;40 

Nakhichevan, Azerbaijan 

64 

Balkh 

101 ;0 

36;51 

Balkh, Afghanistan 

65 

Badakhshan 

104; 24 

37; 10 

Badakhshan, Afghanistan 

66 

Marw 

97;0 

37;40 

Mary, Turkmenistan 

67 

Harat 

94;30 

34;30 

Herat, Afghanistan 

68 

Kabul 

104;40 

34;30 

Kabul, Afghanistan 

69 

Kashmir 

108;0 

35;0 

Kashmir=Srinagar, India 

70 

Ardabll 

80;30 

38;0 

Ardabil, Iran 

71 

Nawshahr 

78;20 

38; 10 

Nowshahr, Iran 

72 

Arjlsh 

77;0 

38;30 

Ercis, Turkey 

73 

Sarakhs 

94;30 

37;30 

Sarakhs, Iran 

74 

Bulur 

108;0 

36;0 

Khatlon region, Tajikistan 

75 

Andarab 

108;45 

36;0 

Andarab, Iran 

76 

Taliqan 

85;45 

36; 10 

Taloqan, Afghanistan 

77 

Faryab 

99;0 

36;44 

Doulatabad, Iran 

78 

Jurjan 

90;0 

36;50 

Jurjan, Iran 

79 

Bakawiyya 

84;30 

39;30 

Baku, Azerbaijan 

[V] cil 

-iqllm panjum (the fifth climate) 


80 

Samarqand 

94; 17 

39;37 

Samarqand, Uzbekistan 

81 

Bukhara 

97;30 

39;50 

Bukhara, Uzbekistan 
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Place Name 

L 

<P 

Identification/Modern name 

82 

Barda c a 

83;0 

40;30 

Barda, Azerbaijan 

83 

ShamakhI 

84;30 

40;50 

Shemakhi, Azerbeijan 

84 

Qunya 

66;30 

41;0 

Konya, Turky 

85 

Khujand 

105;35 

41 ;55 

Sughd, Tajikistan 

86 

Taj 

104;0 

42;0 

Tashkent, Uzbekistan 

87 

Khutan 

107;0 

42;0 

Khotan, China 

88 

Farghana 

102;0 

42;0 

Fergana, Uzbekistan 


Inner Circle 




i 

tatimma iqlim panjum 

(continuation of the fifth climate) 

89 

Bab al-Abwab 

85;0 

43;0 

Derbent, Dagestan, Russia 

90 

Ilaq 

99;10 

43; 20 

Angren, Uzbekistan 

91 

Kashghar 

106;30 

44;0 

Kashghar, China 

[VI] a 

l-iqlim shashum 

(the sixth climate) 


92 

Alan 

83;0 

44;0 

in Dagestan, Russia 

93 

Nabaluna 

42;0 

44;0 

Naples, Italy 

94 

Shulakh 

100;30 

44;0 

Chulakkurgan, Kazakhstan 

95 

Taraz 

99;50 

44; 31 

Taraz, Kazakhstan 

96 

Blsh Baligh 

111 ;0 

44;50 

Pochongtse, Uighur (ruins) 

97 

Qaraqurum 

115;0 

46;0 

Karakorum, Mangolia 

98 

Khan Baligh 

124;0 

46;0 

Beijing, China 

99 

Haraqla 

67;20 

46;30 

Eregli, Turkey 

100 

Araq 

100;0 

48;0 


[VII] < 

il-iqlTm haftum (the seventh climate) 


101 

Akla 

108;0 

49;0 
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Place Name 

L 

<P 

Identification/Modern name 

102 

Bulghar 

90;0 

49;30 

(Bulgars) 

103 

Aqjakirman 

62;0 

50;0 

Bilhorod-Dnistrovskyi, Ukraine 

104 

Qirqir 

65;30 

50;0 

in Crimea 

105 

Marikirman 

65;45 

50;40 


[+vn; 

] khariz iqlm haftum (beyond the seventh climate) 

107 

Jina Jurabsur 

68;40 

62;0 

Hebrides Islands 

108 

Sudaq 

66;0 

51 ;0 

Sudak, Crimea 


Alidade 

The uninscribed alidade must be a replacement. 
Bibliography 

Pingree 2009, No. 20, pp. 88-93 
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A103® NORTH-SOUTH ASTROLABE ATTRIBUTABLE TO DIVA’ AL-DlN 


Not dated, 17th century 
Diameter 194 mm 

London, Victoria & Albert Museum (#809-1889) 



Figure A 103.1 - Front of the astrolabe with the northern projection of the ecliptic 
(© Victoria and Albert Museum, London) 

Like A090, this astrolabe also consists of a single plate on which the two sides 
carry the northern and southern projections of the ecliptic respectively along with 
several star positions. In A090, each side of the plate serves a single latitude, but here 






A103 - North-South astrolabe attributable to Diya’ al-Din 


1159 


the obverse side is engraved with a double projection for two latitudes and the reverse 
with a quadruple projection for four latitudes. It is doubtful whether any serious 
observation can be done with this astrolabe, but the virtuosity exhibited by these 
complex projections is truly amazing. 

Of this astrolabe, only the plate is extant. The rete, alidade and the pin are lost. 
The kursT is very delicately reticulated, with decorative lines engraved on the surface. 
But the upper part of the kursT, most probably a trifoliate finial, is broken and lost. Along 
with it, the shackle and ring are also missing. 

The kursT is adorned with a prominent central motif of a tulip with three petals; 
this is a favourite motif of Diya’ al-Din Muhammad and occurs in several of his 
astrolabes. 497 Because of this and because of the fact that this astrolabe carries north- 
south projections in the same manner as A090, this astrolabe can be attributed to Diya’ 
al-Din. 

Obverse Side with the northern Projection of the Ecliptic 

The rim of the astrolabe is divided in 1° and 5° and numbered in 5 s clockwise 
from 5 to 360. The upper half carries the projection for the latitude 36° (Samarqand, or 
the middle of the fourth climate). The latitude is mentioned under the western end of 
oblique horizon as al- c ard 36 and the maximum duration of the daylight under the 
eastern end as scfcit 14;42. The lower half is engraved for latitude 32° (Lahore). Here 
the latitude and the maximum duration are given in the same manner as al- c ard 32 and 
scTdt 14; 8. 

In both halves are drawn the oblique horizons, altitude circles for every 2° (each 
fifth highlighted), azimuth arcs for every 10° above the horizon, plain lines for seasonal 
hours and dotted lines from the western horizon for equal hours. The hour lines related 
to latitude 36° are drawn in the lower half and those for latitude 32° in the upper half. 
All these lines are numbered in Abjad. 


497 


For example, A067, A071, A076, A082, A084, A085 and A088. A somewhat stylized version of 
the motif occurs in some other astrolabes like A070 and A080. 
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Figure A 103.2 - Reverse side of the plate with the southern projection of the ecliptic 
(@ Victoria and Albert Museum, London) 

Upon these is superimposed the ecliptic circle in its northern projection. It is 
divided, as usual, in the 12 signs and labelled with their names from the vernal equinox 
onwards in an anti-clockwise direction. Each sign is divided in groups of 6° and 
numbered from 6 to 30 in the same direction. Single degrees are marked on the edge. 

On the entire plate are marked the positions of over 50 stars with dots enclosed in 
circles and their names are engraved next to their positions. 
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Reverse Side with the Southern Projection of the Ecliptic 

As on the obverse side, the rim is divided here also in 1° and 5° and numbered 
clockwise in 5s from 5 to 360 in Abjad. On the rim of the upper right quadrant, however, 
the groups of 5° are numbered once again, but anti-clockwise from the west point to the 
south point, in common Arabic/Persian numerals from 5 to 90 which are engraved just 
above the Abjad numerals. On the rim of the upper left quadrant, the cells are divided 
in two by diagonal lines. The lower parts of the cells are filled with the Abjad numerals 
from 271 to 360 from the east point up to the north point. In the upper part are engraved 
the common Arabic/Persian numerals from 5 to 90 in the same direction for measuring 
the angles of altitudes, and once more in Abjad notation from 5 to 90 in the reverse 
direction, i.e., from the south point to the east point. 

The four quadrants inside these degree scales are designed for four different 
latitudes, viz. 22° (Mecca), 25° (Medina), 27° (Agra) and 29° (Delhi). 

The upper left quadrant carries projections for latitude 29°; here altitude circles 
are drawn for every 3° (each fifth highlighted) in such a manner that the south point of 
the plate is also the south point of the projection. The labels al-ard 29 and sd'dt 13;52, 
are engraved above the eastern part of the horizontal diameter. 

The upper right quadrant is engraved with the projections for latitude 22°; altitude 
circles are drawn for every 3° in such a manner that the west point of the plate becomes 
its south point. The labels al-ard 22 and sd'dt 13;26 are engraved along the upper half 
of the vertical diameter. 

The lower right quadrant carries the projections for latitude 27°; altitude circles 
are drawn for every 3°, treating the north point of the plate as the south point of the 
projection. The labels al-ard 27 and sd'dt 13;43 are written below the western half of 
the horizontal diameter. 

The lower left quadrant is calibrated for latitude 25°; altitude circles are drawn for 
every 3°, treating the east point of the plate as its south point. The labels al-ard 25 and 
sd'dt 13;35 are written along the lower half of the vertical diameter. 

In all the four quadrants azimuth arcs are drawn above the horizon for every 10°; 
lines for seasonal hours and dotted lines from the western horizon for equal hours are 
drawn with appropriate orientation. Consequently, the plate looks very cluttered, 
especially around the centre. 
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Upon this plethora of projections is superimposed the southern projection of the 
ecliptic circle. It is divided into the 12 signs and labelled with their names, starting from 
the vernal equinox and proceeding anti-clockwise. However, the vernal equinox on the 
reverse side is situated at western intersection of the ecliptic with the equinoctial colure, 
or horizontal diameter. Each sign is divided in groups of 6° and numbered from 6 to 30 
in the same direction. Single degrees are marked on the edge. Here also the positions of 
over 50 stars are marked with dots enclosed and their names engraved, but with southern 
orientation. 
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A104® NORTH-SOUTH ASTROLABE ATTRIBUTABLE TO DIVA’ AL-DIN 498 

Not dated, 17th century 
Diameter 128 mm 

Chicago, Adler Planetarium (# L-100) 



Figure A 104.1 - Front of the astrolabe with the northern rete 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


498 


Entry based on Pingree 2009, no. 19, pp. 82-87; the two star lists have been rearranged according 
to increasing right ascension. This astrolabe was previously in the Time Museum, Rockford, 
Illinois, and was described and illustrated in Turner 1985, no. 4, pp. 74-83. 
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This is one of most ambitious astrolabes produced in the Lahore family. It has an 
ingenious construction akin to that of A102. While the latter is equipped with limbs on 
the front and the back, the main body of the present astrolabe consists of just the limb 
and kursT both cast in one piece. The limb carries degrees scales on both sides and 
accommodates seven plates and a northern rete in the front and a southern rete in the 
back. In the thickness of the ring, there are slots at the north and south points, so that 
the tabs on plates can be inserted in either slot. The retes and plates are held in the limb 
by four rotatable lugs affixed to the limb on each side. Because of these lugs which rise 
from the surface of the limb, a conventional alidade cannot be used. Therefore, sighting 
plates with holes are set up on either side of the east-west bar on both the retes. There is 
a ruler which can be used on either side. 

This astrolabe is not signed, nor dated. But Turner has already drawn attention to 
the fact that it closely resembles five other astrolabes from Lahore, namely A076, A090, 
A099, A102 and A103. The north-south projections in the retes and in plates, ghatT 
scales on the plates, sigmoid curves of the midday altitude of the sun, gazetteer arranged 
according to climates, the style of the reticulated kursT and many other features strongly 
indicate that it must have been made by Diya’ al-Din. 

Components 

Limb with kursT (d. 128, h. 173, t. 28), shackle and chain, 2 retes, 7 plates, ruler, 
pin and horse. 

Front 

There is no ring, but a chain which may not be original. The shackle is trifoliate 
in shape. The kursT very beautifully reticulated with ornate engravings on the surface. 
The limb is divided on both sides in 1°, 3° and 6° and numbered clockwise in 6s from 
6 to 90 in each quadrant. 
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Figure A104.2 - The northern rete 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Northern Rete 

The peripheral Capricorn ring and the ecliptic ring are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
The ecliptic ring is divided in the 12 signs of the zodiac and engraved with their names. 
Each sign is divided into groups of 6° and numbered from 6 to 30. These groups are 
further subdivided into single degrees on the edge of the ecliptic ring. Traces of the 
circles of equator and the Tropic of Cancer are visible. The 38 star pointers are joined 
by a tracery of leaves or leaf-clusters. 
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Table A104-1 Stars on the Northern Rete 



Star Name 

Identification 

1 

Dhanab Qaytus 

|3 Ceti 

2 

Batn 

(3 Andromedae 

3 

Fam Qaytus 

Y Ceti 

4 

Sadr Qaytus 

k Ceti 

5 

Ghul 

(3 Persei 

6 

Kaff al-Jadhma ’ 

a Ceti 

7 

Tali Masdfat al-Nahr 

y Eridani 

8 

Dab a ran 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl 

(3 Orionis 

11 

Yad Yusrd 

Y Orionis 

12 

Yad Yumnd 

a Orionis 

13 

Rijl Yumnd 

k Orionis 

14 

Shfrd Yam dm 

a Canis Majoris 

15 

Slii' rd ShdmT 

a Canis Minoris 

16 

Tarfat al-Safina 

p Puppis 

17 

Fard Shujd c 

a Hydrae 

18 

Qa’idat al-Batiya 

a Crateris 

19 

c Andq 

t, Ursae Majoris 

20 

Jandh Ghurdb 

Y Corvi 

21 

Simdk A c zal 

a Virginis 

22 

Simdk Ram ill 

a Bootis 

23 

Nayyir Fakkah 

a Coronae Borealis 

24 

c Unuq Hayyah 

a Serpentis 
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Star Name 

Identification 

25 

Ras al-Jdthi 

a Herculis 

26 

Rds al-Hawwd 

a Ophiuchi 

27 

c Ayn TinnTn 

a Draconis 

28 

Yad Hawwd 

6 Ophiuchi 

29 

Waqi c 

a Lyrae 

30 

Minqar Dajdjah 

(3 Cygni 

31 

Nasr Td’ir 

a Aquilae 

32 

Dhanab al-Dulfin 

8 Delphini 

33 

Dhanab al-Dajdjah 

a Cygni 

34 

Fam Far as 

8 Pegasi 

35 

Dhanab al-Jadl 

a Capricorni 

36 

Sdq Sdkib al-Md’ 

6 Aquarii 

37 

Surrat Faras 

6 Pegasi 

38 

Mankib Faras 

(3 Pegasi 
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Figure A104.3 - The southern rete 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Southern Rete 

In the southern rete, the Tropic of Cancer passes through the peripheral ring. This 
Cancer ring and equinoctial ring are held together by the equinoctial bar which has a 
counter change at the centre. The upper half of the solstitial bar is also represented. As 
in the northern rete, the ecliptic ring here is divided into the 12 signs of the zodiac and 
engraved with their names and each sign is divided into 6° and 1°. However, in this 
southern rete, the signs commence at the west point and proceed anti-clockwise. 
Likewise the right ascension of the stars also increases anti-clockwise. 

The upper half of the solstitial bar is engraved with a declination scale, such as 
normally to be found on the alidade. On the surface of the bar, 6 divisions are created 
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and each of these is marked with the serial numbers of a pair of signs. Each of these 
divisions is subdivided (somewhat unevenly) into 6 units on the edge. 

The 26 stars marked on the rete are listed below, starting from the west point and 
proceeding anti-clockwise in the order of increasing right ascension. 

Table A104-2 Stars on the Southern Rete 



Star Name 

identification 

1 

Dhanab Qaytus J[aniibi] 

(3 Ceti 

2 

Muqaddam 

(3 Arietis 

3 

Mu ’akkhir Sharatayn 

y Arietis 

4 

Sadr Qaytus 

n Ceti 

5 

Tali Masdfat Nahr 

Y Eridani 

6 

Rijl 

|3 Orionis 

7 

Yad Yumna 

a Orionis 

8 

Rijl yumna 

k Orionis 

9 

Shfra Shdmi 

a Canis Minoris 

10 

Tarfat Safina 

p Puppis 

11 

Fard al-Shujd c 

a Hydrae 

12 

Qa' idat al-Batiya 

a Crateris 

13 

Sarfa 

(3 Leonis 

14 

Simdk Ramih 

a Bootis 

15 

Kijfa Sh[amdli] 

(3 Eibrae 

16 

c Unuq al-Hayyah 

a Serpentis 

17 

Rukbat Hawwd Yasra 

t, Ophiuchi 

18 

Rds al-Jathi 

a Herculis 

19 

Rds al-Hawwd 
* 

a Ophiuchi 

20 

Yad al-Hawwd Yumna 

5 Ophiuchi 



1170 


Diya’ al-Din Muhammad 



Star Name 

identification 

21 

‘Isbal al-Ramih 

p Sagittarii (?) 

22 

Nasr Fair 

a Aquilae 

23 

Qarn al-Jadi al-Tham 

(3 Capricorni 

24 

Fam Far as 

8 Pegasi 

25 

Mankib Sdk Sdkib 

a Aquarii 

26 

Dhanab al-Qaytus 

Sh[ a mall] 

i Ceti 


Plates 

There are seven plates. The first four are calibrated for specific latitudes. The fifth 
plate carries on both sides combined projections for two latitudes each. Some of the 
plate faces carry northern projections and some others southern projections. In the 
following table, the northern and southern projections are listed separately. The sixth 
plate is engraved with the plate of ecliptic coordinates on the obverse side and with the 
plate of horizons on the reverse. The last plate carries what is normally engraved on the 
mater, namely a geographical gazetteer on the obverse and the trigonometric quadrant, 
the zodiac quadrant, the shadow squares and astrological tables on the reverse side. 


Table A104-3 Plates 


<P 

4a 

11° N 

la 

19° N 

3a 

27° N 

4b 

29° N 

2a 

32° N 

lb 

22° S 


Maximum duration of daylight 
hours ghati 

12;48 


34 

35 


34 
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<P 

Maximum duration of daylight 
hours ghatT 

3b 

36° S 

35 

2b 

40° S 

36.6 

5a 

0° + 30° S 


5b 

34° S 

14;26 


38° S 

14;42 

6a 

Plate of ecliptic coordinates 

6b 

Plate of horizons 


7a 

Geographical gazetteer 

7b 

What is usually on the back of the astrolabe 


Plates 1-4 carry altitude circles for every 2°, with each third one dotted, and 
azimuth arcs for every 10° above the horizon. There are lines for seasonal hours 
numbered from 1 to 12 from the western horizon onwards. The lines for equal hours 
vary considerably. On la (19° N), 2a (32° N), 2b (40° S), 3a (27° N), 3b (36° S) dotted 
lines for equal hours are drawn from the western horizon. Each hour is then divided by 
plain lines in five parts of 12° minutes each. Two of these parts constitute a ghatl These 
ghatjs are numbered serially from the western horizon onwards. 

On lb (11° N) these lines for equal hours and for 12° minutes are drawn from 
both the western and eastern horizons. Here the ghatjs are numbered from 1 to 14 from 
each horizon up to the meridian. 

On 4b (29° N) there are dotted lines for equal hours and plain lines for glmtis 
drawn from the western horizon. The ghatjs are numbered serially from the western 
horizon onwards. 

On 4a (11° N) dotted lines for equal hours and plain lines for glmtis are drawn 
from both the eastern and western horizons and counted from both the horizons; the 
hours are numbered in Abjad from 1 to 7 from each horizon up to the meridian; the 
ghatjs are numbered in common Arabic/Persian numerals from 1 to 16 from each 
horizon up to the meridian. 
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Figure A104.4 - Plate 3b with southern projection for latitude 36°. 

Note the dotted lines for equal hours and plain lines for Vi ghatls 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Surprisingly there is great laxity in engraving the labels mentioning the latitude 
and the maximum duration at that latitude. While the latitude is mentioned in all cases, 
the other parameter is not. Only in one case (4a for 11 ° N) the duration is mentioned in 
hours and minutes together with the argument: sa'at 12;48. On la (19° N) the argument 
sa c at is engraved without the actual value. As can be seen from the table above, the 
maximum duration is given in ghatls and palas in 5 cases. The engraver had difficulty 
in transliterating the term ghati (or ghad/rl as it is commonly pronounced) in 
Persian/Arabic script; sometimes karl-hd and some other times kahrl-hd, with two 
different types of glyphs for ‘h’, L -hct’ being the plural suffix. 
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Figure A104.5 - Plate 5b with double projection of latitudes 34° S and 38° S 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Plate 5 has double projections of latitudes 0° and 30° on the obverse and of 34° 
and 38° on the reverse, with altitude circles for every 3° and azimuth arcs for every 10° 
above the horizon. On the obverse side, under the projection for 0° is engraved la c ard 
lahu (there is no altitude). Under the projection for 30° there is an incomplete label Card 
30 sd c at ) which omits the maximum duration. On the reverse side, however, the two 
latitudes receive full labels c ard 34 sa c at 14;26 and c ard 38 sa c dt 14;42. 

Plate 6 has the plate of ecliptic coordinates on the obverse and the plate of horizons 
on the reverse, the former with the usual label and the latter without. 
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Figure A104.6 - Plate 7a with the geographical gazetteer 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Geographical Gazetteer 

On 7a is engraved a geographical gazetteer in three circles providing the names, 
longitudes and latitudes of 77 localities, arranged according to climates. 499 


499 


There are some misreadings in Pingree 2009, p. 87. These are mentioned with the prefix ‘P’ in 
brackets after the relevant entry. 
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Table A104-4 

Geographical Gazetteer 




Place Name 

L 




Outer Circle 




[-1] az khatt istiwa ta iqlim awwal (from the line of equator up to the first climate) 

01 

Jazlra Qanbala 

21;0 

3;0 


02 

Jamkut 

170;0 

5;0 


03 

Shala 

180;0 

5;0 


04 

Ghana 500 

19;0 

10;0 


05 

c Adan 

76;0 

11;0 


06 

Sarandlb 

130;0 

10;0 


i 

[I] mabda iqlim awwcil 12;48 (beginning of the first climate [at latitude] 12;48°) 

07 

Jubil 

75;0 

13;30 

i 

08 

Janad 

75;30 

14;30 


09 

Burhanbur 

103;0 

20;30 


10 

Junlr 

110;5 

19;48 

(P 108;0) 

11 

Tanah 

114;5 

19;20 

(P 104) 

12 

Juytil 

106;40 

19;0 


13 

Bljabur 

105;30 

17;20 

(P 104;30 

17;10) 

14 

Dawlatabad 

111 ;5 

20;30 

(P 102;0) 

[II] mabda iqlim duyum 20;31 (beginning of the second climate [at latitude] 

20;31°) 

15 

Ta’if 

77;30 

21;20 

(P in climate I) 

16 

Makka 

Musharraf 

77; 10 

21;40 



500 


The entries of this and the next place are mixed up in Pingree 2009, p. 87. 
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Place Name 

L 

<P 


17 

Madlnat 

Tayyiba 

75;20 

25;0 


18 

Hurmuz 

92;0 

25;0 


19 

Akabarabad 

114;0 

26;43 


20 

Qannawj 

115;50 

26;35 

(P Ganawj) 

21 

Ajmlr 

111 ;5 

26;0 

(Pill) 

22 

Kwaliyar 

114;0 

26;29 


23 

Lahknaw 

114;53 

26;30 


24 

Jawnbur 

119;6 

36;36 

(read; 26;36) 

25 

Awadh 

118;6 

27; 22 


26 

Balawan 

119;59 

27; 22 

(read 

Badawan) 

27 

Banaras 

107;20 

26;55 

(P 117; 20 

26; 15) 

28 

Ahmadabad 

108;40 

23; 15 


29 

Kanbayat 

109;20 

22; 20 


mabda 

iqhm siwum 27;34 (beginning of the third climate [at latitude] 27;34°) 

30 

Kulkanda 

114;19 

28;4 

(read: 18;4) 

31 

Firuzabad 

87;30 

28;10 


32 

Dihll 

113;35 

28;39 


33 

HansI 

112;25 

29;45 

(P 28;45) 

34 

Banlbahtah 

113; 20 

28;52 


35 

Baran 

114;5 

28;48 


36 

Multan 

107;35 

29; 40 


37 

Shiraz 

108;0 

29;16 

(read 88;0) 

38 

Basra 

84;0 

30;0 
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Place Name 

L 



39 

Kirman 

Middle Circle 

91;30 

30;5 


40 

Tahanlsar 

112;33 

30; 10 

(P 112;13) 

41 

Misr 

66;30 

30;20 


42 

Sunam 

112;25 

82 

(read latitude 
30;30) 

43 

Parshur 

85;55 

3 1 ;0 

(read 105;55) 

44 

Kufa 

79;30 

31;30 


45 

Qayrawan 

41;0 

31;40 


46 

Bayt al-Maqdis 

66;30 

31 ;50 


47 

Lahur 

109;20 

31 ;50 


48 

Yazd 

89;0 

32;0 


49 

Isfahan 

87;40 

32;25 

(P 81;40) 

50 

Qandahar 

107;40 

33;0 


51 

Baghdad 

82;0 

33;25 


[IV] mabda 
33;43°) 

iqlTm chaharum 33;43 (beginning of the fourth climate [at latitude] 

52 

Kashan 

86;0 

34;0 


53 

Harat 

94; 20 

34;30 

(P 62; 10 34;20) 

54 

Sawa 

85;0 

35;0 


55 

Kashmir 

108;0 

35;0 


56 

Halab 

72;10 

35;50 


57 

Mashhad 

92;30 

36;0 


58 

Balkh 

101;0 

36; 11 

(P 36;51) 

59 

Maragha 

82;0 

37; 20 
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Place Name 

L 

<P 


[V] mabda iqlim panjum 39; 1 (beginning of the fifth climate [at latitude] 39; 1°) 

60 

Samarqand 

99;19 

39;37 


61 

Bukhara 

97;30 

39;50 


62 

Tubbat 

110;0 

40;0 



Inner Circle 




63 

Khutan 

107;0 

42;0 

(P 101 ;0) 

64 

Farghana 

102;0 

42 


65 

Ilaq 

99;0 

43; 20 

(P 99;30 43;6) 

66 

Khujand 

97;45 

43;30 


i 

[VI] mabda iqlim shashum 43;30 (beginning of the sixth climate [at latitude] 
43;30°) 

67 

Kashghar 

106;30 

44;0 


68 

Alan 

43;0 

44;0 

(P ‘read 73;0’) 

69 

Blsh Baligh 

111 ;0 

45;50 


70 

Khan Baligh 

124;46 

46;0 


71 

Harqala 

67;20 

46;30 


[VII] mabda iqlim haftum 47;30 (beginning of the seventh climate [at latitude] 
47;30°) 

72 

Araq 

105;0 

48;0 

(P 85;0) 

73 

Akla 

88;0 

49;0 

(P 108;0) 

74 

Qirqir 

65;30 

50 



[+VII] khariz iqlim haftum (beyond the seventh climate) 

75 Marikirman 64;45 50;40 

76 Jazlra Fard — 64;41 

77 Sudaq 66;0 51;0 


A104 - North-South astrolabe attributable to Diya’ al-Din 


1179 


Place Name L 


qp 



Figure A 104.7 - Plate 7b to be used as the back of the astrolabe 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Back 

There is no back as such in this astrolabe; its function is discharged by the reverse 
side of plate 7, where the various elements are arranged somewhat differently from the 
usual backs of astrolabes. Here the lower half contains six semi-circular rows. Reading 
from the outside, these contain successively the names of the 28 lunar mansions, the 
names of the 12 zodiac signs, the planetary lords of the terms (indicated by the final 
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letters of their names), the degrees in each term, cotangent scales in feet and digits and 
their subdivisions. These rows are extended into the upper half, where they remain 
completely blank. Then follows a circular row carrying in each quadrant altitude scales, 
divided in 6° and 1°, and numbered from 6 to 90. Inside this altitude scale, the upper 
half is occupied by a double solar quadrant with declination arcs for 5° of solar 
longitude, with each third arc dotted. The serial numbers of the relevant signs are written 
along the horizontal diameter; 8, 7, 6, 5, 4, 3 from the periphery in the east up to the 
centre (i.e., from winter solstice to summer solstice) and 2, 1,0,11, 10, 9 from the centre 
up to the periphery in the west (i.e. from summer solstice to winter solstice). The 
declination arcs are also numbered along the vertical radius, but all the numbers are not 
clearly visible in the available photo. 

On the quadrant on the right are drawn three sigmoid curves of the midday altitude 
of the sun at latitudes 19°, 27° and 32°. There are no labels with these curves, merely 
the latitude values are engraved. 

In the lower left quadrant are engraved two shadow squares, one inside the other. 
The outer one is for 12 digits and the inner one for 7 feet. They are accompanied by the 
usual labels. In the lower right is the trigonometric quadrant with 30 vertical parallels, 
each third line is dotted. 



Figure A 104.8 - Graduated ruler 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Ruler 

There is no alidade; instead each of the retes is equipped with sights at the two 
ends of its equinoctial bar. There is a graduated ruler with ornate ends which can be 
used on either side. Each of its arms is divided in 6 units. These units are engraved with 
Abjad numbers in two registers as shown below. But the significance of these numbers 
eludes us. 
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40 64 

42 

12 

20 

? 

45 

? 

42 

12 

22 

8? 

10 

42 

26 

24 

31 

18 

32 

48 

29 

24 

18 

42 

65 


Provenance 

This astrolabe was previously with the Time Museum, Rockford, Illinois. 
Bibliography 

Pingree 2009, No. 19, pp. 82-93 
Turner 1985, no. 4, pp. 74-83. 
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hAmid 

Hamid ibn Muhammad MuqTm (fl . 1655-1691) belongs to the fourth generation of 
the Lahore family of instrument makers. He is known though 11 astrolabes and 3 
celestial globes produced between August 1655 and June 1691 A 01 In an astrolabe 
preserved in the Houghton Library of the Harvard University, the year of production is 
engraved as 1038 (= AD 1628-29). But this year is too early for Hamid’s work since his 
own father’s Muhammad MuqTm’s instruments begin to appear only from AH 1031/ AD 
1021-22. Therefore, the year on the astrolabe at the Houghton Library must have been 
wrongly inscribed as 1038 instead of 1068. 

Apart from producing astrolabes and celestial globes, Hamid also copied a 
manuscript of Naslr al-Dln al-TusI’s highly popular manual on the astrolabe entitled 
BistBab on 10 Sha’ban 1087 (=17 September 1678). 502 

Hamid’s astrolabes are relatively small, with diameters ranging between 77 and 
142 mm, and they lack the elegance of the astrolabes crafted by his father Muhammad 
MuqTm and by his elder cousin Diya’ al-DTn. Hamid attempts to make his mark in other 
respects. The most remarkable of these is that, in 10 out of the 14 instruments which 
bear his signature, he mentions the precise date ( tcirTkh ) and month (, shahr ), besides the 
year of production. 

We have seen that in his gazetteers, Allahdad wished to provide inhiraf along with 
longitudes and latitudes, but failed to do so, and that thereafter Allahdad’s descendants 
limited their gazetteers to just longitudes and latitudes. Hamid tries to revive this older 
tradition and gives inhiraf and jihat, in addition to longitudes and latitudes in some of 
his astrolabes (A112 - A116, A119). 


His three globes are dated 1655 (Cambridge, Whipple Museum), 1682 (Hyderabad, Salar Jung 
Museum) and 1690 (Pune, Kelkar Museum). Their full descriptions will appear in section F. 

Cf. Catalogue of the Persian Manuscripts in the Salar Jung Museum and Library, Hyderabad , Vol. 
IX, Hyderabad 1988, Ms. no. 3877: Bist Bab , with an anonymous commentary, copied by Hamid 
AsturlabI ibn Muhammad MuqTm on 10 Sha’ban 1087/17 September 1678. While showing me the 
manuscript. Dr Rahmat Ali Khan, the then Keeper of Manuscripts, Salar Jung Museum, remarked 
about the particularly poor calligraphy of Hamid. 
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In the Lahore astrolabes, the arcs of declination are drawn at equal spaces in the 
solar quadrants at the back. Hamid follows this family tradition in some of his 
astrolabes, but in others, he projects them stereographically as is done in Safavid 
astrolabes. In drawing the graphs of the midday altitude of the sun in all seasons (khatt 
nisf al-nahar), he gives greater importance to the latitude of Mecca (at 20° or 21°) than 
to the latitudes of Lahore, Agra and Delhi. 

The most remarkable piece of his work is the highly complex and massive 
astrolabe and qibla-indicator which he completed on 6 December 1686. It is constructed 
like a round casket in which are stacked the rete and seven plates. Five of these plates 
are calibrated for different latitudes, but inside the circle of Cancer on each plate are 
drawn lines radiating from the centre, indicating the azimuths of qibla of certain places 
with their names. The remaining two plates are exclusively devoted to qibla-lines from 
various localities. A very elaborate set of astrological tables is engraved on the back . 
The geographical gazetteer is engraved on the inner side of the lid, providing the 
longitude, latitude, the inhiraf or the azimuth of qibla, and jihat for 142 localities. This 
and other gazetteers of Hamid contain names of several Indian cities for the first time, 
such as Rajmahal and Gaur in Bengal, Bandar Surat (the seaport of Surat) in Gujarat 
and Gulbarga in Karnataka. 

Apparently, this instrument was meant as presentation piece for some high noble 
at the Mughal court whose name must have been engraved on the front side of the kursT. 
About a hundred years later, a new owner got the original erased and had his name 
engraved at the apex of the upper right quadrant on the back as Malik Qadirdad Khan 
Muhandis 1186 sanah (owner Qadirdad Khan, engineer/technician, AD 1772-73). 
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A105® ASTROLABE BY HAMID, 1068 AH (AD 1657) 

2 Muharram 1068 = 9 October 1657 
Diameter 131 mm 

London, Nasser D. Khalili Collection of Islamic Art (SCI 13) 



Figure A105.1 - Front of the astrolabe (photo by S. R. Sarma) 



A105 - Astrolabe by Hamid, 1068 AH (AD 1657) 
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Components 

Body with kursi (d. 131, h. 170, t. 1), shackle and ring, rete for 38 stars, 5 plates, 
uninscribed alidade, washer, pin and horse. 

Front 

Large ring, trifoliate shackle, kursi pierced with an elaborate symmetric pattern, 
trifoliate finial. The limb is divided in 1° and 6° and labelled from 6 to 90, separately 
in each quadrant. 

Rete 

The equator is not represented in the rete. The two rings of the Capricorn and 
ecliptic are held together by the complete equinoctial bar (with counter changes at its 
intersections with the ecliptic ring) and by the almost complete solstitial bar, which is 
interrupted by two heart-shaped ornaments, on either side of the equinoctial bar. 
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Figure A105.2 - Rete of the astrolabe (photo by S. R. Sarma) 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided into groups of 6° and numbered accordingly from 6 to 30. 
The sloped edge of the ecliptic ring is graduated in 3°. 

There is an arch-shaped Capricorn index (, al-muri ). A handle was provided in the 
outer ring at about 140° NW, but it got detached and there remains the just the hole 
where it was affixed. 

The star pointers are generally shaped like tiger’s claws; in two cases, Hamid 
shapes them like the petals of tulip flowers, following the style of his father Muqlm. The 
star l Ceti is placed in the lower half, just above |3 Ceti, both in the sign Aries. Star names 
are often abbreviated. 
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Table A105-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
ShfamalT] 

i Ceti 

2 

Dhanab al-Qaytus Janubi 

(3 Ceti 

3 

Batn al-Hiit 

(3 Andromedae 

4 

Rijl al-Musalsala 

Y Andromedae 

5 

Fam al-Qaytus 

y Ceti 

6 

Sadr al-Qaytus 

k Ceti 

7 

Rds al-Ghul 

(3 Perse 

8 

Kaff al-Jadhma ’ 

a Cet 

9 

TallMasdfat al-Nahr 

Y Eridani 

10 

c Ayn al-Thawr 

a Tauri 

11 

c Ayyuq 

a Aurigae 

12 

Rijl al-Jawzd’ [aTJYusrd 

|3 Orionis 

13 

Yad al-Jawzd’ [al-Yusrd] 

Y Orionis 

14 

Yad al-Jawzd’ [al-Yumnd] 

a Orionis 

15 

Rijl al-Jawzd’ [aTJYumnd 

k Orionis 

16 

Shfrd Yamdm 

a Canis Majoris 

17 

Shfrd [ShamT] 

a Canis Minoris 

18 

Tarfat al-Safina 

p Puppis 

19 

Mankhar al-Shujcl 

a Hydrae 

20 

Fard al-Shujd c 

a Hydrae 

21 

[Qa c idat] al-Bdtiya 

a Crateris 

22 

Jandh al-Ghurdb 

Y Corvi 

23 

[ Simdk] A c zal 

a Virginis 
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Star Name 

Identification 

24 

Simak Ramih 

a Bootis 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

Rds al-Jathi 

a Herculis 

29 

Yad al-Hawwa [al-Yumna] 
al-Muqaddam 

6 Ophiuchi 

30 

Nasr WdqY 

a Lyrae 

31 

Nasr Fair 

a Aquilae 

32 

Dhanab al-Dulfin 

8 Delphini 

33 

Dhanab al-Dajdjah 

a Cygni 

34 

Fam al-Faras 

8 Pegasi 

35 

Dhanab al-Jadi 

6 Capricorni 

36 

Sdq Sakib al-Md’ J[anubT] 

6 Aquarii 

37 

Surrat al-Faras 

6 Pegasi 

38 

Kaff al-Khadtb 

(3 Cassiopeiae 


Plates 

There are 5 plates. The duration of the longest day is given in hours, minutes and 
seconds, but there are inconsistencies in the first two entries. 

Table A105-2 Plates 



<P 

Longest day 

la 

21° 

13;36,56 hours 

lb 

22° 

13;20,56 hours! 

2a 

25° 

13;33,36 hours 
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<P 

Longest day 

2b 

27° 

13;42,46 hours 

3a 

32° 

14;8,0 hours 

3b 

36° 

14;27,10 hours 

4a 

18° 

13;3,56 hours 

4b 

0°+72°+90° 


5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons with the label safiha afaqT 


Surprisingly there is no plate for Delhi. On plates 1 to 4a, altitude circles are drawn 
for every 3°, with every fifth circle dotted. Azimuth arcs are drawn for every 6° below 
the horizon and numbered in a straight line. Plain lines for seasonal hours and dotted 
lines for equal hours counted from the western horizon. Under the western horizon al¬ 
ma ghrib and under the eastern horizon al-mashriq. 

Plate 4b contains a combined projection for the latitudes of 0°, 72° and 90° with 
the labels la c ard lah, li c ard 72 and li c ard tis c un respectively. 

Plate 5 is engraved with the plate of ecliptic coordinates on the obverse and with 
the plate of horizons on the reverse. 

Geographical Gazetteer 

The gazetteer is engraved in two concentric circles for 38 localities with their 
longitudes and latitudes. In the outer circle the tops of the letters are towards the centre; 
in the inner circle they are towards the circumference of the astrolabe. 
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Figure A 105.3 - Geographical Gazetteer (photo by S. R. Sarma) 


Table A105-3 Geographical Gazetteer 


Place Name L 


<P 


Outer Circle 
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Place Name 

L 


1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat Rasul 
c AlIyat al-Salam 

75;20 

24;50 

3 

Ta c if 

77;30 

21;20 

4 

c Adan 

76;0 

11 ;0 

5 

Jidda 

76;0 

21 ;0 

6 

Bayt al-Maqdis 

66;30 

31;50 

7 

Misr 

63;0 

30;20 

8 

Kufa 

79;30 

31;30 

9 

Baghdad 

80; 15 

33;20 

10 

Mada’in 

80;20 

33;0 

11 

Isfahan 

86;40 

34;25 

12 

Shiraz 

88;0 

29;0 

13 

Multan 

107;35 

29;30 

14 

Lahur 

109;20 

31;50 

15 

Bust 

100;0 

33;0 

16 

Qandahar 

107;40 

33;0 

17 

Akra 

115;4 

26;43 

18 

Dihll 

113:18 

28; 13 

19 

Hamadan 

103;0 

36;8 

20 

Badakhshan 

104; 25 

36; 10 

21 

Balkh 

101;0 

36;41 

22 

Kabul 

104;40 

34;30 

23 

Kashmir 

105;0 

35;0 

24 

Tus 

92;30 

36;0 
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Place Name 

L 

T 

25 

Bukhara 

96;30 

39; 10 

26 

Samarqand 

99;0 

40;0 

27 

Tubbat 

110;0 

40;0 


Inner Circle 



28 

Dawlatabad 

111 ;0 

20;30 

29 

Pljapur 

114;20 

17; 17 

30 

Kulkand 

114; 19 

18;4 

31 

Burhanpur 

112;0 

21 ;21 

32 

Janlr 503 

110;0 

18;48 

33 

Kanbayat 

109;20 

22;20 

34 

Lakhnaw 

114; 13 

26;30 

35 

Kawaliyar 

114;0 

26;29 

36 

Banaras 

117; 20 

26; 15 

37 

Jawnpur 

119;6 

26;30 

38 

Ajmlr 

111 ;5 

26;0 


Back 

The rim of the upper half bears the altitude scales divided in 1 ° and 6° and labelled 
6—90; 90—6. In the upper left is a trigonometric quadrant with 60 horizontal parallels. 
In the upper right quadrant are drawn six declination arcs, labelled along the vertical 
and horizontal diameters with the serial numbers of the signs from 0 to 11. Three graphs 
of solar meridian altitude for the latitudes 20° (Mecca?), 21° (Agra) and 32° (Lahore), 


503 This locality is mentioned also in the next three astrolabes (A106, A107and A108) with the same 
coordinates. It ought to be in south India, but cannot be identified 
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with labels khatt nisf al-nahar bi- c ard 20, khatt nisf al-nahdr bi-ard 27 and khatt nisf 
al-nahar bi-ard 32. 

In the lower half, there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7 with the usual labels. 

Inside the shadow squares is a table of triplicities. Outside the shadow squares are 
two semi-circular tables that show the correlation between the 28 lunar mansions and 
the 12 signs of the zodiac. The rim of the lower half bears the cotangent scales. 
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Figure A105.4 - Back of the astrolabe (photo by S. R. Sarma) 


Alidade 

The alidade has ornate ends and an ornate centre-piece, but is without any 
graduations or labels. 
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Figure A 105.5 - Signature of the Astrolabe Maker (photo by S. R. Sarma) 

Inscription 

Below the shadow squares is the maker’s signature which is continued on the left 
and right of the shadow squares: 

sanah qalTl cil- c ibad hamid ibn muhammad muqlm ibn c Tsd 
ibn cillahdad asturldbi lahuri humayum 
ft al-tarlkh 2 shahar muharram 
ft sanah 1068 hijrt. 

‘Made by the least of the servants [of God], Hamid, son of Muhammad 
Muqlm, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, on the date 2 in the month of Muharram in the year 
1068 of the Hijra.’ 

The date translates to 9 October 1657. 504 
Bibliography 

Maddison & Savage-Smith 1997, Part 1, p. 223, no. 128. 


504 


Khalili catalogue gives 10 October. 
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A106® ASTROLABE BY HAMID, 1038 AH (AD 1628-1629)! 


Diameter 125 mm 

Cambridge, Mass., Harvard University, Houghton Library (552-1) 



Figure A106.1 - Front of the astrolabe (photo courtesy Professor Owen Gingerich) 
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In a heart-shaped cartouche on the back, the year of manufacture is clearly 
engraved as sanah 1038. The era is not mentioned, but it can be assumed that it is the 
Hijri era; this would correspond to AD 1628-29. This year is problematic, because this 
is just about the time when his father Muhammad Muqlm began producing astrolabes 
(his first extant one is dated 1621). Moreover, the next extant astrolabe by Hamid is 
dated 1657, with a gap of almost 30 years! The Repertoire accepts this early date and 
exclaims that Hamid was active until his mid-eighties. 50 '' But this cannot explain the long 
gap of about 30 years. 



Figure A106.2 - Detail of Figure A106.5 

It is possible that (i) he made here a mistake, just as he did in the spelling of his 
great grandfather’s name and in certain Abjad numbers on the rim of the front of the 


The Repertoire writes: “Of this son of Muhammad Muqlm, the brother of the Jamal al-Dln, there 
exist 9 instruments, 8 of which are dated: and all are dated to a precise day and not only to a running 
year as is the common usage. These dates are distributed from AH 1038 to AH 1102, that is to say 
from 1628/29 to 1691 AD. The earliest extant instrument is dated 1038: it shows an ornamentation 
quite remarkable, even a bit too affected. One is inclined to imagine a major work of apprenticeship 
composed under the vigilant eyes of Muhammad Muqlm himself. Towards the end of his life, 
Hamid has a style more hasty, his handwriting is less careful. But if the astrolabe no. 1 has been 
put together by a young man of say 18 years in AH 1038 = AD 1628-29, astrolabe no. 8 has been 
made by a man of 83 or 84 years! 
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astrolabe; or (ii) that the date was added by somebody later on, or (iii) that the whole 
thing was a forgery because of all the three reasons mentioned in (i). However, the 
astrolabe is too good to be a forgery. I am inclined think that these three cases should 
be attributed to certain carelessness on the part of Hamid. 

It is obvious that the engraver made a mistake in writing 1038 p * ^" A ) instead of 
the correct year 1068 p * ^ A ), for in all probability the astrolabe was made in AH 1068= 
AD 1657-58. Moreover, the present astrolabe contains several errors in the Abjad 
symbols with which the degree scale on the limb is numbered. The calligraphy is rather 
poor. 

Stylistically this astrolabe has similarities with A109 of 1661. The kursl, worked 
a jour, resembles those of A109 and A110. The surface decorations on the empty spaces 
between legends on the front, more particularly on the back, are reminiscent of Safavid 
astrolabes. 

Components 

Body with kursT (d. 125, h. 167, t. 4.5), shackle and ring, rete (d. 109) for 40 stars, 
4 plates, alidade (114 x 10) and pin. The horse is missing. 

Front 

The kursT and the limb are cast in one piece to which the back plate has been joined 
by rivets along the circumference. Inside the limb the plug has been added and 
hammered in. At the back there is a faint impression of the rectangular plug. The kursT 
is pierced, producing an unimpressive pattern with a small cartouche in the middle, on 
which is engraved allahu akbar. There is a trifoliate finial to which the shackle (also 
trifoliate in shape) has been attached. Through the shackle passes the ring with a flat 
hexagonal cross section. In the front the points where the kursT is joined to the main 
body appears to be slightly damaged. 

The limb is not perfectly circular, but made up of 60 lobes. Each lobe is designed 
as an oval cartouche in which the Abjad numbers of the degree scale are engraved. 
Besides the Abjad symbols, some decorative lines are also drawn in each oval. The limb 
is graduated in 1° and 6° and labelled from 6 to 90 separately in each quadrant. 
However, there are many errors in the Abjad numerals (underlined below). The 
numbers, read clockwise from the south point onwards, are as follows: 
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26 

12 

75 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90; 

96 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90; 

6 

22 

18 

24 

29 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90; 

6 

19 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

75 

84 

25. 



Figure A106.3 - Rete of the astrolabe (photo courtesy Professor Owen Gingerich) 


Rete 

The two rings of the Capricorn and of the ecliptic are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring. 
The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their names. 
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Each sign is divided into units of 6° and numbered 6, 12, 18, 24, 30; here the division 
marks are not clearly engraved; one sees just the numbers. The sloped edge of the 
ecliptic ring is divided into units of 3°. The miiri is shaped like a thin arch. In the outer 
ring, just below the west point, there is a handle to rotate the rete. 

The 40 star pointers are generally shaped like tiger’s claws. Outside the ecliptic, 
the star pointers are joined by a spiral band, of no particular ornamental value. Inside 
the ecliptic, the pointers are joined in an asymmetric pattern. 

Table A106-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

J[anubi] 

(3 Ceti 

2 

Dhanab al-Qaytus 

S ha [mall] i Ceti 


3 

Batn [al-Hut] 

(3 Andromedae 

4 

Fam al-Qaytus 

Y Ceti 

5 

Sadr al-Qaytus 

n Ceti 

6 

Ghul 

(3 Persei 

7 

Jadhma’ 

a Ceti 

8 

TallMasdfat al-Nahr 

y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Rijl [al-Jawzd’ al-Yusrd] 

(3 Orionis 

12 

Yad al-Jawzd’ Yusrd 

Y Orionis 

13 

Yad al- Jawza [al-Yumnd] 

a Orionis 

14 

Rijl al-Jawzd’ Yumnd 

k Orionis 

15 

Shfrd Yamani 

a Canis Majoris 

16 

Shfrd Shdmi 

a Canis Minoris 

17 

Tarfat Safina 

p Puppis 
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Star Name 

Identification 

18 

Mankhir al-Shuja c 

a Hydrae 

19 

Fard al-Shujd c 

a Hydrae 

20 

Qaddat al-Bdtiya 

a Crateris 

21 

c Andq 

t, Ursae Majoris 

22 

Janah al-Ghurdb 

y Corvi 

23 

Simdk A c zal 

a Virginis 

24 

Sirndk Rdmih 

a Bootis 

25 

Nayyir Fakkah 

a Coronae Borealis 

26 

c Unuq al-Hayyah 

a Serpentis 

27 

Rukbat al-Hawwd 

<; Ophiuchi 

28 

Muqaddam 

p Ophiuchi 

29 

[Rds al-] JdthT 

a Herculis 

30 

Rds al-Hawwd 

a Ophiuchi 

31 

Nasr Wdqf 

a Lyrae 

32 

Minqdr al-Dajdjah 

(3 Cygni 

33 

Nasr Fair 

a Aquilae 

34 

Dhanab Dulfin 

8 Delphini 

35 

Dhanab al-Dajdjah 

a Cygni 

36 

Fam al-Faras 

8 Pegasi 

37 

Dhanab al-Jadi 

6 Capricorni 

38 

Sdq Sdkib al-Md’ JanubT 

6 Aquarii 

39 

Mankib al-Faras 

(3 Pegasi 

40 

Kaff al-Khadlb 

(3 Cassiopeiae A 
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Plates 


There are four plates calibrated to the following latitudes. 
Table A106-2 Plates 



<P 

Longest day 

la 

21° 

13; 16 hours 

lb 

23° 

13;25 hours 

2a 

27° 

13;42 hours 

2b 

29° 

13;51 hours 

3a 

32° 

14; 8 hours 

3b 

36° 

14;27 hours 

4a 

18°+72° 

13;5 hours; — 

4b 

0°+90° 



Altitude circles are drawn for every 6° and numbered in the usual style on both 
sides of the meridian. Azimuth circles are drawn for every 10° above and below the 
horizon on la; only below the horizon on lb. They are not drawn on other plates. 

On all plates, under the eastern horizon is written al-mashriq and under the 
western horizon al-maghrib. 

Plain lines for seasonal hours are drawn on plates 1 to 3 and numbered from the 
western horizon in Abjad symbols. Dotted lines for equal hours are drawn from the 
western horizon on plates 1 to 3 and these are numbered in common Arabic/Persian 
numerals from 1 to 12. 

On plate 4a, plain lines for seasonal hours are drawn and numbered from the 
western horizon in Abjad symbols; dotted lines for equal hours from the western and 
eastern horizons are drawn and these too are numbered from the western horizon in 
common Arabic/Persian numerals. 

On plate 4b, at latitude 0° the lines for seasonal and equal hours become the same. 
These are numbered both in Abjad symbols and common Arabic/Persian numerals, both 
starting from the western horizon and reaching up to the eastern horizon. Below the 
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horizon is written on the right Id c ard lahu, on the left sd'dt 12. This is with reference to 
the equator. Just above the north point is written al-ard tis c Tn (‘the latitude is 
ninety[degrees]’) 

There is no plate bearing the plate of ecliptic coordinates and plate of horizons. 
Geographical Gazetteer 

Engraved in two circles with the names, longitudes and latitudes of 38 localities. 
In the outer circle, the writing is upside-down, i.e. the tops of the letters are towards the 
centre of the astrolabe; in the inner circle they are the other way round. In the both 
circles, the outermost unit (in the outer circle, it is the latitude; in the inner circle, it is 
the place name) is enclosed in an oval cartouche. 



Figure A 106.4 - Geographical Gazetteer (photo courtesy Professor Owen Gingerich) 
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Table A106-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



1 

Makka Mu c azzam 

77:10 

21;40 

2 

Madlnat Rasul 506 

75;20 

25 ;0 

3 

Jidda 

76;0 

21;0 

4 

Bayt al-Maqdis 

66;30 

31 ;50 

5 

Dimashq 

70;0 

33;0 

6 

Halab 

72;10 

35;50 

7 

Baghdad 

82;0 

33;25 

8 

Tabriz 

82;0 

38;0 

9 

Shiraz 

88;0 

29;36 

10 

Qazwln 

85;0 

36;45 

11 

Isfahan 

87;40 

32;40 

12 

Mashhad 

92;30 

36;0 

13 

Harat 

94;20 

34;30 

14 

Balkh 

81 ;0 

36;11 

15 

Bukhara 

94;30 

39;50 

16 

Samarqand 

99;36 

39;37 

17 

Kabul 

84;40 

34;30 

18 

Kashmir 

88;0 

34;0 

19 

Tubbat 

110;0 

40;0 

20 

Qandahar 

87;40 

33;0 

21 

Multan 

87;25 

39;40 


506 


In the blank circle above the name is added c Ali[yat] al-Salam. 
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Place Name 

L 


22 

Lahur 

109;20 

31;50 

23 

Tanlsar 

112;33 

30; 10 


Inner Circle 



24 

Dihll 

113;28 

28;29 

25 

Akra 

115;0 

26;43 

26 

Kawaliyar 

114;0 

26;29 

27 

Qannawj 

114;50 

26;55 

28 

Banaras 

117;20 

26; 15 

29 

Ahmadabad 

108;40 

23; 15 

30 

AjmTr 

111 ;5 

26;0 

31 

Ahmadanakar 

105;0 

19;0 

32 

Burhanpur 

103;0 

20;30 

33 

Janlr? 

110;0 

18;48 

34 

Bijapur 

104; 20 

17; 14 

35 

Kulkanda 

105;19 

18;4 

36 

Dawlatabad 

111 ;0 

20;30 

37 

Ujjayn 

110;50 

23;30 

38 

Kanbayat 

109;20 

26; 20 
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Figure A106.5 - Back of the astrolabe (photo courtesy Professor Owen Gingerich) 


Back 

On the back, the rim of the upper two quadrants is divided in 1 ° and 6° and labelled 
in 6’s inside the cartouches as 6—90; 90—6. There are ornamental lines inside these 
cartouches; these are more on the back than on the front. 
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In the upper left quadrant 30 (or 29 more exactly) horizontal parallels are drawn. 
In the upper right quadrant six declination arcs are drawn and the spaces inside (which 
represent pairs of signs) are labelled with the serial numbers of the signs along the two 
radii. On this quadrant is plotted a curve of the midday altitude of the sun at the latitude 
of 21 ° (i.e. of Mecca) with the label khatt nisf al-nahdr bi-ard 21. 

In the lower half, there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7. The scales are divided and labelled in the usual manner. 

Inside the shadow square are semi-circular scales carrying the names of the 12 
zodiac signs and the corresponding 28 lunar mansions. 

The rim of the lower half carries the cotangent scales. Here also the numbers are 
written in oval cartouches which are filled with ornate designs to such an extent that the 
Abjad numbers are difficult to read. At the end of the scale on the left is written zill 
asabi c mustawv, at the end of the scale on the right zill aqdam mustawL 

The empty spaces between the semi-circular scales and the shadow squares, both 
inside the shadow squares and outside squares, are filled with floral design with 
creepers, leaves and flowers. 

Alidade etc 

The alidade is graduated. On the right into six units and marked from the centre 
10, 20, 30, ....60. On the left the divisions correspond to the arcs drawn in the solar 
quadrant and numbered accordingly with the serial numbers of the zodiac signs. 

Inscription 

Inside the two semi-circular scales of lunar mansions and zodiac signs, is engraved 
upside down the astrolabe maker’s signature along its semi-circular outline. Below the 
shadow squares, in an upside-down heart-shaped cartouche is engraved the year of 
manufacture sanah 1038. 

ahqar al- ibad san c at hamid ibn muhammad muqim ibn c Tsd ibn cillahd[ad] 
asturlabi IdhurT humayum. 

‘The work of the least worthy of servants [of God], Hamid, son of 
Muhammad Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe 
maker to [the Emperor] Humayun.’ 
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The initial m in muqim is not correctly formed (it looks like ya without diacritics) 
and the name Allahdad misspelt. 

Provenance 

The Library Register has this entry: 

Purchased from Persian Antique Gallery, 32 East 57 th Street, New York 22, New York. 
Received 10 January 1956. *552-1 Astrolabe, Persian, 17 th Century, Brass instrument 
with dial and rule on a circular base, diameter 12.7 cm, $ 120 00 Hofer f[un]d. 

Bibliography 

Gingerich 1971, no. 67, plate V. 
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A107® ASTROLABE BY HAMID, 1069 AH (AD 1658) 

21 RabT’ 1-awwal 1069 (17 December 1658) 

Diameter 112 mm 

Hyderabad, Salar Jung Museum (#114/2/xxxv) 



Figure A107.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Body with kursT (d. 112, h. 141, t. 7), shackle and ring, rete for 28 stars, 5 plates, 
alidade, pin and horse. 

Front 

The ring and shackle have diamond-shaped cross sections. The kursT is high; it is 
a slightly tapering rectangle with three lobes on either side at the upper corners. The top 
culminates into a trefoil to which the shackle is attached. The kursT is solid and 
unadorned. 

The rim of the mater is graduated into 1 ° and 6° and labelled clockwise from 6 to 
90 separately in each quadrant. 



A107 - Astrolabe by Hamid, 1069 AH (AD 1658) 


1211 



Figure A107.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The rete is very unusual in its design and unlike any of the retes of the Lahore 
astrolabes. The peripheral Capricorn ring and eccentric ecliptic ring are held together 
by the equinoctial and solstitial bars, both completely represented. The equinoctial bar 
is counter-changed at its two intersections with the ecliptic ring. The solstitial ring is 
interrupted by large oval frames on either end and a small circle in the middle. The 
equator is represented in two small segments, one inside the ecliptic ring and the other 
below it. 

On the inner edge of the ecliptic ring, there are small protrusions on which the 
zodiac signs are labelled numerically from 0 to 11 in Abjad notation. There are also 
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protrusions to mark the limits of the signs. Each sign is divided in groups of 6° and 
labelled. There are 28 star pointers, some of which are set up on triangular arches. The 
star al-Wciqi c is shown as the head of a bird with large outstretched wings. There is a 
prominent handle with a crown-like cross section. 

Table A107-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
[ShamalT] 

i Ceti 

2 

Dhanab al-Qaytus 
Jjanubi] 

|3 Ceti 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr al-Qaytus 

n Ceti 

5 

Ghul 

(3 Persei 

6 

TallMasdfat al-Nahr 

y Eridani 

7 

Dabardn 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl al-Jawjd’ 

(3 Orionis 

10 

Yad al-Jawjd’ 

Y Orionis 

11 

Yad al-Jawjd’-Yumnd 

a Orionis 

12 

Rijl al-Jawjd’-Yumnd 

k Orionis 

13 

Shfrd Yamdni 

a Canis Majoris 

14 

Shfrd [ShdmT] 

a Canis Minoris 

15 

Minkhir al-Shujdi 

a Hydrae 

16 

Fard al-shujd c 

a Hydrae 

17 

Qa c idat al-Bdtiya 

a Crateris 

18 

Simdk A c zal 

a Virginis 

19 

Simdk Rdmih 

a Bootis 



A107 - Astrolabe by Hamid, 1069 AH (AD 1658) 


1213 



Star Name 

Identification 

20 

Nayyir Fakkah 

a Coronae Borealis 

21 

c Unuq al-[Hayyah] 

a Serpentis 

22 

Rds al-Jdthi 

a Herculis 

23 

Rds al-Hawwd 

a Ophiuchi 

24 

Nasr Waqi c 

a Lyrae 

25 

Nasr Td’ir 

a Aquilae 

26 

Dhanab al-Ddlfin (sic!) 

8 Delphini 

27 

Fam al-Faras 

8 Pegasi 

28 

Sdq Sdkib al-Md’ J[anubl] 

5 Aquarii 


Plates 

There are five plates with projections for eight different latitudes. On these, the 
altitude circles are drawn for each 6° and azimuth circles for each 10° below the 
horizon. There are plain lines for seasonal hours and dotted lines for equal hours from 
the western horizon. The following latitudes are served by the five plates. 


Table A107-2 Plates 



<P 

Longest Day 

la 

18° +72° 

13;4,36 hours 

2a 

20° 

13;42,56 hours 

2b 

23° 

13;25,4 hours 

3a 

25° 

13;33,36 hours 

3b 

27° 

13;42,46 hours 

lb 

29° 

13;51,36 hours 

4a 

32° 

14;8,0 hours 

4b 

36° 

14;27,10 hours 
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<p Longest Day 

5a Plate of ecliptic coordinates 
5b Plate of horizons 


On plate la, there are combined projections for 18° and 72°. But the latter is not 
labelled. 



Figure A107.3 - Geographical Gazetteer (photo by S. R. Sarma) 
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Geographical Gazetteer 

On the inner side of the mater, a gazetteer of 57 localities is engraved in two 
concentric circles. It is the most carelessly engraved gazetteer in the Lahore astrolabes, 
both from the point of calligraphy and arrangement. The calligraphy is very poor, and 
there is no pattern in the arrangement of the localities, Indian and Iranian places are 
mixed up arbitrarily. Several names and numerical data are indecipherable. 


Table A107-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 



1 

Makka 

Mu c azzam 

77; 10 

21;40 

2 

Madlnat 

Mubarak 

75;20 

24;50 

3 

Ta c if 

77;30 

21;20 

4 

Hajar Bahrayn 

83; 15 

25; 15 

5 

Jidda 

76;0 

21;0 

6 

Misr 

63;0 

30;20 

7 

Hajar ? 

78;30 

28;30 

8 

Kufa 

79;30 

31 ;30 

9 

Baghdad 

80; 15 

33;20 

10 

Shiraz 

88;0 

39;30 ! 

11 

Bu[s]t 

100;0 

33;0 

12 

Qandahar 

107;40 

33;0 

13 

Kabul 

104;40 

34;30 

14 

Balkh 

101;0 

36;41 

15 

Tus 

92;30 

36;0 

16 

Bukhara 

96;30 

39;10 

17 

Samarqand 

99;0 

40;0 
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Place Name 

L 



18 

Tubbat 

liojo 

40;0 


19 

Kashmir 

105;0 

35;0 


20 

Lahur 

109;20 

31 ;50 


21 

Dihll 

113:18 

28:13 


22 

Sultankut ? 

109;0 

23;0 


23 

HansI 

112;25 

29;45 


24 

Tanlsar 

112;13 

30:10 


25 

Kawaliyar 

114;0 

26;29 


26 

Jawnbur 

119;6 

26;36 


27 

Banaras 

117;20 

26:15 


28 

Kanbayat 

109;20 

22;20 


29 

Mahur 

106;0 

24;40 

(Mathura ?) 

30 

Ahmadnakar 

107;40 

19;22 


31 

Ahmadabad 

108;0 

23;0 


32 

Sarunj ? 

113;6 

24;30 


33 

Ujjayn 

112;0 

22;30 


34 

Multan 

107;35 

29;40 


35 

Ajmlr 

Inner Circle 

111;5 

26;0 


36 

Dawlatabad 

101;0 

20;30 


37 

Janlr ? 

110.0 

18;48 


38 

Bljapur 

114;20 

17:17 


39 

Kulkanda 

115:19 

18;4 


40 

Akra 

115;4 

26;43 
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Place Name 

L 

<P 

41 

Awadh 

118;6 

27;22 

42 

Badawan 

114;59 

27;32 

43 

Kupamau 

114;33 

26;45 

44 

Kara Manikpur 

118;10 

26;49 

45 

Qannawj 

114;50 

26;35 

46 

Lakhnau 

114;53 

26;30 

47 

Kul Jalall 

114;19 

28;4 

48 

Sawmnath 

106;0 

17;0 

49 

Jamkut 

176;0 

5;0 

50 

Sultankut 

115;0 

28;30 

51 

Nahrawara ? 

78;20 

28;30 

52 

Samarkand 

96;30 

39;30 

53 

Badakhshan 

104; 25 

36;10 

54 

Khujand 

100;35 

41; 15 

55 

Tun 

92;30 

34;30 

56 

Nishabur 

92;30 

36;21 

57 

Qazwln 

85;0 

36;35 
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Figure A107.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the upper half carries the scales of altitude, divided in 1° and 6° and 
labelled as 6—90; 90—6. The rim of the lower half is engraved with the cotangent 
scales. 
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The upper left quadrant bears 30 horizontal parallels. The solar quadrant on the 
right is divided into six segments, each representing a pair of zodiac signs, which are 
marked by their serial numbers 0 to 11 along the two radii. Here is plotted a curve for 
the midday altitude of the sun at 20° latitude, presumably for Mecca. In the lower half 
is engraved a double shadow square, on the left for a base of 7 and on the right for a 
base of 12 with the usual divisions and labels. 

Inside the shadow squares is engraved a table of correspondence between the signs 
of the zodiac (marked by their serial numbers 0-11) and the lunar mansions (marked by 
their names in full). 

Alidade etc 

The alidade is straight and plain without any graduations or any other writing on 
it. It appears to be original, but a cylindrical sighting tube was attached to it later on. 
The pin and the wedge also appear to be original. The wedge combines the forms of a 
serpent and a horse, with a slit for the mouth and a hole for the eye at the back of the 
head. 

Inscription 

The maker’s inscription is engraved partly above the semi-circular table of zodiac 
signs and lunar mansions (in two semicircles) and partly below the shadow squares (in 
one straight line) and reads thus: 

sarfat aqall al-ibad hamid ibn muhammad muqim ibn c lsd ibn allahdad 

asturlabi IdhurT humayum 

fial-ta’nkh 21 rab[T]’ l-awwal sanah 1069. 

‘Made by the least of the servants [of God] Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, on the date 21 of the month Rab[I]’ 1-Awwal of the year 
1069 [Hijrl] ’ 

The date corresponds to 17 December 1658. 

Bibliography 

Sarma 1996a, pp. 20-22, pi. 9. 
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A108® ASTROLABE BY HAMID, 1071 AH (AD 1661) 

9 Jumada al-Awwal 1071 (9 January 1661) 

Diameter 112 mm 

Paris, Institut du Monde Arabe (AI 86-27) 

CCA 3538; Repertoire 3 



Figure A108.1 - Mater with the geographical gazetteer (photo courtesy Institut du Monde Arabe) 
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Components 

Only the mater is extant with kursT (d. 112, h.148, t. 6) and shackle. 

Front 

The ring is missing. The shackle is trifoliate. The kursT is lobed and has a trifoliate 
finial. The kursT is pierced symmetrically, producing at the centre a cartouche with three 
lobes on each side. The limb, the back plate and the kursT are cast separately and joined 
together with several rivets. The ends of the circular ring meet at the south point at the 
top centre; the ends have not been joined properly. The limb is divided in 1 ° and 6° and 
labelled clockwise in 6s from 6 to 90, separately in each quadrant. 

Geographical Gazetteer 

The gazetteer is engraved in two concentric circles separated by an empty circle. 
In the outer circle, the tops of the letters are towards the centre; in the inner circle 
towards the outer periphery. The writing is uneven and clumsy; in some places over¬ 
written. Unlike his father Muqlm, Hamid has difficulty in engraving the place names 
within the space of one cell. In one case (no. 2) the name is continued into the empty 
circle above; in another case (no. 56) the name occupies two cells. There are 57 place 
names with their longitudes and latitudes. 

Table A108-1 Geographical Gazetteer 


Place Name 

L 


Outer Circle 



Makka 

Mu c azzam 

77; 10 

21;40 

Madlnat Rasul 
c AlIyat al- 
Salam 

75;20 

24;50 

Jidda 

76;0 

21;0 

Ta c if 

77;30 

21;20 

Bahrayn 

83; 15 

25; 15 

Bayt al-Maqdis 

66;30 

31;50 
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Place Name 

L 

<P 

7 

Misr 

63 ;0 

30;20 

8 

Dimashq 

70;20 

33;20 

9 

Kufa 

79;30 

31;30 

10 

Baghdad 

80; 15 

33;20 

11 

Mada’in 

80;20 

33;0 

12 

Isfahan 

86;40 

34;0 

13 

Shiraz 

88;0 

29;30 

14 

Yazd 

89;0 

35;20 

15 

Bust 

100;0 

33;0 

16 

Qandahar 

107;40 

33;0 

17 

Tabriz 

82;0 

36;20 

18 

Qazwln 

85;0 

36; 15 

19 

Tun 

92;30 

36;0 

20 

Badakhshan 

104; 25 

36;10 

21 

Kabul 

104;40 

34;30 

22 

Kashmir 

105;0 

35;0 

23 

Tus 

92;30 

36;0 

24 

Balkh 

101;0 

36;41 

25 

Bukhara 

96;30 

39;10 

26 

Samarqand 

99;0 

40;0 

27 

Tubbat 

110;0 

40;0 

28 

Kashghar 

106;30 

44;0 

29 

Multan 

107;35 

29;40 

30 

Lahur 

109;20 

31 ;50 
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Place Name 

L 



31 

Dihll 

113;18 

28; 13 


32 

Akra 

115;4 

26;43 


33 

Ajmlr 

111 ;5 

26;0 


34 

Ahmadabad 

108;0 

23;0 


35 

Sarunj 

113;6 

24;30 



Inner Circle 




36 

Dawlatabad 

111 ;0 

20;30 


37 

Ahmadnakar 

illegible 

19;22 


38 

Janlr ? 

110;0 

18;48 


39 

Pljapur 

114;20 

17:17 


40 

Kulkand 

115;9 

18;4 


41 

Burhanpur 

112;0 

21 ;21 

place name 
barely legible 

42 

Ujjayn 

112;0 

22;30 


43 

Banaras 

117; 20 

26:15 


44 

Lakhnaw 

114; 13 

26;30 


45 

Jawnbur 

119;6 

26;36 


46 

Qannawj 

114;50 

36;30 ! 


47 

Kawaliyar 

114;0 

26;29 


48 

Awadh 

118;6 

27;22 


49 

Badawan 

114;59 

27;32 


50 

Kul Jalall 

114; 19 

28;4 


51 

Tanlsar 

112;33 

30:10 


52 

HansI 

112;25 

29;45 


53 

Salkut 

109;0 

33;0 
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Place Name 

L 

<P 


54 

Sunnam 

112;25 

30;30 


55 

Kupamau’ 

116;33 

26; 15 


56 

Kara Manikpur 

118; 10 

26; 19 

written in two 
cells 

57 

Kanbayat 

109;20 

22;20 



Back 

The rim of the two upper quadrants is divided in 1 ° and 6° and labelled as 6—90; 
90—6. The rim of the lower half carries the cotangent scales; the left half bears uneven 
cells marked with the numbers 6, 12, 18, 24, 30, 36, 42, 48, 54; 60 followed by the label 
zill asdbi c ; the right half bears uneven cells marked with the numbers 6, 12, 18, 24, 30, 
36,42,48, 54; 60 followed by the label zill aqdcim. In the inner circle, each of these cells 
on the left and right are divided into 6 parts. 

The upper left quadrant carries 30 horizontal parallels. In the upper right quadrant 
are drawn 6 declination arcs. These are labelled with the serial numbers 0 to 11 of the 
corresponding signs along the vertical and horizontal radii. Above these is drawn a 
graph of the meridian altitude of the sun for the latitude 20° (roughly for Mecca) with 
the label khatt nisf al-nahar bi- c ard 20. 

In the lower half are engraved the shadow squares, on the left for a gnomon of 12 
digits and on the right for a gnomon of 7 digits. The scales are divided and labelled in 
the usual manner. 
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Figure A108.2 - Back of the Astrolabe (photo courtesy Institut du Monde Arabe 


Inside the shadow squares are two semi-circular scales; the outer one is engraved 
with the serial numbers of the zodiac signs from 0 to 11; the inner scale carries the 
names of the corresponding 28 lunar mansions. 
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Inscription 

In the space between the horizontal diameter of the astrolabe and the semi-circular 
scales of signs and lunar mansions is engraved the astrolabe maker’s signature in four 
lines thus: 

sarfah qalTl al-ibad hamid ibn muhammad muqlm 
ibn c isd ibn allahdad lahurl asturlabi 
humdyiim tahrlr fi al-tankh 9 
shahr jumada al-awwal 

below the table of shadows is added sanah 1071. 

‘Made by the least of the servants [of God], Hamid, son of Muhammad 
Muqlm, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun. Completed ( tahrlr ) on the date 9 of the month Jumada 
I of the year 1071 [Hijrl], 

The date translates to 9 January 1661. 

Provenance 

Formerly in the collection of Georges Prin, Paris, and in the collection of 
M. Destombes, Paris. 

Bibliography 
Moulierac 1989, pp. 105-106. 
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A109 ASTROLABE BY HAMID, 1071 AH (AD 1660-61) 

Diameter 103 mm 
Cologne, PC 
Repertoire 9 





Figure A 109.1 - Front of the astrolabe (photo by the owner) 
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This astrolabe didplays better workmanship as compared to the others with the 
well-crafted kursi and rete. The design of the rete, however, shows close similarities 
with the design of the rete which occurs in many astrolabes made by the Safavid 
astrolabe-maker e Abd al-A’imma, who is Hamid’s contemporary. 507 

Components 


Mater with kursi (d. 103, h. 142), ring and shackle, rete for 34 stars, 4 plates, 
alidade, pin and wedge. The pin and wedge appear to be replacements. 



Figure A109.2 - All the components of the astrolabe (photo by the owner) 


Front 

The kursi is reticulated with a symmetrical pattern; the two profiles are formed by 
ogees at the base and top with a lobe in between; the finial is trifoliate. The shackle is 
also trifoliate; the ring is plain and large. 

The limb is divided in 1 °, 3° and 6° and numbered in 6s from 6 to 180 and again 
from 6 to 180. The single degree divisions are rather uneven. 


507 


Cf. Y009 and the rete in Figure Y009.2. 
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Figure A109.3 - Rete of the astrolabe (detail of Figure A 109.2) 


Rete 

The slender peripheral Capricorn ring and the broader ecliptic ring are held 
together by the tracery that joins the various star pointers. The east-west equinoctial bar 
and the south-north solstitial bar are not represented at all. The ecliptic ring is divided 
into the 12 signs of the zodiac and labelled with their names. Each sign is divided into 
5 parts on the edge of the ecliptic ring, but not numbered. There is no handle to turn the 
ecliptic ring; the Capricorn index is not well defined. 

There are 34 named star pointers which are joined by a tracery of tendrils. These 
are not listed here because no good photo of the rete is available. 
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Plates 

There are four plates, each with a projecting tooth at the south point which would 
fit into the slot at the corresponding place in the rim of the mater. The first three plates 
serve the latitudes from 20° to 36°. On these plates, altitude circles are drawn for every 
6° and numbered on both sides of the meridian. Azimuth arcs are drawn only on the 
plate for 20° for every 10° above and below the horizon. Those for every 30° are dotted. 

In the lower half of the plates, there are plain lines for seasonal hours and dotted 
lines for equal hours drawn from the western horizon. Both sets are jointly numbered 
from 1 to 12 along the circle of equator. 

It is not known which two sides belong to which plate; therefore, the sides are 
numbered serially from 1 to 8 below. 


Table A109-1 Plates 




Longest Day 

1 

20° 

13;42,16 hours! 

2 

23° 

13;25,4 hours 

3 

27° 

13;42,46 hours 

4 

29° 

13;51,36 hours 

5 

32° 

14;8,0 hours 

6 

36° 

14;27,10 hours 

7 

Plate of ecliptic coordinates with the label safihat mizan 
al- c ankabiit 

8 

Plate of horizons with the label safiha afciqT 
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Figure A109.4 - Geographical gazetteer (photo by the owner) 

Geographical Gazetteer 

On the inner side of the mater is engraved the geographical gazetteer in two circles 
with the names, longitudes and latitudes of 34 localities, mostly Indian. 


Table A109-2 Geographical Gazetteer 


Place Name L qp 


Outer Circle 

1 Makka 76; 10 21;40 

Mu c azzam 
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Place Name 

L 


2 

Madlnat Rasul 
c AlIyah al- 
Salam 

75;20 

24;50 

3 

Jadda 

76;0 

21 ;0 

4 

Kufa 

79;30 

31 ;30 

5 

Baghdad 

80; 15 

33;20 

6 

Isfahan 

86;40 

34;25 

7 

Shiraz 

88;0 

29; 15 

8 

Qandahar 

107;40 

33;0 

9 

Multan 

107;35 

29;40 

10 

Lahur 

109;20 

31;50 

11 

Dihll 

113; 18 

28; 13 

12 

Akbarabad 

115;4 

26;43 

13 

Ajmlr 

111 ;5 

26;0 

14 

Ahmadabad 

108;0 

23;0 

15 

Surunj 

113;6 

24; 10 

16 

Ujjayn 

112;0 

22;30 

17 

Burhanbur 

112;0 

21 ;21 

18 

Dawlatabad 

111 ;0 

20;30 

19 

Ahmadnakar 

107;40 

19;22 

20 

Junlr 

110;0 

18;48 

21 

Bljapur 

114;20 

17; 17 

22 

Ku[l]kanda 

115; 19 

18;4 

23 

Mahura 

116;0 

24;40 
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Place Name 

L 

<P 


Inner Circle 



24 

Banaras 

117; 20 

26; 15 

25 

Qannawj 

114;50 

26;35 

26 

Lakhnaw 

114;53 

26;30 

27 

Kawaliyar 

114;0 

26;29 

28 

Tanlsar 

112;25 

30;10 

29 

Sunnam 

112;25 

30;30 

30 

HansI 

112;25 

29;45 

31 

Salkut 

109;0 

33;0 

32 

Kabul 

104;40 

34;30 

33 

Kashmir 

105;0 

35;0 

34 

Tubbat 

110;0 

40;0 


Back 

The rim of the two upper quadrants is divided in 1 °, 3° and 6° and labelled as 6— 
90; 90—6. 

The upper left quadrant carries 30 horizontal parallels. In the upper right quadrant 
are drawn 6 declination arcs. These are labelled with the serial numbers 0 to 11 of the 
corresponding signs along the vertical and horizontal radii. Above these is drawn a 
graph of the meridian altitude of the sun for the latitude 20° (roughly for Mecca) with 
the label khatt nisf al-nahar bi- c ard 20. 

In the lower half are engraved the shadow squares, on the left for a gnomon of 12 
digits and on the right for a gnomon of 7 digits. The scales are divided and labelled in 
the usual manner. A table of triplicities is engraved inside the shadow squares with the 
heading jadwal muthallathdt layll wa nahdri. 

The rim of the lower half carries the cotangent scales; the left half bears unequal 
cells marked with the numbers 6, 12, 18, 24, 30, 36, 42, 48, 60 followed by the label zill 
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asabi c mcibsut; the right half bears unequal cells marked with the numbers 6, 12, 18, 24, 
30, 36, 42, 48, 60 followed by the label zill aqdam mabsut. In the inner circle, each of 
these cells on the left and right are divided into 6 parts. 

Inside these cotangent scales, there are two semi-circular rows carrying the names 
of the 12 signs of the zodiac and those of the 28 lunar mansions. 



Figure A109.5 - Back of the astrolabe (photo by the owner) 
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Alidade 


The alidade has ornate ends with two decorative holes on each side and an ornate 
centre-piece, but it is not graduated. 



Figure A109.6 - Maker’s signature (detail of Figure A109.4) 


Inscription 

The maker’s signature is engraved above the semi-circular row carrying the names 
of the 28 lunar mansions. It reads as follows: 
sard at qalil al- c ibad hamid 

ibn muhammad muqim ibn c Tsd ibn cillahdad asturlabi 
lahuri humayuni 
sanah 1071 

‘Made by the least of the servants [of God], Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun. Year 1071 [Hijrl]. ’ 

Provenance 

Damms Antikvariat, Oslo, Catalogue no. 100, 1968, Lot 254, with photo on the 
frontpage. 
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A110 ASTROLABE BY HAMID, 1086 AH (AD 1676) 508 

6 Dhu-l-qa‘da 1086 (22 January 1676) 

Diameter 141 mm 

Qatar, Doha, Museum of Islamic Art (# MW.349.2007), ex-London, Sotheby’s 
CCA 3822; Repertoire 4 



Figure A110.1 - Front of the astrolabe (© Sotheby’s, London) 


508 


Entry based on the description in Sotheby’s, Cataloguing Preview, Arts of the Islamic World 
(L05221), London 10/12/2005. The photos are kindly provided by Sotheby’s. 







A110 - Astrolabe by Hamid, 1086 AH (AD 1676) 


1237 


Components 

Body with kursi (d. 141), shackle and ring, rete for 39 stars, 5 plates, alidade, pin 
and horse. The limb and the kursi are cast as one piece and riveted to the back plate. 

Front 

The shackle is trifoliate to which a flattish ring is attached. To this is attached a 
second ring (a bent wire the two ends of which are not joined), which is probably a 
modern one. The kursi is worked a jour with a small cartouche in the middle. Whether 
the kursi has a trifoliate finial or not cannot be seen from the photos. The limb divided 
in 1°, 2° and 6° and labelled in 6’s from 6 to 90, separately for each quadrant. 



Figure A110.2 - Rete of the astrolabe (© Sotheby’s) 
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Rete 

The peripheral Capricorn ring is unusually wide; the ecliptic ring is slightly 
narrower. The two rings are held together by the equinoctial and solstitial bars; the 
former has a counter change at its intersection with the ecliptic ring on the left. 

The ecliptic ring is divided into the 12 zodiac signs and labelled with their names. 
Each sign is divided into units of 6° and numbered accordingly. The tracery supporting 
the star pointers resembles the same in A105. The Capricorn index is arch-shaped. 

Table A110-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

Sh[ amdlT] 

t Ceti 

2 

Dhanab al-Qaytus 

J[ anubi] 

|3 Ceti 

3 

Janb al-Musalsala 

(3 Andromedae (= Batn al- 
Hut ) 

4 

Ghul 

(3 Persei 

5 

Sadr al-Qaytus 

n Ceti 

6 

Tali Masdfat al-Nahar 

y Eridani 

7 

Dabardn 

a Tauri 

8 

c Ayyuq 

a Aurigae 

9 

Rijl al-Jawza’ Yusrd 

(3 Orionis 

10 

Yadal-Jawza’ Yusra 

y Orionis 

11 

Yad al-Jawjd’ 

a Orionis 

12 

Rijl al-Jawza’ 

k Orionis 

13 

c Abur m 

a Canis Majoris 

14 

Ghumaysd’ 

a Canis Minoris 


509 


Here and in the next row, Hamid employs other names for Shi c ra Yamam and Shi c ra Shami, as his 
father Muqlm does in his astrolabe A025. On these two new terms, see Kunitzsch 1959, pp. 73-74. 
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Star Name 

Identification 

15 

Minkhir al-Shuja c 

a Hydrae 

16 

Fard al-Shujd c 

a Hydrae 

17 

Qalb al-Asad 

a Leonis 

18 

Zahr Dubb Akbar 

a Ursae Majoris 

19 

Qd c idat al-Bdtiya 

a Crateris 

20 

Jcinah al-Ghurdb 

y Corvi 

21 

Simdk A c zal 

a Virginis 

22 

Simak Ramih 

a Bootis 

23 

c Andq 

<; Ursae Majoris 

24 

Fakkah 

a Coronae Borealis 

25 

lUnuq al-Hayyah 

a Serpentis 

26 

Rds al-Jdthi 

a Herculis 

27 

Qalb al-Aqrab 

a Scorpii 

28 

c Ayn al-Tinnm 

y Draco 

29 

Rds al-Hawwd 

a Ophiuchi 

30 

Waqi c 

a Lyrae 

31 

Muqaddim 

6 Ophiuchi 

32 

Minqdr al-Dajdjah 

|3 Cygni 

33 

Td’ir 

a Aquilae 

34 

Dhanab al-Jadi 

6 Capricorni 

35 

Dulfin 

8 Delphini 

36 

Fam al-faras 

8 Pegasi 

37 

Sdq Sdkib al-Md’ 

6 Aquarii 

38 

Kaff al-KhadTb 

(3 Cassiopeiae 
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Star Name 

Identification 

39 

Surrat al-Faras 

6 Pegasi 

Plates 

There are five plates with the following specifications: 

Table A110-2 Plates 



<P 

Longest Day 

la 

20° 

13;20 hours 

lb 

29;36° 

13;56 hours 

2a 

32;25° 

14; 12 hours 

2b 

38;40° 

14;48 hours 

3a 

40;50° 

14;58 hours 

3b 

18°+72° 

13;7 and 21;0 hours 

4a 

36° 

14;32 hours 

4b 

38° 

14;40 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



It is strange that there are no plates for the three Mughal imperial cities Agra (27°), 
Delhi (29°) and Lahore (32°). On plates 1 to 4, altitude circles are drawn for each 6° 
and azimuth arcs for each 15° below the horizon. There are lines for seasonal hours and 
equal hours. Only two of the five plates have a peg at the bottom to fit into the hole at 
the exact place in the limb of the mater. It is not clear why the other three are not 
provided with such a peg. 
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Geographical Gazetteer 

On the inner side of the mater is engraved a gazetteer with the longitudes and 
latitudes of 42 localities in two concentric circles. The data is arranged in curved 
segments; the curves in the two circles tilt in opposite directions; this is one of the few 
ornate features which Hamid borrowed from his father. However, the letters are incised 
here with a blunt burin and therefore are not sharp. The contrast between the letters here 
and on the limb is striking. The localities in the inner circle are from the Indian 
subcontinent, otherwise there is no logic in their sequence. 



Figure A110.3 - Geographical gazetteer (© Sotheby’s) 
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Table A110-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 510 

1 

Makka ... 
Musharraf 

77; 10 

21;40 

2 

Madinat Tayyiba 

75;20 

25;00 

3 

Ta’if 

77; 10 

21;20 

4 

Bayt al-Maqdis 

63;30 

31-30 

5 

Misr 

63;20 

30;20 

6 

Basra 

84;0 

30;0 

7 

Kufa 

79;30 

31;30 

8 

Baghdad 

82;0 

38; 15 

9 

Isfahan 

87; 17 

32;25 

10 

Shiraz 

88;0 

29;39 

11 

Mashhad Maqdis 

92;30 

36;0 

12 

Yazd 

89;0 

32;0 

13 

Tabriz 

82;0 

38;0 

14 

Nakhjawan 

81; 15 

38;40 

15 

ShamakhI 

84;30 

40;50 

16 

Qazwln 

85;0 

36;0 

17 

Qandahar 

107;40 

33;0 

18 

Samarqand 

99;36 

36;39 

19 

Balkh 

101 ;0 

36 

20 

Bukhara 

92;30 

29;50 


510 


Sotheby’s catalogue reads the names in the outer circle from right to left, but those in the inner 
circle from left to right. Here the names are read from right to left in both cases. 
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Place Name 

L 


21 

Kabul 

104;0 

35 ;0 

22 

Kashmir 

105;0 

35;0 

23 

Kirman 

Inner Circle 

91:30 

30;0 

24 

Tanlsar 

112;30 

30;0 

25 

Siyalkut 

109;0 

33;0 

26 

Kawaliyar 

112;0 

26 

27 

Ujjayn 

110;50 

23;30 

28 

Jawnpur 

119;6 

26;36 

29 

Qannawj 

114;50 

26; 20 

30 

AjmTr 

115;5 

26;0 

31 

Banaras 

117;20 

26; 15 

32 

Akra 

115;4? 

26;43 ? 

33 

Dihll 

113;18 

28; 13 

34 

Lahawar 

109;20 

31;30 

35 

Multan 

107;25 

29;50 

36 

Ahmadabad 

108;40 

23;0 

37 

Bandar Surat 

110;0 

22 

38 

Burhanpur 

112;0 

21 ;21 

39 

Kulkanda 

115;19 

18;4 

40 

Bljapur 

114;40 

17; 17 

41 

Ahmadnakar 

115;0 

19;0 

42 

Dawlatabad 

111 ;0 

20;0 
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Back 

The rim of the two upper quadrants carries the altitude scales, which are divided 
in 1°, 2° and 6° and labelled as 6—90; 90—6. In the upper left is the trigonometric 
quadrant with 60 horizontal and 60 vertical parallels, with each fifth dotted. Semi-circles 
are drawn with the vertical and horizontal radii as diameters. 

On the upper right is the solar quadrant, with 15 declination arcs drawn at non- 
uniform intervals. The names of the signs and the values of the decans (10, 20, 30) are 
engraved along the vertical and horizontal radii. Three graphs (not sigmoid as in other 
Lahore astrolabes) are drawn for the latitudes 20°, 36° and 38°, accompanied by labels 
khatt nisf al-nahdr bi-ard 20, khatt nisf al-nahdr bi-ard 36 and khatt nisf al-nahdr bi- 
c ard 38. Close to the centre is engraved the signature of the maker in three lines (for 
which see below). 

In the lower half, there are shadow squares, on the left for a base of 6 (12) digits 
and on the right for a base of 7 feet. The four scales are accompanied by the following 
labels: 

Vertical scale on the left: zill sullam asdbf mcfkus 
Horizontal scale on the left: zill sullam asdbi' mustawT 
Horizontal scale on the right: zill sullam aqdam mustawT 
Vertical scale on the right: zill sullam aqdam ma c kus. 

Inside the shadow squares is inscribed the table of ‘excess of revolution’ ( al- 
jadwalfadl al-dawr). 

The lower rim bears the cotangent scales and their subdivisions. The scale on the 
left is labelled as zill asdbi' mabsut and the scale on the right as zill aqdam mabsut. 
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Figure A110.4 - Back of the astrolabe, alidade, pin and horse (© Sotheby’s) 
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Between the lower rim and the shadow squares is engraved a scale. On this David 
King writes as follows in the Sotheby’s catalogue preview: 

Around this is a most unusual scale labelled jadwal al-mayl, ‘table of solar 
declination’, in which the solar declination is given to degrees, minutes and 
seconds for each 6° of the elongation of the sun from the equinoxes. Entries 
are given for the pairs of zodiacal signs from Aries and Libra to Virgo and 
Pisces, the outer ones labelled (unusually) sh-h for shamaliyyah, ‘northern’ 
and the inner ones j-h for janubiyyah, ‘southern’, with variations sh-sad-h 
and j-sad-h where the declination is increasing, the letter sad standing for 
the word sa’id, ‘increasing’. Corresponding entries on either side of the table 
should be identical since the function is symmetrical about the equinoxes and 
the solstices, but this is not the case. The maximum value at the solstices is 
23°30’0”. The inclusion of this table in this form does not reflect well on 
the technical knowledge of the maker. The values were doubtless extracted 
from some more extensive table and merit further investigation. 


Alidade 

The alidade bears a sexagesimal scale for use with the trigonometric quadrant in 
the upper register on the right hand side. On the lower register are markings for a 
universal sundial when the sighting plate on this side is used as a gnomon. The left hand 
side of the alidade carries a solar scale with the zodiac signs marked by their serial 
numbers. 
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Figure A110.5 - Astrolabe maker’s signature (detail of Figure A110.4) 

Inscription 

The maker’s signature is engraved in three lines at the apex of the upper right 
quadrant and reads thus: 

scitfat adlaf al-ibad hamid ibn muhammad mnqlm ibn 
c Tsd ibn cillahdad asturlabT humdyum. Tahrlrd fi al-tdnkh 
6JT shahr dhu al-qa c ida sanah 1086. 

‘The work of the least of the slaves [of God], Hamid, son Muhammad 
Muqlm, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun. Accomplished on the date 6 in the month of Dhu’ 1- 
Qa’d[a] in the year 1086 [of the Hijra].’ 

The date translates to 21 January 1676. 

Provenance 

Sold Christie’s, 10 November 1964, lot 4b 
Sold Sotheby’s, 19 December 1966, lot 73 
Collection Nicolas Landau, Paris 
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Sold Hotel Drouot Rive Gauche, Paris, 28 April 1977. 

Bibliography 

Sotheby’s, London, auction catalogue of 19 December 1966, lot 73. 

C. Boisgirard & A. de Heeckeren, Instruments Scientifiques Anciens, auction catalogue 
of 28 April 1977, Paris, no. 671, where the year is wrongly mentioned as ‘1084 de 
l’hegire, 1673/74 de l’ere chretienne’. 
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A111 ASTROLABE BY HAMID, 1087 AH (AD 1677) 511 

4 Dhu’l Hijja 1087 (6 Feb 1677) 

Diameter 140 mm 
Kolkata, Asiatic Society 
Repertoire 5 

This astrolabe was with the Asiatic Society, Kolkata, in 1890. Whether it is still 
there or not could not be ascertained in spite of repeated letters to the Asiatic Society. 

Components 

Mater with kursT (d. 140), rete, probably 5 plates; alidade, pin and wedge are 
missing. The kursT is worked a jour. On it is engraved the name Muhammad SaTd, 
presumably the owner. 

Geographical Gazetteer 

In two circles; outer circle: Mecca, Medinah, Ta c if, Jidda, ... Lahawar, Dehll, 
Agra, Benares: inner circle: Ahmadnagar ... Sonargam Bangalah, Panlpath. 

Inscription 

'amal aqall al-ibad hamid ibn muhammad muqim ibn c lsd ibn allahdad 
asturldbi lahurl tahnrfl al-tarlkh 4 shahar zi-l hjjah sanah 1087. 

‘The work of the lowest of the servants [of God], Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad, the astrolabist of Lahore, completed on 
the 4th day of the month Zi-l-Hijjah, in the year 1087 (= 1677 A.D.). 


511 


This entry is based on a brief description given by Hoernle at that meeting of the Asiatic Society, 
Calcutta, ca. 1890, when this and another astrolabe were exhibited; these two astrolabes were 
purchased by Maheschandra Nyayaratna at Allahabad for Rs. 9 for the Society; cf. Hoernle 1890. 
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A112® ASTROLABE AND QIBLA INDICATOR BY HAMID, 1098 AH (AD 1686) 

21 Muharram 1098 (7 December 1686) 

Diameter 300 mm 

London, Nasser D. Khalili Collection of Islamic Art (# SCI 5) 



Figure At 12.1 - The top of the lid (left) and the inner side of the main plate with slots for compass 

mountings (right) (photos by S. R. Sarma) 



Figure A112.2 - Trifoliate shackle (photo by S. R. Sarma) 
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This is a massive and complex instrument which combines the features of the 
astrolabe and qibla indicator. It is constructed as a circular casket with a lid which can 
be screwed to the main plate that constitutes the mater. The reverse side of this main 
plate is designed as in other astrolabes, but the obverse side is different. Here there is 
no limb with a degree scale. Instead, an uneven lip which is added all around and a high 
boss is affixed at the centre. The plates and the rete rest on this lip and on the boss 
without touching the inner surface of the mater. On this surface are soldered a pair of 
projecting slots on either side of the boss. These slots may have contained the mounting 
for a compass, but it is now missing. The seven plates have large holes a little above the 
centre through which the compass may have become visible for use. Since there is no 
degree scale on the mater, it is now engraved on all latitude plates. The geographical 
gazetteer which is normally engraved on the inner surface of the main plate is here 
engraved on the inner side of the lid. 

The gazetteer contains many Indian names for the first time. There are also many 
new place names of on the plates. Moreover, on the back there are some new astrological 
tables. I could not, regretfully, decipher all the engravings because of the limited time I 
had and because of the very small script. 

Components 

Body with kursT (d. 300, h. 350, t. 40), shackle and ring, rete (d. 284) for 32 stars, 
7 plates (d. 284) and lid. Alidade, pin and horse are missing. 

Front 

The ring and shackle are massive; the latter has a perfectly trifoliate form. The 
solid kursT is rather small for this large instrument. Its profiles are lobed; there is no 
trifoliate finial. A crude decoration is engraved on the back; on the front an inscription, 
probably the name of an owner, is erased. 
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Figure A112.3 - Front of the astrolabe (photo by S. R. Sarma) 


Rete 

The rete is framed by a narrow ring leaving a recess between it and the ring of 
Capricorn, so that the degree scale on the rim of the latitude plates becomes visible 
through this recess. The Capricorn ring and ecliptic ring are held together by the 
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complete equinoctial bar and the solstitial bar which is represented in parts. The 
equinoctial bar and the ecliptic ring have counter changes at their points of their 
intersection. The ecliptic ring is divided into the 12 signs of the zodiac and labelled with 
their names. Each sign is further subdivided into 5 parts of 6° each and numbered 
accordingly. The Capricorn index is large and shaped like an arch. There is no handle 
to rotate the rete. The 32 named star-pointers are joined by a floral tracery. 



Figure A112.4 - Rete of the astrolabe (photo by S. R. Sarma) 


Table A112-1 Stars on the Rete 


Star Name 


Identification 


1 


Dhanab al-Qaytus 


|3 Ceti 
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Star Name 

Identification 

2 

Fain al-Qaytus 

Y Ceti 

3 

Sadr al-Qaytus 

k Ceti 

4 

TallMasdfat al-Nahr 

y Eridani 

5 

c Ayyuq 

a Aurigae 

6 

Rijl al-Jawzd’ Yusrd 

(3 Orionis 

7 

Yad al-Jawzd’ [Yusrd] 

Y Orionis 

8 

Rijl al-Jawzd’ [Yumnd] 

k Orionis 

9 

Shfrd Yamdnl 

a Canis Minoris 

10 

Shi c rd Shdmi 

a Canis Majoris 

11 

Mankhar al-Shujd c 

a Hydrae 

12 

Fard al-Shujd c 

a Hydrae 

13 

Qa’idat al-Bdtiyah 

a Crateris 

14 

Jandh al-Ghurab 

Y Corvi 

15 

Simdk A c zal 

a Lyrae 

16 

Simdk Ram ill 

a Bootis 

17 

Nayyir al-Fakkah 

a Corona Borealis 

18 

c Unuq al-Hayyah 

a Serpentis 

19 

Qalb al-Aqrab 

a Scorpii 

20 

Rds al-Jdthl 

a Herculis 

21 

Rds al-Hawwd 

a Ophiuchi 

22 

Yad al-Hawwd al- 
Muqaddam 

6 Ophiuchi 

23 

Nasr WdqF 

a Lyrae 

24 

Nasr Td’ir 

a Aquilae 

25 

Dhanab al-Dulfin 

8 Delphini 
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Star Name 

Identification 

26 

Fam al-Faras 

8 Pegasi 

27 

Dhanab al-Jadl 

5 Capricorni 

28 

Sdq Sdkib al-Md’[Janubl] 

5 Aquarii 

29 

Jandh al-Faras 

Y Pegasi 

30 

Dhanab al-Qaytus 

Sh[ amdll] 

i Ceti 

31 

Surrat al-Faras 

5 Pegasi 

32 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 

There are seven plates; they all have a large hole above the centre through which 
the compass projects outside and become visible. Plates 1 to 5a serve different latitudes 
while 5b is engraved with multiple horizons. The rims on both sides of these 5 plates 
carry degree scales which are divided in 0;20°, 1°, 6° and numbered clockwise from 1 
to 90, separately on each quadrant. Moreover, on these scales the four cardinal points 
are named: janub (south), maghrib (west), shamal (north), mashriq (east). 

On these plates altitude circles are drawn for each 1° and numbered on both sides 
of the meridian. Azimuth arcs are drawn below the horizon for each 6°. 

The Khalili catalogue says that the plates are engraved below the horizon with 
lines for Babylonian hours, but there are no hour lines on these plates. Instead there are 
two sets of lines for ghatls ; one of equal ghatls drawn from the western horizon and 
numbered from 1 to 32; the other of unequal ghatls drawn from both the horizons up to 
the meridian and numbered 1—15; 15—1. 

Near the east point is written mashriq and near the west point maghrib. The 
specification of the plate, viz., the latitude and the maximum duration of daylight are 
engraved below the eastern and western ends of the oblique horizon. On the east given 
the maximum number of hours ( sd c dt ) and on the west the latitude ( al-ard ) and the 
maximum number of ghatls (spelt karl-hd). It is surprising that in this astrolabe, where 
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all other details are meticulously engraved, the same amount of care is not shown in 
mentioning the duration of the longest days in exact numbers of hours and minutes and 
exact numbers of ghatTs and polos. What are engraved are gross approximations. 

Finally, in these astrolabe plates, the space inside the circle of Cancer is kept free 
of altitude circles, azimuth arcs and hour lines. In this space are drawn lines radiating 
from the centre, indicating the azimuths of qibla of certain places with their names. 
Unfortunately, the names are too close together and several are filled with patina; 
therefore, they cannot be easily deciphered. 


Table A112-2 Plates 

S.No. 

<P 

Longest Day 
in Hours 

in ghatis 

la 

17° 

— 

— 

lb 

18° 

13;20 

32! 

2a 

20° 

13; 18! 

32! 

2b 

21° 

13; 18! 

32! 

3b 

23° 

13! 

33! 

3a 

25° 

13! 

33! 

4a 

27° 

13;43 

34! 

4b 

29° 

13;52 

34! 

5a 

32° 

14;8 

35 

5b 

Plate of horizons 



6a 

Qibla directions from various localities 


6b 

Qibla directions from various localities 


7a 

Qibla directions from various localities 


7b 

Qibla directions from various localities 
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Figure A112.5 - Plate 5a for Lahore at latitude 32° (photo by S. R. Sarma) 


Plate 5 is cut out of a thicker sheet and is heavier than the others. On the obverse 
side, it carries the projections for Lahore at latitude 32°. In the middle of the plate are 
the lines of azimuth of qibla of as many as 17 places: Qulzum az Kanar Darya; Madinat 
al-Hikma, Ba c albak, Halab, (?), Qazwln, Astarabad, Tus, Siyalkut, (?). Sunam, Hindun, 
Banaras, Dabul, Barudah and Nahrawar. 
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Figure A112.6 - Detail of Figure A112.5, placed here upside down, i.e. north upwards, to facilitate the 


reading of the place names. 

Plate 5b is engraved with the plate of horizons with the label safiha afdql It carries 
half horizons for every degree from 4° to 66°, arranged in 4 sets with intervals of 4°. 
There are declination scales along the diameters between the equator and the tropics; 
these are divided in 1° and 6° and marked 6, 12, 18, 23;30. Those outside the equator 
carry the label al-maghrib (west) and those inside al-sharq (east). One of the latter is 
written, by mistake, al-gharb. Here also the space inside the circle of Cancer is kept 
free; here are also drawn lines of the azimuth of qibla of 7 localities, one of them being 
Jawnpur. 

There is no plate devoted to the ecliptic coordinates. 






















A112 - Astrolabe and Qibla Indicator by Hamid, 1098 AH (AD 1686) 


1259 


Plates 6ab and 7ab carry lines radiating from the centre to indicate the azimuth of 
qibla from various localities. 512 Like the other plates, these too are engraved with the 
equator and the tropics and with the vertical and horizontal diameters. The cardinal 
points are labelled janub (south), maghrib (west), shamal (north) and sharq (east). Along 
the circle of Capricorn are written the names of the localities and lines connecting these 
with the centre are drawn. Inside the circle of equator, the azimuth of qibla is engraved. 
For example, 11 darja 28 daqiqa (11 degrees, 28 minutes). 



Figure A112.7 - Detail of plate 6b (photo by S. R. Sarma) 


On plate 6a, 30 localities are inscribed in this manner; these include Kalkanda, 
Burhanpur, Mandu, Kanbayat, Ahmadabad, Jawnpur, Kawaliyar, Amroha, Peshawar, 
Qandahar, Badakhshan, Khutan, Kashghar, Shiraz, Sabzwar, Isfahan, Basra, Kashan, 
Qumm. Bulghar, Wasit, Kufa, Ardbill, c Adan. 

Plate 6b carries the data of 24 localities which include Sarandlp, Bljapur, 
Ahmadnagar, Bandar Surat, Narwar, Akbarabad, Dihll, Tattah, Sarhind, Siyalkut, 


King 1999b, p. 156: ‘On a small number of Lahore instruments, however, gazetteers with qibla 
values do occur ... on one of these (#4223), made by Hamid ibn Muhammad Muqlm Lahurl in 
1098 H (=1686), the qiblas are represented graphically on some of the plates by a series of radial 
lines from the centre.’ 


512 
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Kashmir, Ghazni, Kirman, Istakhr, Nlshabur, Astarabad, Rayy, Taliqan, Baghdad, 
Madlnat Tayyiba and Bayt al-Maqdis. 

On plate 7a are engraved 20 localities such as Rahtas, Awrankabad, Ujjayn, 
Bahruj, Banaras, Hindun, Bada’un, HansI Hissar, Kabul, Balkh, Samarqand, Bukhara, 
Tun, Jarjan, Hamadan, Mawsil and Ba c albak. 

Plate 7b also carries 20 localities which include Dhaka, Rajmahal, Patna, 
Qannawz, Multan, Lahur, Jalalabad, Tubbat, Harat, Tus, Qazwln, Halab, Dimashq and 
Iskandariya. 

Geographical Gazetteer 

The geographical gazetteer is engraved on the inner side of the lid. It provides the 
names, longitude, latitude, the inhiraf or the azimuth of qibla, and jilicit for 142 localities, 
arranged in two circles. Since both circles carry the same number of entries, the writing 
in the inner circle is much smaller and more difficult to decipher. The locality Tun is 
listed twice, under 29 and also under 137, with the same coordinates. Rajmahal (112) 
and Gaur (113) in Bengal are mentioned here for the first time. 
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Figure A112.8 - Geographical Gazetteer (photo by S. R. Sarma) 


Table A112-3 Geographical Gazetteer 



Place Name 

L 

cp 

al-qibla 

samt 

jihat 


Outer Circle 





1 

MadTnat 

Rasul... 

75;20 

25;20 

13;34 

SE 

2 

Bayt al- 
Maqdis 

66;30 

32; 15 

45; 18 

SE 

3 

Qayrawan 

41;0 

21;40 

8;9 

SE 

4 

JarmI Dar al- 
Mulk 

Habasha 

65;0 

9;30 

90;28 

NE 
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Place Name 

L 

<P 

al-qibla 

samt 

jihat 

5 

c Adan 

76;0 

11 ;0 

104; 10 

NE 

6 

San c a‘ Dar al- 
Mulk Yaman 

97;0 

14;30 

48;48 

NE 

7 

Misr 

43; 20 

30;20 

31;46 

SE 

8 

Iskandariyya 

61;54 

25;30 

30;39 

SE 

9 

Qulzum az 
Kanar Darya 

64;0 

25;30 

30;39 

SE 

10 

Sawa 

85;0 

35;0 

60;38 

SW 

11 

Qazwln 

45;0 

36;0 

62;22 

SW 

12 

Isfahan 

86;40 

32;25 

49;40 

SW 

13 

Kashan 

86;0 

34;0 

55;29 

SW 

14 

Qumm 

85;40 

34;45 

48; 1 

SW 

15 

Rayy 

86;20 

35;0 

56;32 

SW 

16 

Taliqan 

85;45 

36; 10 

60;23 

SW 

17 

Astarabad 

89;35 

36;50 

11; 17 

SW 

18 

Janjan 

90;0 

36;50 

50; 10 

SW 

19 

Damghan 

88;55 

36;20 

50;7 

SW 

20 

Shlrwan 

91;30 

36;5 

45;21 

SW 

21 

Pishawar 

92;30 

36;20 

43;30 

SW 

22 

Halab 

72;10 

35;50 

71;30 

SE 

23 

Madlnat al- 
Hikma 

65;40 

32;20 

55; 11 

SE 

24 

Mawsul 

77;0 

34;30 

89; 19 

SE 

25 

Dimashq 

70;0 

33; 15 

59;33 

SE 

26 

Ba c lbak 

70;45 

38; 15 

62; 16 

SE 
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Place Name 

L 


al-qibla 

samt 

jihat 

27 

Antakiya 

1\\22 

35;30 

68;35 

SE 

28 

Laha 

43;30 

24;0 

21;40 

? 

29 

Tus 

92;30 

37;0 

45;51 

SW 

30 

Tun 

92;30 

34;30 

49;49 

sw 

31 

Harat 

94; 20 

34;30 

36;51 

SW 

32 

Balkh 

101 ;0 

36;41 

39;27 

sw 

33 

Badakhshan 

104; 24 

37;0 

25;21 

sw 

34 

Kinnan 

61;40 

35;0 

22;30 

sw 

35 

? 

77;20 

34;0 

89;22 

sw 

36 

Bulgar 

90;0 

29;30! 

65; 18 

sw 

37 

Kufa 

79;30 

31;30 

77;31 

sw 

38 

Baghdad 

80;0 

33;25 

77; 15 

sw 

39 

Wasit 

81;30 

32;20 

69; 11 

sw 

40 

Basra 

84;0 

30;0 

52;8 

sw 

41 

Kazrun 

87;0 

29; 15 

38;21 

sw 

42 

Shiraz 

88;0 

29;6 

36; 15 

sw 

43 

Istakhr 

88;30 

30;0 

36;27 

sw 

44 

Junahkar 

(Junagadh) 

106; 20 

22;20 

2;30 

NW 

45 

Khanbayat 

107;55 

22;20 

4;30 

NW 

46 

Barudah 

(Baroda) 

108;35 

22;20 

4;55 

NW 

47 

Bharuj 

108;25 

21 ;40 

5;6 

NW 

48 

Surat Bandar 

108;10 

21 ;25 

0;97 

NW 
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Place Name 

L 

<P 

al-qibla 

samt 

jihat 

49 

Yatar (?) 
Kujarat 

107;25 

28;35 

1;45 

NW 

50 

Nadarwar ? 

109;40 

21 ;0 

7;29 

NW 

51 

? 

109;40 

20;40 

7;43 

NW 

52 

Burhanpur 

102; 20 

21 ;21 

8;28 

NW 

53 

Awrankabad 

Dawlatabad 513 

111 ;0 

19;47 

10;50 

NW 

54 

Ahmadnakar 

109;25 

18;40 

11; 10 

NW 

55 

? 

110; 13 

18;33 

ll;? 

NW 

56 

Kalkanda 

112; 19 

18;35 

11; 15 

NW 

57 

Bljapur 

113;26 

17; 17 

14;56 

NW 

58 

Mandu 

111;36 

22;10 

5;6 

NW 

59 

Ujjayn 

11230 

22; 15 

5;47 

NW 

60 

Saruj 

114;12 

24;48 

8; 18 

NW 

61 

Narwar 

114;55 

25;30 

?;11 

NW 

62 

Rahtas 

118;0 

35;0 

29;36 

NW 

63 

? 

100.55 

24; 12 

2;19 

NW 

64 

Lakhnawtl 

116; 15 

27;30 

0;0 

sw 

65 

? 

118; 20 

33;5 

14;37 

sw 

66 

? 

118;35 

32;30 

13; 17 

sw 

67 

Siyalkut 

108;55 

32;25 

12;58 

sw 

68 

? 

108;0 

31;40 

12;28 

sw 

69 

Lahur 

109;20 

31;50 

11 ;28 

sw 


513 


Two localities in one entry. 
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Place Name 

L 


al-qibla 

samt 

jihat 

70 

Ludhyana 

110;40 

31; 10 

9;32 

SW 

71 

Sirhind 

111:30 

30;30 

30;56 

SW 


Inner Circle 





72 

Hamadan 

83;0 

35:10 

66;43 

SW 

73 

Bukhara 

97;39 

39;36 

40; 3 

SW 

74 

Samarqand 

99;36 

39;31 

?•? 

• ? • 

SW 

75 

Kashghar 

106;36 

44;? 

33;2 

SW 

76 

Khutan 

103;42 

?•? 

• ? • 

29;50 

SW 

77 

Hurmuz 

92;0 

25 ;0 

10; 18 

SW 

78 

Qandahar 

107;40 

33;? 

20; 10 

SW 

79 

? 

82;30 

25:10 

3; 13 

SW 

80 

? 

83;30 

25;9 

1; 12 

SW 

81 

Sustan ? 

104; 25 

26;40 

5;34 

SW 

82 

? 

105;0 

27;40 


SW 

83 

Sari Baku 

112;52 

33;10 

10; 19 

SW 

84 

Kankara 

111;35 

33;35 

14;3 

SW 

85 

Klran 

113;20 

29;40 

4;45 

SW 

86 

Akbarabad 

115;0 

26;43 

00 


87 

Kul Jalall 

114;50 

27:12 

00 


88 

Sunam 

111;30 

29;30 

6;10 

SW 

89 

Thanlsar 

112;30 

30:10 

6;36 

SW 

90 

? 

112;0 

30;0 

6;12 

SW 

91 

Hardwar 

113;0 

30; 15 

6;20 

SW 

92 

Hadrat Dihll 

113;35 

28;39 

3;35 

SW 
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Place Name 

L 


al-qibla 

samt 

jihat 

93 

HansI Hisar 

112;? 

29;45 

6;9 

SW 

94 

Mlwat... 

112;25 

27;45 

?; 11 

SW 

95 

? 

114;45 

28;40 

3;0 

SW 

96 

Badaun 

114;55 

27;30 

0;57 

SW 

97 

Sanbhal 

114;40 

18;30 

?; 19 

SW 

98 

Hindun 

114;20 

26;35 

0;51 

SW 

99 

Ajmlr 

111;5 

26;50 

0;35 

SW 

100 

Dhul Dahul 

110;20 

28;0 

4;14 

SW 

101 

Ahmadabad 

Kujrat 

108;20 

23;0 

3;37 

SW 

102 

Kawaliyar 

114;56 

25;16 

0;03 

SW 

103 

KalpI 

116;0 

26;35 

0; 15 

SW 

104 

Qannawj 

116; 15 

36;55! 

0;55 

SW 

105 

Bahraij 

116;30 

28;0 

0;35 


106 

Alhabad 

116;6 

26;? 

0;05 

NW? 

107 

Banaras 

114;20 

27;0 

37;35 

NW 

108 

Jawnpur 

117;6 

26;30 

1;48 

NW 

109 

Rahtas ... 

118; 15 

26;30 

1;48 

NW 

110 

? 

119;2 

26;40 

1;45 

NW 

111 

Munklr 

120;0 

26;6 

1;6 

NW 

112 

Rajmahal 

121 ;5 

25; 15 

4;10 

NW 

113 

Kawr (Gaur) 
Bankala 

121; 12 

25 ;0 

4;30 

NW 

114 

? 

120;0 

18;0 

12;27 

NW 

115 

Dhaka 

126;12 

24;0 

7;8 

NW 


A112 - Astrolabe and Qibla Indicator by Hamid, 1098 AH (AD 1686) 


1267 



Place Name 

L 

T 

al-qibla 

samt 

jihat 

116 

Baradwan 

122;0 

28;35 

7;22 

NW 

117 

Multan 

107;35 

29;40 

9;6 

sw 

118 

... Makran 

99;0 

28;0 

12;59 

sw 

119 

Ghazni 

104; 5 

34;20 

21 ;7 

sw 

120 

Kabul 

105;0 

34;30 

20; 27 

sw 

121 

Jalalabad 

105;40 

34;10 

18;30 

sw 

122 

Pashawar 

106;40 

33;50 

12;30 

sw 

123 

? 

107;0 

33;24 

16; 12 

sw 

124 

? 

105; 15 

33; 18 

12;49 

sw 

125 

Kashmir 

108;0 

35;0 

29;36 

sw 

126 

Tubbat 

110;0 

40;0 

23;30 

sw 

127 

Bastam 

89;30 

35;10 

50;2 

sw 

128 

Tabriz 514 

82;0 

38;0 



129 

Nakhjawab 

81; 15 

38;40 



130 

ShamakhI 

84;30 

40;50 



131 

Bab Abwab 

85;0 

43;0 



132 

Hawsam 

Kllan 

85;10 

37;0 



133 

Sarakhs 

94;30 

37;0 



134 

Marw 

97;0 

37;0 



135 

Qa’In 

93; 20 

33;40 



136 

? 

95;30 

37;0 




514 


From here onwards, the qibla samt and the jihat are not given. 
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Place Name L cp al-qibla jihat 

samt 


137 Tun 

92;30 

34;30 

138 

? 

85;37 

36;31 

139 

? 

87; 20 

35;40 

140 

Panlpat 

113;9 

28;37 

141 

Sarandlb 

130;0 

10;0 

142 

Jadda 

76;0 

21;0 


Back 

On the back, the rim of the upper half carries altitude scales which are divided in 
0.20°, 1°, 6° and numbered in 6s as 6—90; 90—6°. In the upper left quadrant, 60 
horizontal and 60 vertical parallel lines; semi-circles are drawn on both the radii. In the 
solar quadrant on the right, 30 declination arcs are projected stereographically so that 
the intervals between the lines become gradually smaller as they approach the centre. 
Such unequal intervals are rare in Lahore astrolabes, but common in Safavid astrolabes. 
Four curves of the midday altitude of the sun are drawn for latitudes 20°, 21 °, 27° and 
32°. The first one is accompanied by the full label kliatt nisf al-nahar bi-ard 20; at the 
other curves, only the latitude is given. 

In the lower part of the quadrant, below the last of the declination arcs, is an 
inscription Malik Qadirdad Khan Muhandis 1186 hijrT (owner: Qadirdad Khan, 
Engineer/ Architect, 1186 HijrT = AD 1772-73). 
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Figure A112.9 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower half are the shadow squares, on the left for a gnomon of 12 digits and 
on the right for a gnomon of 7 feet with the usual labels. 

The lower half of the rim carries scales of cotangents and their subdivisions. 
Below these scales, is a semi-circular row. The right half contains the name of the maker 
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(which is given below) and the left half the names of the astrological scales inscribed 
below. 

Below this row are 14 semi-circular rows containing an elaborate set of 
astrological tables such as the correspondence between the 28 lunar mansions and 12 
zodiac signs, duodenaries, novenaries, triplicities, limits, faces and so on. This is 
perhaps the most elaborate collection of astrological tables to be found on any Lahore 
astrolabe. 



Figure A112.10 - Signature of the astrolabe maker (photo S. R. Sarma) 


Inscription 

c amal aqall al-ibad hamid ibn muhammad muqim ibn c Tsd ibn allahdcid 
asturldbl lahurT humaym tahrirfi al-tdnkh 21 shahar muharram al-hardm 
sanah 1098. 

‘The work of the lowest of the servants [of God], Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, completed on the date 21 of the holy month Muharram 
in the year 1098.’ 

The date translates to 7 December 1686. 

Bibliography 

Maddison & Savage-Smith 1997, I, pp. 228-230, item 131 with photos of the front of 
the astrolabe and of the gazetteer. 
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All3® ASTROLABE BY HAMID, 1099 AH (AD 1688) 

12 Rabf al-Awwal 1099 (17 January 1688) 

Diameter 89 mm 

London, Guildhall, the Hon’ble Clockmaker’s Company Museum 
CCA 1115; Repertoire 6 


Figure A113.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Body with kursT (d. 89, h. 108, t. 6), shackle and ring, rete (d. 69) for about 20 
stars, 3 plates, alidade, pin and horse. 

Front 

High solid kursT with a trifoliate finial to which are attached a trifoliate shackle 
and a large ring. On the front and back lines are drawn parallel to the edge of the kursT. 
On the front, inside the line drawn parallel to the edge, the space is excavated and here 
is written in large letters in relief Allahu Akbar. The empty space around the letters is 
filled with black colour. 

The limb is divided in 1° and 6° and labelled clockwise from 6 to 90, separately 
for each quadrant. 

Rete 

The two rings of the Capricorn and ecliptic are held together by an almost 
complete equinoctial bar (with counter changes at its intersection with the ecliptic ring 
on the left and at the centre) and by an almost complete solstitial bar. The two are not 
straight bars, but rather mixed with the tracery that joins the various star pointers. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided into groups of 6° and numbered accordingly from 6 to 30. 

The solstitial bar projects out of the ecliptic ring at the top and touches the degree 
scale; this is the Capricorn index (, al-muri ). There is a handle at the west point on the 
Capricorn ring for rotating the rete. 

There are about 20 star pointers, which are joined by an indifferent tracery. 
Plates 

There are only 3 plates extant, although there is space for one or two which are 

lost. 

Table A113-1 Plates 

S.No. cp Longest Day 

la 21° 13; 18 hours 

lb 24° 


13;53 hours ! 
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S.No. 


Longest Day 

2a 

27° 

13;43 hours 

2b 

29° 

13;52 hours ! 

3a 

32° 

14; 8 hours 

3b 

36° 

14;22 hours ! 


Altitude circles are drawn for every 6°, azimuths for every 30° above the horizon 
and for every 15° below the horizon. There are lines for seasonal and equal hours. 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer with the 
longitudes, latitudes, inhiraf and jihat of 23 localities, engraved counter-clockwise from 
Mecca to Banaras. On the surface can be seen two holes on the meridian at equal 
distances on either side of the centre which are plugged or filled. But these are not visible 
on the back. These marks can be seen on the three plates also. 
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Figure A113.2 - Geographical Gazetteer (photo by S. R. Sarma) 

Table A113-2 Geographical Gazetteer 



Place Name 

L 

cp 

inhiraf 

jihat 

1 

Makka 

MiEzzam 

77; 10 

21;40 

74 ! 

SE ! 

2 

Madlnat 

Tayyiba 

74;20 

25;0 

63;34 

SE 

3 

Bayt al- 
Maqdis 

66;30 

32; 15 

45; 18 

SE 

4 

Qayrawan 

41;0 

21;40 

10;9 

SE 

5 

Misr 

63;30 

30;20 

8;9 

SE 
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Place Name 

L 

<P 

inhiraf 

jihat 

6 

Isfahan 

86;40 

32;25 

49; 40 

SW 

7 

Kashan 

86;0 

34;0 

14; 19 

SW 

8 

Qum 

84;40 

34;45 

18; 1 

SW 

9 

Mashhad 

Maqdis 

92;30 

36;0 

44; 51 

SW 

10 

Balkh 

101 ;0 

36;41 

29; 17 

SW 

11 

Kabul 

105;0 

34;30 

20; 27 

SW 

12 

Awrankabad 

111 ;5 

19;47 

10;27 

NW 

13 

Ahmadnakar 

109;25 

18;40 

11; 10 

NW 

14 

Qakahbadar 

(Gulburga?) 

110; 13 

18;38 

11 ;27 

NW 

15 

Kalkanda 

115;19 

18;35 

11 ;4 

NW 

16 

Bljapur 

113;26 

17:17 

14;56 

NW 

17 

Burhanpur 

112;20 

21:21 

8;28 

NW 

18 

Lahur 

109;20 

31:50 

11 ;28 

SW 

19 

Dihll 

113:1 

28;30 

3;35 

SW 

20 

Ajmlr 

111:5 

25;50 

11 ;25 

SW 

21 

Bandar 

Surat 

108:10 

21;25 

5; 17 

NW 

22 

Ahmadabad 

108;20 

23;0 

3;37 

NW 

23 

Banaras 

117; 20 

27;0 

1;35 

NW 
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Figure A113.3 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

The rim of the upper half carries the altitude scales, divided in 1° and labelled in 
6’s as 6—90;90—6. In the upper left is a trigonometric quadrant with 30 horizontal and 
30 vertical parallels, with every fifth line highlighted with dots. Semicircles are drawn 
on both the radii and a radial line is drawn to 45 ° on the arc. In the upper right is a solar 
quadrant with declination arcs drawn at non-uniform intervals. The related pairs of signs 
are marked along the two radii by their serial numbers. There is a dotted curve showing 
the solar altitude at midday for latitude 20° with the label khatt nisf al-nahar bi-ard 20. 

In the lower half are drawn shadow squares, on the left for a base of 6 (12) dgits 
and on the right for a base of 7 feet. The four scales are accompanied by the following 
labels: 

Vertical scale on the left: zill sullam asdbi c mcfkus 
Horizontal scale on the left: z.ill sullam asdbT mustawT 
Horizontal scale on the right: zill sullam aqdam mustawT 
Vertical scale on the right: zill sullam aqdam ma c kus 

The lower rim bears the corresponding cotangent scales and their subdivisions. 
The scale on the left is labelled as zill asdbi c mabsut and the scale on the right as zill 
aqdam mabsut. Inside the shadow squares is inscribed the table of the ‘excess of 
revolution’ (jadwalfadl al-dawr ). There are no other astrological tables. 

Inscription 

On the back of the kursT is the astrolabe maker’s signature: 

'amal aqall al- c ibad hamid 
ibn muhammad muqlm ibn c Tsd 
[ibn] allahdad asturldbl IdhurT 

humdyum tahrlrdfl al-tarlkh 13 shahr rabf al-awwal sanah 1099 
‘Made by the least of the slaves [of God] Hamid, son of Muhammad Muqlm, 
son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, completed on the date 24 in the month RabT I of the year 1099.’ 
The date corresponds to 17 January 1688. 

Provenance 


Ex- coll. Nethropp. 
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A114 ASTROLABE BY HAMID, 1102 AH (AD 1691) 

24 Jumada al-Awwal 1102 (22 Feb 1691) 515 
Diameter 116 mm 
PLU, ex-Paris, Brieux 
CCA 3517; Repertoire 7 



Figure At 14.1 - Mater with the geographical gazetteer (photo courtesy Professor David King) 


515 


The entry is based on the photographs and notes kindly provided by Professor David King. 
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Components 

Only the mater (d. 116, t. 8) is extant. 

Front 

High solid kursT with a trifoliate finial to which are attached a trifoliate shackle 
and a large ring. On the front and back decorative lines are drawn parallel to the edge 
of the kursT. On the front, inside the line drawn parallel to the edge, the space is 
excavated and filled with Allahu Akbar in large letters in relief. 

The limb is divided in 1° and 6° and labelled clockwise from 6 to 90, separately 
for each quadrant. 

Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer with the 
longitudes, latitudes, qiblah samt and jilicit of 27 localities, engraved counter-clockwise 
from Mecca to Banaras. Because of the poor quality of the photograph, several items 
could not be deciphered. 

Table A114-1 Geographical Gazetteer 



Place Name 

L 


qiblah 

samt 

jihat 

1 

Makka Mu c azzam 

77; 10 

21-40 



2 

Madlnat Tayyiba 

75;20 

25 ;0 

63;34 

SE 516 

3 

Bayt al-Maqdis 

66;30 

32; 15 

45;18 

SE 

4 

Misr 

63; 20 

30;20 

31;46 

SE 

5 

Isfahan 

86;40 

32;25 

49;40 

SW 51 ’ 

6 

Kashan 

86;0 

34;0 

15; 19 

SW 

7 

Rayy 

86;20 

35;0 

36;37 

SW 


Nos. 2-4 have sharqi janubi, ES. 

Nos. 5-16 have gharbljanubi, SW. Although all these localities have higher latitudes than that of 
Mecca and thus are to the north, some of these are to the west and some to the east of Mecca. So 
common designation SW to all these is clearly inappropriate. 


517 
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Place Name 

L 

<P 

qiblah 

samt 

jihat 

8 

Mashhad Maqdis 

92;30 

36;0 

? 

SW 

9 

Harat ? 

104: 20? 

? 

? 

SW 

10 

? 

111;0 

36;9 


SW 

11 

Bukhara 

97;39 

39;36 

40; 3 

SW 

12 

Kabul 

105;0 

34;30 

20; 27 

SW 

13 

Qandahar 

107;40 

33;0 

20; 10 

SW 

14 

Multan 

107;35 

29;40 

9;3 

SW 

15 

Lahur 

109;20 

31:50 

11:28 

SW 

16 

Dihll 

113;35 

28;39 

3;35 

SW 

17 

Burhanpur 

112;20 

21:21 

8;28 

NW 51 

18 

Dawlatabad 

111;5 

19;47 

10;50 

NW 

19 

Ahmadnakar 

109;25 

18;40 

11:10 

NW 

20 

Qakahbadar 

(Gulburga?) 

110; 13 

18;38 

11 ;27 

NW 

21 

Kalkanda 

115; 19 

18;4 

11:14 

NW 

22 

Bljapur 

113;26 

17; 17 

14;56 

NW 

23 

Patnah 

119; 12 

26;40 

1; 15 

NW 

24 

Rajmahal 

121;5 

25; 15 

4; 10 

NW 

25 

Kawr (Gaur) 
Bankala 

121:12 

25 ;0 

4;30 

NW 

26 

Dhaka 

127; 12 

24;0 

7;8 

NW 

27 

Banaras 

117; 20 

27;0 

1;35 

NW 


518 


Nos. 7-27 have gharbi shamali, north-west. All these localities are in India and therefore Mecca is 
to the west in all cases. But some, like nos. 23-27, have higher latitudes; here Mecca would be to 
the SW and NW. 
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Place Name 

L 

<P 

qiblah 

samt 

28 

Bandar Surat 519 

108;30 

21;25 

? 

29 

c Adan 

? 

? 

? 

30 

Ajmlr 

? 

? 

? 

31 

? 

? 

? 

? 


jihat 


519 


This and the next three places are inscribed inside the inner circle. The last place name and the 
coordinates are illegible. 
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' s^rjsiaa^BiKsujaaiHaaaaiBi 
SS-aaar-iinai^iBnnatBBiBMJBia’I 
'/anzaiaaaaaaaaBr.BaaaBiEaaai 
.•'.casaoscMaaaoaciEaaaaBMtaniav 

yjt^ir>ainanDaacianaasnancaaai;' 

.'jMaJiniaiwsi.iasB'iBiaaasain: 

*. .•jarvt-ir'.-.iinnanii^ccr jaaacaar««.! 

>; m w A q t.- ^ n a ■ n. i n ts n *• v1 m a q 55 9 w* n ■ ■ fe i. 

v}iaia3tr.?nr-m«n«E; ac-naaaaeaitil 
^irir.n'i~ac3''.aniisnB‘3asaanaia3iaii 
>?n2T3*a MTjianntn.T^ss’aaastaa 
.L?t!s: mnsnsw'aaain^ninu'« 
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Figure A114.2 - Back of the astrolabe (photo courtesy Professor David King) 


Back 

The upper rim carries the altitude scales, which are divided into 1° and 6° and 
labelled as 6—90; 90—6. The lower rim bears the cotangent scales, but without any 
labels. In the upper left quadrant are drawn 30 vertical and 30 horizontal parallels with 
arcs of sine and versed sine and a radial line to 45° which bisects the quadrant. In the 
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upper right is a solar quadrant with declination arcs at non-uniform intervals, with the 
serial numbers of the related zodiac signs marked along the two radii. There is a curve 
showing the solar altitude at midday at latitude 20 with the label khatt nisf al-nahar bi- 
c ard 20. 

In the lower half are drawn two shadow squares, on the left for a base 6(12) and 
on the right for a bsse of 7, with the usual labels. Inside the shadow squares is engraved 
the table of ‘excess of revolution’ (fadl al-dawr).' 

Inscription 

The maker’s signature is engraved on the back of the kursT; the date is added below 
the shadow squares: 

'amal aqall al- c ibad hamid 

ibn muhammad muqlm ibn c lsd ibn allahdad 

asturldbl Idhuri humayum 

tahrirfi al-tankh 24 shahar jumada al-awwal sanah 1102. 

‘Made by the least of the slaves [of God] Hamid, son of Muhammad Muqlm, 
son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, 

Completed on the date 24 in the month Jumada I of the year 1102.’ 

The date corresponds to 22 February 1691. 

Provenance 

Formerly with Mme. Dominique Brieux until 1992. 



1284 


A115 ASTROLABE BY HAMID, 1102 AH (AD 1691) 

24 Ramadan 1102 (20 June 1691) 520 
Diameter 126 mm 
London, PC? ; ex-Milan 
Repertoire 8 



Figure At 15.1 - Front of the astrolabe (photo courtesy Professor Gerard L’E. Turner) 


520 


The entry is based on Linton 1980, no. 168, pp. 100-101, and on the colour photos of the front and 
back, and the black-and-white photos of all the plates kindly provided by the late Professor Gerard 
L’E. Turner when the astrolabe was in Milan. 
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Components 

Body with kursT (d. 126), shackle and ring, rete for 36 stars, 6 plates; alidade, pin 
and horse are missing. 

Front 

The kursT is high and solid; it terminates in a trefoil-shaped finial to which the 
shackle and a very large ring are attached. The shackle also, when seen from the side, 
has a trefoil shape. On the front side of the kursT is engraved, in rather large letters, 
Alldhu Akbar. On the reverse is engraved a poem which is followed by Hamid’s 
signature; the latter is continued below the shadow squares. 

The limb is divided into 1° and 6° and labelled in 6s from 6° to 90°, separately 
for each quadrant. 

Rete 

The two rings of the Capricorn and ecliptic are held together by the complete 
equinoctial bar and an almost complete solstitial bar. The former has counter changes 
at its intersection with the ecliptic circle on the left and at the centre. While the 
equinoctial bar is partly covered by the star pointers and the tracery that joins them, the 
solstitial bar is completely covered by these. The ecliptic circle is divided into the 12 
signs of the zodiac and labelled with their names. On the edge of ecliptic ring there are 
unnumbered marks, dividing each sign into groups of 6°. 

There are 36 named star pointers, which are shaped like the flared petals of tulip 
flowers, as in the retes by Hamid’s father MuqTm. These are joined by a floral pattern. 
There is a handle at the west point on the Capricorn circle. A pin projecting out of the 
ecliptic circle and touching the degree scale is the Capricorn index (, al-murt ). 

Plates 

There are 6 plates of which 5 are calibrated for latitudes ranging from 18° to 40°. 
These plates are engraved with equal altitude lines for each 6°, azimuth arcs for each 
15° below the horizon, and plain lines for seasonal hours and dotted lines for equal 
hours drawn from both the western and eastern horizons . 
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Table A115-1 Plates 



<P 

Longest Day 

la 

18° 

13;3 hours 

lb 

20° 

13;20 hours 

2a 

25° 

13;36 hours 

2b 

27° 

13;47 hours 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14; 12 hours 

4b 

36° 

14;22 hours 

5a 

38° 

14;40 hours 

5b 

40° 

14;48 hours 

6a 

Plate of ecliptic coordinates 


6b 

Plate of horizons 



Geographical Gazetteer 

On the inner side of the mater, a geographical gazetteer is said to have been 
engraved with the longitude, latitude, inhiraf and jihat for 36 localities. It could not by 
reproduced here as no photo was available. 

Back 

The rim of the upper half carries the altitude scales, divided in 1° and 6° and 
labelled as 6—90; 90—6. The rim of the lower half bears the scales of cotangents. The 
upper left quadrant contains 30 vertical and 30 horizontal parallels with every fifth line 
highlighted with dots. There are arcs of sine and versed sine and a radial line to 45° 
which bisects the two arcs. 

In the upper right quadrant there are 6 unevenly spaced arcs of the signs of the 
zodiac; the signs are numbered along the two radii. There is also a graph of the meridian 
altitude of the sun for latitude 20° with the label khatt nisf al-nahdr bi-ard 20. 
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Figure A115.2 - Back of the astrolabe (photo courtesy Professor Gerard L’E. Turner) 


In the lower half there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7 with the usual labels. Inside the shadow squares is engraved a table 
of ‘excess of revolution’ (fadl al-dawr). 
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Alidade etc 

The alidade, horse and pin are missing. In the available photos, the components 
are held together by a pin with a peculiar handle which must a replacement. 

Inscription 

On the back of the kursi is engraved first a poem: 

natash dahan waqad tawdyT hakim naqat muhum wakht mustaqun 

‘The trace of thy mouth and of thy height. Oh wise man! The imaginary point 

and the straight line.’ 

This is followed by Hamid’s signature which is continued below the shadows: 
'amal aqall al-ibad ibn muhammad muqim hamid 
bi tdrikh 24 ramadan al-mubarak sanah 1102. 

‘The work of the least of men, the son of Muhammad Muqim, Hamid. On 
the date of the 24th Ramadan in the blessed year 1102 [Hijrl].’ 

The date translates to 21 June 1691. Here Hamid mentions only his father by name 
and not the other ancestors. 

Provenance 

Formerly in the collection Jean Tetreau, Paris; of Ferrari, Paris; and of Leonard 
Linton, Point Lookout. Linton’s collection including this astrolabe was auctioned in 
1980. This astrolabe was acquired by a private collector in Milan. Around 2010, the 
Milan collection is said to have been was acquired by Ahuan Art Gallery, London. 

Bibliography 

Linton 1980, no. 68, pp. 100-101. 
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A116 ASTROLABE ATTRIBUTABLE TO HAMID 

Not dated 
Diameter 132 mm 

Hyderabad, Salar Jung Museum (#112/l/xxxv) 


Figure At 16.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This and the next astrolabe are remarkably alike in many respects: in the design of 
the rete, in having a plate where one side is calibrated for multiple horizons and the 
other side with projections for the latitude of 72° and in having the table of ‘the excess 
of revolution’ within the shadow squares. Moreover, in both astrolabes a Canis Majoris 
is named ‘Abur as is done in A110 by Hamid. The kursTs in both have the same outline, 
but in the present astrolabe the surface in the front is embellished with a floral design. 
In both the geographical gazetteer is engraved in two circles and the argument is given 
only at the beginning of the first circle and not at beginning of the second circle. At the 
same time, these two have many features in common with the astrolabes signed by 
Hamid such as the outlines of the kursT and the design of the rete. Therefore, these two 
unsigned astrolabes can be attributed to Hamid. 

Components 

Body with kursi (d. 132, t. 6.5) with shackle and ring, rete for 30 stars, 3 plates. 
Original alidade, pin and wedge are missing. These are replaced by a crude alidade with 
a sighting tube, a bolt and nut. There are two washers; the larger one has a crown-like 
projection, probably original. 

Front 

The ring is plain and shackle trifoliate. The kursi is solid and shaped like the kursTs 
in several of the astrolabes by Hamid (A105, Alll, A112, A113 and A115). On the 
surface in the front is a pattern engraved in low relief, showing three tulip-like flowers. 
The limb is graduated in 1° and 6° and numbered clockwise in 6s, from 6 to 180 from 
the south point up to the north point, and again from 6 to 180 from the north point up to 
the south point. This is a very unusual method and does not occur anywhere else. 

Rete 

The rete closely resembles the retes in many of the astrolabes by Hamid in the 
manner the equinoctial and solstitial bars are shaped and in the tracery that joins the star 
pointers is designed. The ecliptic ring is divided into 12 signs of the zodiac and labelled 
with their names. Each sign is further divided in groups of 6° and numbered accordingly 
as 6, 12, 18, 24, 30. These units are halved to 3° on the edge of the ecliptic ring. The 
Capricorn index is shaped like thin rectangular stub. A handle was attached near the 
west point on the peripheral ring. Its top is broken and there remains now only a stub. 
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Figure A116.2 - Rete of the astrolabe (photo by S. R. Sarma) 


There are some 30 star pointers carrying star names which are often drastically 
shortened. 

Table A116-1 Stars on the Rete 

Star Name Identification 


1 


Dhanab al-Qaytus 
[ ShamalT] 


i Ceti 
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Star Name 

Identification 

2 

Dhanab al-Qaytus 

J[anubi] 

(3 Ceti 

3 

Fam [al-Qaytus] 

Y Ceti 

4 

Sadr al-Qaytus 

it Ceti 

5 

Ghul 

(3 Persei 

6 

TallMasdfat al-Nahr 

y Eridani 

7 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

8 

Yad al-Jawzd’ [al-Yusrd] 

Y Orionis 

9 

Rijl al-Jawzd’ [al-Yumnd] 

k Orionis 

10 

c Abur 

a Canis Majoris 

11 

? 

a Canis Minoris 

12 

Fard al-Shujd c 

a Hydrae 

13 

[Zahr al~] Dubb [al- 
Akbar] 

a Ursae Majoris 

14 

Mankhar al-Shujd c 

a Hydrae 

15 

Qb’idat al-Batiya 

a Crateris 

16 

Janah al-Ghurdb 

Y Corvi 

17 

Simdk A c zal 

a Virginis 

18 

Simdk Ramih 

a Bootis 

19 

[Nayyir al-] Fakkah 

a Coronae Borealis 

20 

Qalb al-Aqrab 

a Scorpii 

21 

[Rds al-] Jdthl 

a Herculis 

22 

[Rds al-] Hawwd 

a Ophiuchi 

23 

[Yad al-Hawwd al-] 
Muqaddam 

6 Ophiuchi 

24 

[Nasr] Wdqi c 

a Lyrae 
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Star Name 

Identification 

25 

Nasr Fair 

a Aquilae 

26 

? 


27 

[Dhanab al-] Dulfin 

8 Delphini 

28 

Dhanab [al-Dajajah] 

a Cygni 

29 

Fam [al-Faras] 

8 Pegasi 

30 

Dhanab al-JadT 

5 Capricorni 

31 

Saq Sdkib al-Ma’ J[anubT] 

5 Aquarii 

32 

Kaff al-Khadib 

(3 Cassiopeiae 


Plates 

There are three plates. On plates 1 and 2, altitude circles are drawn for each 6°. 
Azimuth arcs are drawn for each 15° below the horizon. There are lines for seasonal 
hours and dotted lines for equal hours drawn from the western horizon. Strangely there 
is no plate for 32°, the latitude of Lahore. It is possible that there were originally five 
plates in this astrolabe, and two of which are now missing. 


Table A116-2 Plates 



<P 

Longest Day 

la 

18° 

13; 18 hours 

lb 

20° 

13;20 hours 

2a 

27° 

13;49 hours 

2b 

29° 

13;52 hours 

3a 

72° 


3b 

Plate of horizons 
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Geographical Gazetteer 

The gazetteer is engraved in two circles providing the names, longitudes, latitudes 
and inhircif for 40 places. The argument is engraved at the beginning of the outer circle, 
but not at the beginning of the inner circle. The zero symbol looks sometimes like the 
Abjad symbol for 31. 



Figure At 16.3 - Geographical Gazetteer (photo by S. R. Sarma) 
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Table A116-3 



Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

Inhiraf 
qiblah samt 


Outer Circle 




1 

Makka 

Mu c azzam 

77; 10 

21;40 


2 

Madlnat 

Tayyiba 

75;20 

25 ;0 

63;34 ? 

3 

Bayt al-Maqdis 

66;30 

32; 15 

45;18 

4 

Qayrawan 

41;0 

21 ;40 

62;22 

5 

JarmI Habash 

65;0 

9;30 

42;28 

6 

Misr 

63;20 

30;20 

31;46 

7 

Iskandariyya 

61 ;54 

30; 18 

28; 1 8 

8 

Quljum Kanar 
Darya 

64;0 

30;39 

30;39! 

9 

c Adan 

76;0 

11 ;0 

84; 10 

10 

Sana c an 

74;0 

14;30 

88;48 

11 

Sawa 

85;0 

35;0 

60;38 

12 

Qazwln 

85;0 

36;0 

62;22 

13 

Isfahan 

86;40 

32;25 

49; 40 

14 

Kashan 

86;0 

34;0 

55;29 

15 

Shiraz 

83;0 

29;36 

36;14 

16 

Tus 

92;30 

36;0 

84;51 

17 

Tun 

92;30 

34;30 

39;39 

18 

Harat 

94;20 

34;30 

36;51 

19 

Balkh 

101;0 

36;41 

29; 24 

20 

Bukhara 

91-39 

39;36 

40; 3 

21 

Samarqand 

99; 16 

39;31 

16;57 
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Place Name 
al-bilad 

L 

al-tiil 

<P 

al-ard 

Inhiraf 
qiblah samt 

22 

Qandahar 

104;40 

33;0 

20:10 

23 

Kabul 

105;0 

34;30 

20;28 


Inner Circle 




24 

Dihll 

113;35 

18;39 ! 

3;35 

25 

Akbarabad 

115;0 

26;43 

0;0 ! 

26 

Ajmlr 

111 ;5 

25;50 

0;35 

27 

Ahmadabad 

110;20 

23;0 

3;37 

28 

Burhanbur 

112;20 

21 ;21 

8;40 

29 

QaTahndar 

(Gulbarga?) 

110; 13 

18:18 

52;21 

30 

Dawlatabad 

111 ;5 

19;47 

10;50 

31 

Ahmadnakar 

109;25 

18;40 

11:10 

32 

Bljabur 

113;26 

17:17 

15;0 

33 

Kalkandah 

115:19 

18;35 

12:15 

34 

Rajmahal 

121 ;5 

25:15 

4; 10 

35 

Yabat ? 

109:12 

26;40 

1;45 

36 

Gaur Bankala 

121:12 

25 ;0 

53;30 

37 

Banaras 

114;20 

27;0 

1;35 

38 

Lahur 

109;20 

31;50 

11:18 

39 

Multan 

104;35 

29;40 

9;? 

40 

Bandar Surat 

108:10 

21 ;35 

?;5 


Back 

The rim of the upper half carries altitudes scales, divided in 1 ° and 6° and labelled 
as 6—90; 90—6. In the upper left quadrant are drawn 30 horizontal and 30 vertical 
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parallels, with each fifth highlighted by dots. A radial line is drawn from the centre to 
45° on the arc. The upper right quadrant is divided by declination arcs into six unequal 
segments and the names of the related segments are engraved along the horizontal and 
vertical radii. Two curves are traced for the midday latitude of the sun at the latitudes 
20° (roughly for Mecca) and 32° (for Lahore) with the labels khatt nisfal-nahar bi-ard 
20 and khatt nisfal-nahar bi-ard 32. 

In the lower half are drawn shadow squares, for a base of 6 and 12 on the left and 
for a base of 7 on the right. The four scales are accompanied by the usual labels. 



Figure A116.4 - Back of the astrolabe (photo by S. R. Sarma) 

Inside the shadow squares is inscribed the table entitled jadwal fadl al-dawr 
(excess of revolution). 
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The rim of the lower half is engraved with the scales of cotangents. These are 
followed by four semi-circular rows. The innermost row carries the names of the 28 
lunar mansions. The next row is filled with the names of the 12 zodiac signs. In the 
following row, each sign is divided in 5 parts and numbered as 6, 12, 18, 24 and 30. In 
the last row each of these parts is divided thrice into units of 2°. 
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A117® ASTROLABE ATTRIBUTABLE TO HAMID 

Not dated 
Diameter 117 mm 

Edinburgh, National Museum of Scotland (#1962.13) 
CCA 89 



Figure A117.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Figure A117.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Front 

The ring is plain and the shackle trifoliate. The kursT is solid and the profiles are 
made up of a lobe between two ogees. The finial is trifoliate, but the two horizontal 
petals are slightly extended and curved downwards. The surface is plain without any 
ornamentation. The limb is graduated in 1 ° and 6° and numbered clockwise in 6s from 
6 to 90, separately in each quadrant. 


Components 

Body with kursi (d. 117, h. 147, t. 7), shackle and ring, rete, 5 plates, alidade, pin 
and horse. The horse appears to be a modern replacement. 
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Rete 

The peripheral Capricorn ring and the ecliptic ring are held together by the tracery 
that joins the various star pointers. Unlike in other astrolabes, the equinoctial bar is not 
represented here; the solstitial bar appears only in interrupted segments to which are 
attached some star pointers. The tracery which joins the star pointers is very 
symmetrical, but strangely not all the star pointers are engraved with their names. There 
is a small handle below the west point. 


Table A117-1 Stars on the Rete 



Star Name 

Identification 

1 

Sadr al-Qaytus 

n Ceti 

2 

Ghul 

|3 Persei 

3 

c Ayn al Thawr ? 

a Tauri 

4 

c Ayyuq 

a Aurigae 

5 

Rijl [al-Jawzd’ al-] Yusrd 

(3 Orionis 

6 

Yad [al-] Jaw[za al- 
Yusrd] 

y Orionis 

7 

c Abur 

a Canis Majoris 

8 

Shfra Shdmi 

a Canis Minoris 

9 

Fard [ al-Shujd c ] 

a Hydrae 

10 

Qalb al-Asad 

a Leonis 

11 

[Jandh al-] Ghurab 

y Corvi 

12 

Simak A c zal 

a Virginis 

13 

Simak Ramih 

a Bootis 

14 

Nayyir al-Fakkah 

a Coronae Borealis 

15 

Rds al-Hawwd 

a Ophiuchi 

16 

Nasr Fair 

a Aquilae 

17 


a Cygni 
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Star Name 

Identification 

18 

Kaff al-Khadtb 

|3 Cassiopeiae 

Plates 

There are 5 plates, all with notches at the north point. 

Table A117-2 Plates 



<P 

Longest Day 

la 

17° 

12;38 hours 

lb 

18° 

13;4 hours 

2a 

27° 

13;43 hours 

2b 

29° 

13;52 hours 

3a 

32° 

14; 8 hours 

3b 

36° 

14;22 hours 

4a 

34° 

14; 14 hours 

4b 

38° 

14;40 hours 

5a 

72° 


5b 

Plate of horizons 



On the first four plates, altitudes circles are drawn for each 6° and azimuth arcs 
for each 15° below the horizon. There are lines for seasonal hours and dotted lines for 
equal hours. On la, lb, 2a and 2b, dotted lines for equal hours are drawn from the 
western horizon; on 3a, 3b, 4a and 4b, they are from both the horizons. 

Geographical Gazetteer 

Gazetteer is engraved in two circles, providing the names, longitudes and latitudes 
of 47 places roughly in the order of increasing longitudes. The argument occurs at the 
beginning of the first circle, but not at the beginning of the second circle. It is interesting 
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that Golconda is referred to here (no. 46) as Haydarabad for the first time on an 
astrolabe. 



Figure A117.3 - Geographical Gazetteer (photo by S. R. Sarma) 

Table A117-3 Geographical Gazetteer 



Place Name 

L 

qp 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat Tayyiba 

75;20 

25;0 

3 

Bayt al-Maqdis 

66;30 

31;50 
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Place Name 

L 

T 

4 

Kufa 

79;30 

31;30 

5 

Baghdad 

82;0 

38;55 

6 

Misr 

63;20 

30;20 

7 

Dimashq 

70;44 

33;35 

8 

Halab 

72;10 

35;50 

9 

Basra 

84;0 

30;0 

10 

Maragha 

82;0 

37;20 

11 

Tabriz 

82;0 

38;0 

12 

Ardabll 

82;30 

38;0 

13 

ShamakhI 

84;30 

40;50 

14 

Nakhjawan 

81:15 

38;40 

15 

Shushtar 

84;30 

31;30 

16 

Shiraz 

88;0 

29;36 

17 

Yazd 

89;0 

32;0 

18 

Nahawand 

83;55 

34;20 

19 

Hamadan 

83;0 

35;0 

20 

Qazwln 

85;0 

36;45 

21 

Jurbazqan 

85;35 

34;15 

22 

Isfahan 

86;40 

32;25 

23 

Kashan 

86;0 

34;0 

24 

Qumm 

85;40 

34;? 

25 

Rayy 

86;0 

35;0 

26 

Damawand 

87;20 

36:10 

27 

Astarabad 

89;35 

37;50 
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Place Name 

L 

T 


Inner Circle 



28 

Samnan 

88;0 

36;0 

29 

Sabzawar 

91;30 

36;5 

30 

Nishabur 

92;30 

36;21 

31 

Tus 

92;30 

37;0 

32 

Tun 

92;30 

34;30 

33 

Qa’In 

93;20 

33;40 

34 

Harat 

94;20 

34;30 

35 

Marw 

97;0 

34;40 

36 

Talun ? 

104;50 

34; 10 

37 

Badakhshan 

104; 24 

34;? 

38 

Balkh 

101 ;0 

36;0 

39 

Bukhara 

97;30 

39;50 

40 

Samarqand 

99; 16 

39; 31 

41 

Qandahar 

104;40 

33;0 

42 

Kashmir 

108;0 

35;0 

43 

Kabul 

104;40 

34;30 

44 

Lahur 

109;20 

31;50 

45 

Bandar Surat 

110;31 

27;0 

46 

Haydarabad 

115;39 

18;0 

47 

Blchabur 

114;40 

17; 17 
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Back 

On the back, the rim of the upper half carries altitude scales divided in 1° and 6° 
and numbered as 6—90; 90—6. The rim of the lower half bears the cotangent scales and 
their subdivisions. 

The upper left quadrant is filled with 60 horizontal and 60 vertical parallels; 
attempt was made to emphasis ever fifth line with dots, but this has not been carried out 
uniformly. Semi-circles are drawn on both the radii and 3 quarter circles around the 
centre at 24 units (the arc of the obliquity of the ecliptic), 12 units (?) and 8 units (?). 
There is a radial line joining the centre to 45° on the arc and another line joining the 
inner terminals of the arc. The upper right quadrant is divided by 6 declination arcs and 
the related signs are marked by their serial numbers along the two radii. Two graphs are 
plotted to show the midday altitude of the sun throughout the year at latitudes 20° and 
38°. The latter is accompanied by the label khatt nisf al-nahdr bi-ard 38; the former by 
bi- c 20. While 20° can be the approximate latitude of Mecca (its traditional value is 
21;40°), it is not clear which locality is represented by the latitude 38°. 

In the lower half are engraved shadow squares, on the left for a base of 6 and 12 
and on the right for 7 with the usual division of the scales and accompanied by the usual 
labels. Within these shadow squares is inserted the table of ‘the excess of revolution’ 
(jadwalfadl al-dciwr). 

Alidade 

The alidade is not graduated and sights are rather large. 

Provenance 

Formerly of the Sir John Findley Collection. 



A117 - Astrolabe attributable to Hamid 


1307 



Figure A117.4 - Back of the astrolabe (photo by S. R. Sarma) 


Bibliography 

Gunther 1932, no. 89, pp. 217-18; 

Sotheby & co. Sir John Findlay Collection: Catalogue of an Important Collection of 
Scientific Instruments (the second and final part), Monday, 26 February 1962, lot 
265, p. 67, plate XXV with the photos of the front and back. 
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A118® ASTROLABE ATTRIBUTABLE TO HAMID 

Not dated, 17th Century 
Diameter 77 mm 

London, Science Museum (1938-437) 



Figure At 18.1 - Front of the astrolabe (photo by S. R. Sarma) 





A118 — Astrolabe attributable to Hamid 
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With a diameter of 77 mm, this is one of the smallest astrolabes; the workmanship 
is quite good, but the calligraphy is rather poor, especially in the geographical gazetteer. 
A graph for meridian altitude of the sun at Lahore’s latitude of 32° is plotted on the 
back, but strangely no plate is made for this latitude. The solid kursT resembles the same 
in the astrolabe at Edinburgh (A117) and the rete displays similarities with the retes in 
many preceding astrolabes. It is therefore attributable to Hamid. 

Components 

Body with the kursT (d. 77, h. 102, t. 7.5), ring, shackle, rete (d. 64.5), 5 plates (d. 
64.5), alidade (length 7.8), pin and horse. 

Front 

The ring has a diamond cross-section; shackle trifoliate; kursT is solid with lobed 
profiles and a trifoliate finial. The limb is divided in 2° and 10° and numbered clockwise 
in 10s from 10 to 360. 

Rete 

The slender Capricorn ring and the broader ecliptic ring are held together by the 
equinoctial bar which is counter-changed at the centre. The ecliptic ring is divided into 
the 12 signs of the zodiac and labelled with their names. Each sign is divided into 5 
units, but not numbered. Parts of the circles of equator and Cancer can be seen on the 
surface. Eighteen star-pointers are engraved with starkly abridged star names; several 
pointers are not named. There is a large round handle on the equinoctial bar close to the 
west point; the Capricorn index is well formed. 

Plates 

There are five plates. On the latitude plates, altitude circles are drawn for every 
6°; azimuth arcs are for 10° sometimes above the horizons and sometimes below. Plain 
lines for seasonal hours; dotted lines drawn from the western horizon for equal hours. 
The duration of the longest day is not mentioned on two plates; rough approximation in 
the rest. 
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Table A118-1 Plates 



<P 

Longest Day 

la 

34° 

— 

lb 

36° 

14 hours 

2a 

22° 

13 hours 

2b 

O 

O 

15 hours 

3a 

42° 

15 hours 

3b 

Double projection 


4a 

27° 

— 

4b 

Plate of ecliptic coordinates 


5a 

Plate of horizons 


5b 

Plate of horizons 
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Figure A118.2 - Plate of ecliptic coordinates (photo by S. R. Sarma) 


Plate 5 is engraved with multiple horizons on both sides. In spite of its small size 
with a diameter of 64.5 mm, the plate of ecliptic coordinates is engraved with latitude 
circles and longitude circles for each 6° and numbered very meticulously. 
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Figure A118.3 - Geographical gazetteer (photo by S. R. Sarma) 


Geographical Gazetteer 

The geographical gazetteer is engraved in two circles with the names ( bilad ), 
longitudes (tiil) and latitudes Card) of 42 localities which include several Indian cities. 

Table A118-2 Geographical Gazetteer 

Place Name L cp 

Outer Circle 

1 Makka 77; 10 21;40 


2 


Madina 


75;20 


25 ;0 
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Place Name 

L 

T 

3 

Bayt al-Maqdis 

66;30 

31;50 

4 

? 

83;0 

26; 15 

5 

Misr 

69;20 

30;20 

6 

c Adan 

76;0 

11 ;0 

7 

Tibirlya 

68;0 

32;0 

8 

Dimashq 

70;0 

33;55 

9 

Ba c albak 

70;45 

33; 15 

10 

Halab 

72;10 

32;50 

11 

Quniya 

66;30 

41;0 

12 

Irbll 

77;20 

35;0 

13 

? 

105;55 

37;59 

14 

Kufa 

79;30 

31;30 

15 

Basra 

86;0 

30;0 

16 

Shiraz 

88;0 

30;0 

17 

Yazd 

89;0 

32;30 

18 

Tus 

92;30 

36;0 

19 

Tun 

97;30 

34;30 

20 

Balkh 

100;0 

36;41 

21 

Bukhara 

97;30 

39;50 

22 

Samarqand 

99;36 

39;57 

23 

Badakhshan 

104; 24 

37; 10 

24 

Khutan 

87;0 

47; 30 

25 

Tubbat 

108;0 

40;0 

26 

Kashmir 

108 

35;0 
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Place Name 

L 

<P 

27 

Kabul 

104;40 

35;0 


Inner Circle 



28 

Qandahar 

106;40 

33;0 

29 

Multan 

106;35 

29;40 

30 

Lahur 

109;20 

31:50 

31 

Dihll 

110;45! 

28;47 

32 

Akra 

114;0 

27; 13 

33 

Jawnbur 

119;40 

36;36! it should be 
26;26 

34 

Kawaliyar 

115;0 

26;29 

35 

Ajmlr 

110;0 

24;0 

36 

Mlwat 

117:10 

32;50 

37 

BanarasI 

117;20 

26;55 

38 

Qannawj 

115;50 

26;35 

39 

Mandu 

117;4 

22;4 

40 

Burha[n]bur 

109;0 

20;31 

41 

Ahmad[a]bad 

111:9 

19;0 

42 

Dawlatabad 

111:0 

20;30 
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Figure A118.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the upper half carries altitude scales graduated in 1 ° and 5 ° and labelled 
5—90; 90—5. The trigonometric quadrant in the upper right is engraved with 30 
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horizontal parallel lines with every fifth highlighted. The solar quadrant in the upper 
right is divided by the declination arcs into 18 zones, one for each 10°. The 
corresponding signs are marked by their serial numbers along the two radii. A graph for 
the meridian altitude of the sun in all seasons is drawn for the latitude 32° with the label 
khatt nisf al-nahar c ard 32. 

Shadow squares are drawn in the lower half, on the left for the base of 12 and on 
the right for the base of 7; the scales are divided accordingly and accompanied by the 
usual labels. 

The rim on the lower half carries cotangent scales and their subdivisions. These 
scales are followed by four semi-circular rows. The first two are engraved with the 
names of the first 6 zodiac signs from al-Hamal to al-Sunbula and the 14 corresponding 
lunar mansions; rows 3 and 4 contain the names of the signs from al-MTzan to al-Hut 
and the 14 corresponding lunar mansions. 

Alidade 

Alidade is plain and not graduated. The pin is original, but the wedge is a 
replacement. 



1317 


A119 ASTROLABE ATTRIBUTABLE TO HAMID 521 
Diameter 132 mm 

PLU: ex-Sir John Findlay Collection 



Figure A119.1 - Front of the astrolabe (photo from Sotheby’s catalogue) 


521 


Entry based on Sotheby & co, Sir John Findlay Collection: Catalogue of an Important Collection 
of Scientific Instruments (the second and final part), Monday, 26 February 1962, lot 264, p. 66, 
plate XXIV with the photos of the front and back. 
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The profiles of the kursi and the design of the rete strongly suggest that this 
astrolabe may have been made by Hamid, even though the two upper quadrants on the 
back are rather unusual. 

Components 

Body with kursi (d. 132 mm), shackle and ring, rete, 4 plates, alidade, pin, wedge 
and suspension cord. 

Front 

The suspension cord is of plaited silk threads. The ring is plain; the shackle also 
appears to be plain. The solid kursi has profiles exactly like those in Alll, A112, 
A113and A115. The surface of the kursi is plain in the front: the vertical diameter of the 
astrolabe is extended on it and also a semicircle is drawn faintly. On the back of the 
kursi is the name Muhammad Baqir bin Siddiq al-Dawlah in relief in large letters, 
presumably of the man for whom the astrolabe was made. The area around the raised 
letters is painted black. The limb is divided in 1 ° and 5° and numbered in 5s from 5 to 
360. 

Rete 

The slender Capricorn ring and the wider ecliptic ring are held together by the 
equinoctial bar which has counter changes at its intersection with the ecliptic ring on the 
left and at the centre. The 32 named star pointers are joined by an arabesque tracery. 

Plates 

There are four plates; the first three are calibrated for latitudes 29°, 38°, 32°, 34°, 
36°, 37°. The fourth plate carries plates of horizons on both sides. Two of the latitudes, 
29° and 32°, belong to Delhi and Lahore respectively. The others fall outside India 
proper. This is not unusual for Hamid; he has plates for 34°, 36° and 38° in his other 
astrolabes also. On the plate which is visible under the rete in the photo, altitude circles 
are drawn for every 6°, azimuth arcs for every 10° above the horizon as also lines for 
seasonal hours and lines for equal hours drawn from the western horizon. 
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Figure A119.2 - Back of the astrolabe (from Sotheby’s catalogue) 
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Geographical Gazetteer 

The catalogue states that the geographical gazetteer on the inner side of the mater 
provides the names, longitudes, latitudes and inhirdf of 52 towns. 

Back 

The rim of the upper half carries altitude scales which are divided in 1° and 5° 
and numbered as 5—90; 90—5. In the upper left quadrant are drawn 60 horizontal lines; 
which are followed by 4 horizontal lines at unequal intervals. Radian lines are drawn 
from the centre to every 5° on the arc. In the upper right quadrant are drawn declination 
arcs for every 6° of solar longitude; the names of the related signs are written in small 
boxes along the two radii. Upon these are traced the graphs of the azimuths of qibla for 
Multan, Kashmir, Qandahar, Tus, Isfahan, Basra and Madina. 

In the lower half are drawn the shadow squares, on the left for a base of 7 and on 
the right for 6(12) with the usual labels. The rim of the lower half carries cotangent 
scales and their subdivisions with the labels zill aqdam on the left and zill asdbi c on the 
right. 

Alidade 

The alidade has ornate ends, ornate centre piece and ornate sighting plates; the 
right hand side carries a sexagesimal scale numbered in 5s as 5, 10, 5, 20 ... 5, 60. The 
wedge is of the usual design; its head and neck are bent backwards to form a loop. 

Bibliography 

Sotheby & co. Sir John Findlay Collection: Catalogue of an Important Collection of 
Scientific Instruments (the second and final part), Monday, 26 February 1962. 



A120 ASTROLABE ATTRIBUTABLE TO HAMID 


Diameter 96 mm 
PLU 



Figure A 120.1 - Front of the astrolabe 
(photo courtesy Museum of the History of Science, Oxford) 
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In the archives of the Museum of the History of Science at Oxford, there are photos 
of the front and back of this astrolabe, and also somewhat faint photocopies of the 
gazetteer, and the two sides of the six plates, together with the following note in the 
handwriting of Francis Maddison: 

Indo Persian astrolabe / Not signed / ? c 1700 / Brass (1 varnished paper 
plate) / Diameter 96 mm. 

Brought to FRM [= Francis R. Maddison] for examination on 29 October 
1985 by: / *** 522 Edinburgh / Neg. ref. no. 85 - 46ab 35.S. 

There is no doubt that this astrolabe was produced in the Lahore family, but it is 
difficult to decide by whom. In the solar quadrant on the back, there are two graphs of 
the solar meridian altitude at latitudes 21° (Mecca) and 32° (Lahore). Hamid drew the 
graph for Mecca on many of his astrolabes. As many as six of his astrolabes carry just 
one single graph for Mecca at 20°. On some others, graphs are drawn for the latitude of 
21° along with other latitudes like 32° for Lahore. Therefore, it is quite likely that the 
present astrolabe was made by Hamid. 

Components 

Body with kursT (d. 96), shackle and ring, rete, 6 plates, alidade, pin and horse. 
Lront 

The kursi looks like a royal crown in outline, with trifoliate finial. The limb is 
rather broad; it is divided in 1° and 6° and numbered from 1 to 90, separately in each 
quadrant. 

Rete 

The Capricorn ring and the ecliptic ring are held together by the equinoctial bar, 
which has counter changes at its two intersections with the ecliptic ring. The ecliptic 
ring is divided into the 12 zodiac signs and labelled with their names; each sign is 
divided into 5 and 10 divisions and numbered in 6s. Traces of the circles of the equator 


522 


Here are the name and address of a person, but the names of individual owners are not mentioned 
in this Catalogue as a matter of policy. 
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and of the Tropic of Cancer are visible on the surface of the ecliptic ring. There are 
about 30 star pointers. 

Plates 

There are 6 plates serving 23° and 25°; 27° and 29°; 32° and l°+72°+90°; 21° 
and 18°+30°; plate of ecliptic coordinates and plate of horizons. The values of the hours 
of the longest day are difficult to read in the faint photocopies. On plates 1-5, altitude 
circles are drawn for each 3°, azimuth arcs for each 10°, sometimes below the horizon 
and sometimes both above and below the horizon, and plain lines for seasonal hours and 
dotted lines for equal hours from the western horizon. The plate of ecliptic coordinates 
and the plate of horizons are endowed with the usual labels. 

GEOGRAPHICAL GAZETTEER 

In the geographical gazetteer, arranged in a spiral form, the names, geographical 
longitudes and latitudes of 30 places starting from Mecca are engraved. 

Back 

The rim of the upper half carries the altitude scales which are divided in 1 ° and 6° 
and numbered as 6—90; 90—6. The upper left quadrant contains a sine-cosine grid with 
30 vertical and 30 horizontal parallels, with each fifth line being dotted. In the upper 
right quadrant are 18 solar declination arcs, one for each 10° of the solar longitude. 
Every third of the arcs, which forms the boundary between two signs, is highlighted 
with dots. The serial numbers of the related signs are marked along the two radii. Two 
graphs of the solar meridian altitude are drawn across the quadrant for latitudes 21° and 
32°, i.e. for Mecca and Lahore. The former is accompanied by the label c ard 21 and the 
latter ghat (sic!) nisf al-nahdr c ard 32. 

In the lower half are shadow squares on the left for a base of 12 and on the right 
for a base of 7. The two scales on the left are divided in 6 and 12 units and numbered 2, 
4, 6,10,12, while the two scales on the right are divided in 7 units and numbered serially 
from 1 to 7. In the two corners below are the labels zill sullam. The four scales are 
accompanied by the usual labels. 

The rim of the lower half bears two cotangent scales. The divisions in the scale on 
the left are numbered 6, 12, ...60, followed by the label zill asdbf. The divisions in the 
scale on the right are also numbered in the same manner, but followed by the label zill 
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aqdam. Each division in these scales is divided into 5 parts in the following semi-circular 
row. 




Figure A120.2 - Back of the astrolabe (photo courtesy Museum of the History of Science, Oxford) 
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Then follow two semi-circular rows engraved with the names of the 28 lunar 
mansions and the names of the 12 signs respectively. 

The semi-circular rows on the back are separated by double lines and the divisions 
in these rows are often separated by dotted lines. 

Alidade 

The alidade has ornate terminals and an ornate centre-piece. The right hand side 
carries a sexagesimal scale to match with the divisions in the upper left quadrant. There 
are also markings for a sundial here. The left hand side is divided by arcs of solar 
declination and marked with the serial numbers of the signs. 

The wedge is quite long, measuring about 50 mm and appears to be shaped like a 
horse’s head with a high neck. 
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Jamal al-Dln ibn Muhammad Muqlm (//. 1666-1691), the last member of the 
Lahore family, is known from four astrolabes which he produced between 1077/1666- 
67 and 1103/1691-92. He may have produced more than four astrolabes during this 
quarter century, but these have not come to light. Even among the four extant astrolabes, 
the last two are not accessible. Of the remaining two, 0 is an ordinary astrolabe, while 
A121 is an impressive production with a zoomorphic rete and gib/a-indicating lines 
engraved along with the regular gazetteer. Two other astrolabes are attributed to him: a 
common astrolabe (A126) and a universal astrolabe (A125). The latter is a rare 
shcikkciziyya type of universal astrolabe and resembles closely the unique astrolabe made 
by Ibn al-Sarraj in Aleppo in 729/1328-29, which David King considers to be ‘the most 
sophisticated [instrument] ever made between Antiquity and 1600’. 523 


523 


King 2005, p. 694. 
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A121® ZOOMORPHIC ASTROLABE AND QIBLA INDICATOR BY JAMAL AL- 
DIN 1077 AH (AD 1666-67) 

Diameter 251 mm 

London, Science Museum (#1985-2077) 

Repertoire 1 



Figure A121.1 - Front of the astrolabe (photo by S. R. Sarma) 
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In this ambitious astrolabe, Jamal al-Dln incorporates a zoomorphic rete following 
the footsteps of his father Muhammad Muqhn, a zawrciqT horizon in emulation of his 
uncle Diya’ al-Dln Muhammad, and a qibla indicator which his brother Hamid imitated 
in a grander scale twenty years later (A112). But the astrolabe lacks the elegance of the 
astrolabes of Muqlm and Diya al-Dln. 

Components 

Body with kursT (d. 251, h. 340, t. 11), shackle and ring, rete (d. 228) for 42 stars, 
7 plates (d. 228), alidade (1. 230), pin and horse (replacement). 

Front 

The ring has a diamond-shaped cross-section; the shackle also has a similar cross- 
section and a trifoliate form. The kursT is reticulated, with tulip-like forms in the profiles 
and a small rectangular cartouche in the middle; the finial is trifoliate. 

The limb is divided in 1 ° and 6° and labelled in 6s from 6 to 90, separately in each 
quadrant. 

Zoomorphic Rete 

The two rings of Capricorn and ecliptic are joined by the complete equinoctial bar, 
with counter changes at its intersections with the ecliptic circle and by the complete 
solstitial bar, without any counter change. 

The ecliptic circle is divided into 12 signs of the zodiac and labelled with their 
names; each sign is divided into groups of 6° and numbered, the bevelled edge of the 
ecliptic ring is divided into 1°. Floral tracery joins the 42 star-pointers, some of which 
have zoomorphic or anthropomorphic forms. - ' 24 Because of these forms, the exact 
positions of stars are not always properly shown. In some places, small round holes are 
made to indicate the exact positions of stars. 


524 


The Repertoire mentions 67 star pointers which is clearly an error. 



A121 - Zoomorphic Astrolabe and Qibla Indicator by Jamal al-Din 1077 AH (AD 1666-67) 


1329 



Figure A121.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Table A121-1 Stars on the Rete 


Star Name 


Identification 


Dhanab al-Qaytus 
J[anubl] 

Batn [al-Hut] 

Rijl al-Musalsala 

Fam al-Qaytus 


|3 Ceti 

(3 Andromedae 
Y Andromedae 
y Ceti 
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Star Name 

Identification 

5 

Sadr al-Qaytus 

k Ceti 

6 

Rds al-Ghul 

(3 Persei 

7 

TallMasdfat al-Nahr 

Y Eridani 

8 

c Ayn al-Thawr 

a Tauri 

9 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawzd’ [al-Yusrd] 

(3 Orionis 

11 

Yad al-Jawzd’ [al-Yusrd] 

y Orionis 

12 

Yad al- Jawzd’ [al-Yumnd] 

a Orionis 

13 

Rijl al-Jawzd’ [al-Yumnd] 

k Orionis 

14 

Shfrd Yamanl 

a Canis Majoris 

15 

Shfrd Shdml 

a Canis Minoris 

16 

Fard al-Shujd c 

a Hydrae 

17 

Qalb al-Asad 

a Leonis 

18 

Dubb Akbar 

a Ursae Majoris 

19 

Qb c idat al-Bdtiya 

a Crateris 

20 

c Andq 

t, Ursae Majoris 

21 

Jandh al-Ghurab 

Y Corvi 

22 

Simdk A c zal 

a Virginis 

23 

Simdk Ramih 

a Bootis 

24 

Nayyir al-Fakkah 

a Coronae Borealis 

25 

c Unuq al-Hayyah 

a Serpentis 

26 

Qalb al-Aqrab 

a Scorpii 

27 

Rukbat Hawwd 

t, Ophiuchi 

28 

Rijl al-Muqaddam 

a Ophiuchi 
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Star Name 

Identification 

29 

Rds al-Jdthi 

a Herculis 

30 

Rds al-Hawwd 

a Ophiuchi 

31 

c Ayn al-Tinnm 

y Draconis 

32 

Nasr Wdqf 

a Lyrae 

33 

Minqdr al-Dajdjah 

(3 Cygni 

34 

Nasr Fair 

a Aquilae 

35 

Dhanab al-Dulfin 

8 Delphini 

36 

Dhanab al-Dajdjah 

a Cygni 

37 

Fam al-Faras 

8 Pegasi 

38 

Sdq Sdkib al-Md’ JjanubI] 

6 Aquarii 

39 

Dhanab al-Qaytus 

Sh[amdlT] i Ceti 


40 

Mankib al-Faras 

(3 Pegasi 

41 

Surrat al-Faras 

6 Pegasi 

42 

Kaff al-Khadib 

(3 Cassiopeiae 


Of these, 26 star pointers are given zoomorphic shape. Here Jamal al-Din follows 
the example of his father Muhammad Muqlm who created two splendid zoomorphic 
astrolabes (A023 and A051) and chooses nearly the same stars for zoomorphic shape, 
but his forms lack the elegance of his father’s work. As in the case of Muqlm’s 
astrolabes, here also we shall describe the zoomorphic shapes and explain their 
significance, in the same sequence as the stars are listed above. For each star, we shall 
provide first the Arabic name of the star as engraved on the astrolabe and its literal 
meaning and show how Jamal al-Din lends a visual form to this meaning. 

The first major constellation south of the ecliptic is the sea-monster Cetus, 
transliterated as al-qaytus in Arabic, which is visualized on Islamic celestial globes with 
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‘a snarling dog’s head, bird’s feet, and a feathered fish tail’. 525 Muqlm just depicts the 
fish tail with the two fins (northern and southern) and the dog’s head, placing the 
appropriate stars in these parts. The tips of the tail fins become the pointers to the stars 
called respectively after these. Jamal al-Dln imitates this. 

1. Dhanab al-Qaytus J[anubi] (southern tail of Cetus), shown as the tip of the 
southern fin of the fish tail. 

2. Batn [al-Hut] (belly of the fish), head of a fish 

4. Fam al-Qaytus (mouth of Cetus) snarling dog’s head 

7. Tali Masdfat al-Nahr (valley or expanse of the river [Eridanus]), the river is 
shown as an arc, from which projects the thin star pointer. 

8. c Ayn al-Thawr (eye of the bull), bull’s head with horns and an engraved eye. 

10-11-12-13. The four stars are located in the two hands and the two feet of Orion. 

Muqlm depicts the hands skillfully with the three last fingers folded, and the index finger 
outstretched to form the star pointer. He depicts the legs through tapering shoes. Jamal 
al-Dln’s figures can be understood only when one knows Muqlm’s figures. 

14. Shi c rd Yamani (the southern Shi c ra, a Canis Majoris, Sirius), dog’s head. 

15. Shi c ra Shaml (the northern Shi c ra, a Canis Minoris, Procyon), dog’s head. 

16. Fard al-Shuja c (the isolated one of the serpent), snake’s head. 

19. Qa’idat al-Bdtiya (bottom of the cup), a bucket with vertical serrations. 

20. Jandh al-Ghurab (wing of the raven), full body of a crow. 

29. Rds al-Jdthl (the head of the kneeling man, i.e. Hercules), a stiff bust of a 
human figure with a crown. 

30. Rds al-Hawwd (the head of the serpent charmer), similar human figure as 
above, but upside down. 

31. c Ayn al-Tinnm (the eye of the dragon), a grinning fish. 

33, 36. Minqar al-Dajdjah (the bird’s beak) and Dhanab al-Dajdjah (the bird’s 
tail), both names engraved on a soaring bird. 

34. Nasr Td’ir (the flying eagle), bird with engraved eye and engraved wing 
feathers. 


525 


Savage-Smith 1985, p. 187. 
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36. Dhanab al-Dulfin (the dolphin’s tail), head of a fish. 

37, 40, 41. Fam al-Faras (the mouth of the horse), Mankib al-Faras (shoulder of 
the horse) and Surrat al-Faras (the navel of the horse) are engraved on the figure 
representing the shoulder and head of a horse; a longish piece projecting out of the 
horse’s mouth serves as the star pointer. 

39. Dhanab al-Qaytus ShfamalT], (northern tail of Cetus), shown as the tip of the 
northern fin of the fish tail. 

42. Kaff al-Khadxb (the dyed hand), a female face engraved on the equinoctial bar. 
Zawraq! Horizon 

There is a slender arc of the horizon which passes through the two intersections of 
the ecliptic and equinoctial bar and reaches up to the circle of Capricorn on both sides. 
This arc, together with the upper half of the solstitial bar, forms a ship with its mast. 

This arc represents the zawraqT horizon of presumably latitude 40°. There are four 
labels related to this horizon. Where it touches the Capricorn ring above the west point, 
there is a label on the Capricorn ring which reads ufq mujassam gharbl (solid horizon 
western). On the opposite side, where the horizon arc touches the Capricorn ring above 
the east point, there is another label on the Capricorn ring which is difficult to decipher: 
it can be either ufq sharql mujassam (solid horizon eastern) or ufq sharql 0 ard m (eastern 
horizon, latitude 40°). On the eastern segment of the horizon which is inside the ecliptic 
ring is written ufq sharqx (eastern horizon) and on the western segment ufq gharbl 
(western horizon). 

There is a label on the solstitial bar above the arc and another on the Capricorn 
ring where the lower part of the solstitial ring touches; I cannot decipher either one 
completely. This zawraqT horizon is to be used with the plate 4b which will be described 
below. 

Plates 

There are seven plates; on the first four altitude circles are drawn for each 1° and 
azimuth arcs below the horizon for each 6°. There are lines for seasonal hours; lines for 
equal hours are drawn generally from the western horizon; in a few cases from the 
western as well as from the eastern horizons. The durations of the longest day at 
different latitudes are rough approximations, given only in hours. 
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Table A121-2 Plates 



<P 

Longest day 

la 

23° 

13 hours 

lb 

27° 

13 hours 

2a 

29° 

13 hours 

2b 

32° 

14 hours 

3a 

34° 

14 hours 

3b 

36° 

14 hours 

4a 

38° 

14 hours 

4b 

40° 

14 hours 

5a 

21° 

13 hours 

5b 

Double projection for 18 

° and 48°. 

6a 

Triple projection for 0°, 72°, 90°. 

6b 

Markings for determining the astrological ‘projections of 
the rays’ at latitudes 32° and 36°with curves for each 6° 
of latitude. 

7a 

Plate of ecliptic coordinates with the label safihat mizan 
al-ankabut 

7b 

Plate of horizons with the label safilia cifaqi 


Plate 7 is engraved with the plate of ecliptic coordinates on the obverse. Here the 
latitude circles are drawn for every 2°, but not numbered systematically. The longitude 
arcs are drawn for every 6° and numbered from 6 to 30, separately in each zodiac sign. 
But the ecliptic circle with the names of the signs is not drawn. The label reads safihat 
mlzan al-ankabut. 

The reverse side of this plate is engraved as the plate of horizons with the label 
safiha afciql. Here half-horizons for every 1 ° are drawn in four sets at intervals of 4° in 
the following manner: 


A121 - Zoomorphic Astrolabe and Qibla Indicator by Jamal al-Din 1077 AH (AD 1666-67) 


1335 


2 

6 

10 .. 

.. 58 

62 

66;30 

3 

7 

11 .. 

.. 59 

63 

66;30 

4 

8 

12 .. 

.. 60 

64 

66;30 

5 

9 

13 .. 

.. 61 

65 

66;30 


Declination scales are drawn on either side of the equator between the equator and 
the tropics; these are divided in 3° and 6°, and numbered 6, 12, 18, 23;30, the last value 
being the obliquity. 

Plate 5b carries the double projections for latitudes 18° and 48° in the two halves. 

On plate 6a, one half carries the projections for 0° (label Id c ard lah ) and 72° Card 
72), and the other half for latitude 90° (label c ard tis c un ). 

Plate 4b appears to have been designed for use along with the zawraqT horizon on 
the rete, although it is somewhat different from similar plates in Diya’al-Dln’s 
astrolabes. Besides the concentric circles of Capricorn, equator and Cancer, the ecliptic 
circle is drawn in two bands. The inner band should have been divided into the 12 signs 
of the zodiac, but the divisions are not completely marked. The outer band is divided 
into units of 6°. As on other plates, altitude circles are drawn for each 1 ° and the azimuth 
arcs for each 6° below the horizon. Lines for seasonal hours; lines for equal hours are 
drawn from the western horizon up to the eastern horizon and once again from the 
eastern horizon to the western. 
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Figure A121.3 - Plate 4b for latitude 40° (photo by S. R. Sarma) 


The names of 19 stars are written at approximately the same places as in the rete 
when it is at rest, but their exact locations are not marked. The stars are Dhanab al- 
Qaytus (|3 Ceti), Fam al-Qaytus (y Ceti), c Ayn al-Thawr (a Tauri), Yamam (a Canis 
Majoris), Shami (a Canis Minoris), Mankhar al-Shuja c (a Hydrae), Fard al-Shuja! (a 
Hydrae), Qa'idat al-Bdtiya (a Crateris), c Anaq ('C Ursae Majoris), Simak A c zal (a 
Virginis), (?), Fakkah (a Coronae Borealis), Ramih (a Bootis), Wdqi c (a Lyrae), Minqdr 
al-Dcijajah (|3 Cygni), Nasr Td’ir (a Aquilae), Fam al-Faras (e Pegasi), Dhanab al-JadT 
(5 Capricorni), Kaff al-Khadxb (|3 Cassiopeiae). 

Geographical Gazetteer 

The inner side of the mater is divided into two halves by the north-south line. On 
the left half, a gazetteer for 80 localities is engraved in four concentric semi-circles. It 
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Place Name 


First Circle 

[-1] az khatt istiwd’ td iqlTm awwal (from the equator up to the first 
climate) 


Sahil Bahr 

11 ;0 

0;0 

Awqiyanus 



Jazlra Qanbala 

21;0 

3;0 

Jamkut 

177;0 

5;0 

Kukuh 

31; 10 

10;0 


is arranged according to climates. The headings mentioning the climates are written in 
a circular band above each circle. In the first such band, the boundaries of each climate 
are marked by a special symbol, but not in other bands. Therefore, in the second, third 
and fourth circles, it is difficult to know where one climates end and a new one begins. 
The arguments are in the first cells on the left and the gazetteer has to be read from the 
left to the right. 


Figure A121.4 - Geographical gazetteer (photo by S. R. Sarma) 

Table A121-3 Geographical Gazetteer 
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Place Name 

L 


5 

pAdan 

26;0 526 

lljo 

6 

Marbat? 

42;0 

14;0 

7 

Sarandlb 

130;0 

10;0 


[I] mabda ’ iqlim awwal wa c ard 12;40 wa atwal nahar 12;48 (beginning 
of the first climate and latitude 12;40 and the longest day 12;48 [hours]) 


8 

Bazza az Barbar 

10;5 

14;0 

9 

San c a’ Dar al-Mulk 
Yaman 

77;0 

14;30 

10 

Jazlra Damtab ? 

71;0 

14;0 

11 

Dabll 

74;20 

14; 10 

12 

Damar 

77; 15 

13;30 

13 

Janad 

75;30 

13;30 

14 

Sawmnat 

106;0 

17;0 

15 

Mujam 

74; 14 

17; 15 

16 

Jurash 

77;50 

17; 15 

17 

Zaytun 

154;0 

17; 15 

18 

Hall ibn Ya c qub 

77;20 

18;30 

19 

Bljapur 

105;30 

17;20 

[II] iq, 
20;30‘ 

lim duyum c ard 20;30 atwal nahar 13; 15 (second climate, latitude 
3 , longest day 13; 15 hours) 

20 

Dawlatabad 

111 ;0 

20;30 

21 

Burhanpur 

113;0 

21;0 

22 

Makka Mu c azzam 

77; 10 

21;40 

23 

Madlnat Tayyiba 

75;20 

25 ;0 


526 


Longitude 26;0° is too low; it should be 56;0°. 
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Place Name 

L 


24 

Ta’If 

77;30 

21;20 

25 

Qannawj 

114;50 

26; 20 

26 

Banaras 

117; 20 

26; 15 

27 

Akbarabad 

115;0 

26;43 

28 

Jawnpur 

119;6 

26;26 

29 

Ujjayn 

110;50 

23;30 

30 

Jadda 

76;0 

21 ;0 

31 

Kawaliyar 

114;0 

26;29 


Second Circle 



i 

[II] tatimma iqlTm duyum (continuation of the second climate) 

32 

Ahmadabad 

108;40 

23; 14 

33 

Kanbayat 

109;20 

26; 20 

34 

Ajmlr 

111;5 

26;0 

35 

Shiraz 

88;0 

29;36 

36 

Hurmuz 

92;20 

25;0 


[III] mcibdci’ az iqhm siwum c ard 27; 15 atwal nahar 13;45 (beginning of 


the third climate, latitude 27; 15°, longest day 13;45 hours) 


37 

Jahanabad 

113;0 

29;0 for 

Shahjahanabad ! 

38 

Thanlsar 

112;0 

20; 10! 

39 

Panlpat 

113; 20 

28;52 

40 

Badaun 

114;59 

27;32 

41 

HansI 

112;25 

29;45 

42 

Lahur 

109;20 

31;50 

43 

Multan 

107;25 

29; 40 


1340 


Jamal al-Dm 



Place Name 

L 

<P 

44 

Isfahan 

87;40 

32;35 

45 

Qayrawan 

41 ;0 

31;0 

46 

Bayt al-Maqdis 

66;30 

31;50 

47 

Yazd 

89;0 

32;0 

48 

Basra 

84;0 

30;0 

49 

Awadh 

118;6 

21-32 

50 

FTruzabad 

87;30 

28; 10 

51 

Bakar 

85;0 

27;40 

52 

Qandahar 

107;40 

33;0 

53 

Salkut 

109;0 

33;0 

54 

Sir hind 

111 ;33 

30;30 


Third Circle 



i 

[III] tatimma iqllm siwum 

(continuation of the third climate) 

55 

Kirman 

91 ;30 

30;5 

56 

Kufa 

79;30 

31;30 

57 

Baghdad 

31 ;30 527 

33;25 


[IV] mabda’ az iqlTm chahdrum c ard 33;40 atwal nahdr 14;6 
(Beginning of the fourth climate, latitude 33;40°, the longest day 14;6 
hours) 


58 

Mashhad 

92;30 

36;0 

59 

Qazwln 

85;0 

36;45 

60 

Tabriz 

82;0 

38;0 

61 

Hamadan 

83;0 

35;10 


527 


An absurdly low value; other gazetteers mention values between 70;0 and 80;0. 
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Place Name 

L 


62 

Kashmir 

108;0 

35 ;0 

63 

Kabul 

104;40 

34;30 

64 

Ghazna 

104; 20 

35;3 

65 

Balkh 

101;0 

36; 11 

66 

Harat 

94;20 

34;30 

67 

Samarqand 

99;30 

36;30 

68 

Marw 

94;20 

36;30 

69 

Tus 

84;20 

37;0 


Fourth Circle 



[IV] n 

jtimma iqhm chaharum (continuation of the fourth climate) 

70 

Bukhara 

97;30 

36;50 

71 

Rayy 

86;20 

34;0 

72 

Tubbat 

104;40 

34;30 

i 

[V] mabda’ az iqllmpanjum c ard 39;6 atwal nahdr 14; 14 (beginning of 

the fifth climate, latitude 39;6°, longest day 14; 14 hours) 

73 

? 

92;30 

41 ;0 

74 

Kashan 

81;35 

42;0 

75 

Farghana 

102;0 

42; 20 

76 

Khutan 

102; 20 

42;0 

77 

Badakhshan 

84;34 

37; 10 

78 

Kashghar 

106;30 

44;0 

[VI] n 

ictbda’az iqlTm shashum c ard 43;30) (beginning of the sixth 

climate, latitude 43; 30°) 



79 

Harqala 

67;20 

46;30 

80 

7 

7 

7 
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In the last annulus, around the central hole there is some writing, which is partly 
rubbed off by the alidade and cannot be deciphered. 



Figure A121.5 - Qibla map on the mater (photo by S. R. Sarma) 

Qibla Map 

On the right hand side of the mater is engraved a unique map showing the 


directions of several Indian towns towards Mecca. On this map, David King remarks as 
follows: 

A grid based on an orthogonal projection would have the parallels of latitude 
projected as family of parallel lines (whose distance from the equator varies 
with the sin cp) and the meridians as a family of ellipses (cutting the equator 
at a radial distance varying with Sin AL, where AL is the longitude difference 
from the central meridian). Although I am not aware of any text that proposes 
such a grid either for a world-map or any kind of map for finding qibla, the 
method is graphically demonstrated on an instrument, namely an astrolabe 
dated 1077 J [= 1666/7] by Jamal al-Din ibn Muhammad Muqlm of Lahore 
... Longitude differences from the central meridian and latitudes in the 
northern hemisphere are represented by their sines on the horizontal and 
vertical axes, and there is an annulus of grid markings around the map but 
none on the map itself. Mecca is neither at the centre nor on the central 
meridian, and the qiblas of various localities that are represented by 
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rectilinear segments joining them to Mecca are based on another 
approximation, namely q = tan 1 {[ sin L - sin L M ] / [sin q, - sin q) M ]} - 528 
Along the vertical diameter of the mater which divides the two halves is drawn a 
scale; it is labelled in 6s, from the centre up to the periphery on both directions from 6 
to 90. Along the rim of the mater, there is a circular scale which is divided in groups of 
6° and labelled from the south point onwards from 6 to 90 and once again from 6 to 90. 
On this grid, several localities are marked with dots enclosed in circles. Lines are drawn 
from these circles up to the position of Mecca, with labels stating khatt samt qibla ... 
(line of the azimuth of qibla from X). The holy city of Mecca is not at the centre of the 
map, but towards the right. Its position is marked by a large double circle with the label 
Makka Mifazzam. We list below the localities and the labels, starting from the left. 


Table A121-4 Qibla Map 



Place Name with 
the Label 

Vertical Scale 

Circular Scale 

1 

khatt samt qibla 
BTjapur 

30 

30 

2 

samt qibla 
Akbarabad 

30 

30 

3 

samt qibla 
[ ShahJjahanabad 

28 

30 

4 

samt qibla 
Dawlatabad 

24 

21 

5 

samt qibla Lahur 

24 

20 


King 1999b, p. 95; see also Christie’s Catalogue, p. 95: David King ... writes ‘[the right] half of 
the mater is engraved with what is essentially a map. Some 17 localities are marked by means of 
small circles in the appropriate positions with respect to Mecca. The horizontal diameter of the 
mater is taken as the equator, and the longitudes from 0° to 180° are measured along this diameter 
from left to right. The city of Mecca, the physical focus of Muslim worship, is clearly marked and 
lines are drawn representing the qiblas of various localities. For the region of the maker, the towns 
of Lahore, Akbarabad, Jihanabad and Kabul are represented. Such cartographic procedures for 
finding the qibla were already advocated in the ninth century, but diagrams are rare. Indeed, two 
are known from manuscript sources, and instruments engraved with such diagrams are also 
uncommon.’ See also King 1992a; King & Lorch 1992. 
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Place Name with 
the Label 

Vertical Scale 

Circular Scale 

6 

(No label) 

18 

18 

7 

khatt Bandras 

18 

16 

8 

samt qibla Kabul 

18 

15 

9 

khatt samt qibla 
Burhanpur 

18 

14 

10 

samt qibla Mashhad 

6 

3 


khatt nahdr 
meridian ? 



11 

khatt Isfahan 

12 

87 

12 

khatt Bazal ? 

12 

84 

13 

Makka Mifazzam 

18 

78 

14 

samt qibla Madina 
Sababl 

18 

46 

15 

samt qibla Bayt al- 
Maqdis 

24 

36 

16 

samt qibla Jazlra 
Jdnz 

44 

48 

17 

Jazlra *** (no 

point) 
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Figure A121.6 - Back of the Astrolabe (photo by S. R. Sarma) 
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Back 

The altitude scales on the upper half of the rim are graduated in 1 °, 2° and 6° and 
numbered in 6s as 6—90; 90—6. In the upper left is the trigonometric quadrant with 60 
horizontal and 60 vertical parallels of which every sixth line is highlighted with dots. 
Semi-circles are drawn on the vertical and horizontal radii and quarter circles at 8, IOV 2 , 
12, 24 units. 

In the upper right is the solar quadrant with declination arcs at intervals of 10° of 
solar longitude. The names of the corresponding signs and their divisions of 10°, 20°, 
30° are written along the two radii. On this quadrant are plotted four curves of the 
meridian altitude of the sun at latitudes 21 °, 27°, 36°, 40°; the last curve is accompanied 
by the full label khatt nisf al-nahar bi- c ard 40. Under the other curves are written just 
the latitude values. 

In the lower half are the double shadow squares, on the left for a gnomon of 12 
digits and on the right for a gnomon of 6 feet. The vertical and horizontal scales on the 
left are divided into 12 parts and each part into 5 units. These are numbered in 5s from 
5 to 60. The vertical scale bears the label zill sullam sittaym dsdbi c ma'kus and the 
horizontal scale zill sullam sittaym dsdbi c mustawT. The horizontal and vertical scales on 
the right are divided in 7 parts and numbered from 1 to 7; they bear the labels zill sullam 
aqdam mustawT and zill sullam aqdam ma c kus respectively. 

Inside the shadow squares are the tables of excess of revolution (fadl al-dawr ) and 
of triplicities. 

The lower half is framed by cotangent scales and their subdivisions which are 
engraved on the rim; the one on the left carries the label zill dsdbi c and that on the right 
zill aqdam. 

Inside the cotangent scales, there are 6 semi-circular rows. The first two are 
engraved with the names of the 28 lunar mansions and the 12 zodiac signs; the next two 
rows contain the table of limits ( al-hudud ) and the last two the table of faces ( al-wujuh ). 
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Figure A121.7 


Alidade etc 

The alidade has ornate ends and an ornate centre-piece. The right half carries a 
sexagesimal scale numbered in 6s from 6 to 60. The left half is engraved with declination 
arcs and marked with the serial numbers of the signs and their subdivisions of 10°, 20° 
and 30°. The lower register on the right bears markings of unequal hours when the 
alidade is used as a sundial with the sighting plate on the right as the gnomon. 



Figure A121.8 


Inscription 

The maker’s name is engraved on the lower rim in the middle of the cotangent 
scales and reads as follows: 

khadim al-fudala’ sana c t ada'f al-'ibad jamdl cil-din ibn muhammad muqun 
ibn c Tsd ibn allahdad asturldbT lahuri humdyunl sanah 1077 hijrl 
‘The servant of the eminent, the weakest of the servants [of God], Jamal al- 
Dln, son of Muhammad Muqlm, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, made [this astrolabe in] the year 
1077 Hijrl (= ad 1666-67).’ 

Provenance 

Formerly in the collection of David H. H. Felix, Philadelphia. 
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A122® ASTROLABE BY JAMAL AL-DIN, 1092 AH (AD 1681-82) 

Diameter 166 mm 

London, Victoria & Albert Museum (30-1882 (I.S) 329 
CCA 81; Repertoire 2 

In this astrolabe, the alidade is mounted on the front and all the components are 
joined with a nut and bolt and welded. Consequently, the bolt cannot be unscrewed to 
open the astrolabe and to examine the plates and the gazetteer. 

A geographical gazetteer is engraved on the edge of the astrolabe. At the apex of 
the kursT are engraved the arguments, al-bilad, al-tul and al-ard on both sides, followed 
by the names of towns, their longitudes and latitudes. Much of this gazetteer is difficult 
to decipher. Therefore it has not been copied. 

Components 

Body with kursT (d. 166, h. 225, t. 7), shackle and ring, rete for 45 stars, ? plates, 
alidade; the pin and horse are missing. 

Front 

The kursT has a very wide base. Its contours are formed by ogees and lobes; the 
finial is not trifoliate, but with five lobes. The kursT is pierced symmetrically, producing 
in the middle a crude cartouche on which is engraved Alldhu Akbar on the front. On the 
surface in the front decorative lines are drawn parallel to the pierced holes. 

The limb is graduated in 1°,2° and6° and labelled in 6 s from 6° to 90°, separately 
for each quadrant. 

Rete 

The rete is very dark and coppery. The equinoctial bar has counter changes at its 
two intersections with the ecliptic. The solstitial bar is complete, but blended with the 
tracery that joins the various star pointers. The ecliptic band is rather broad; it is divided 
into the 12 signs of the zodiac and labelled with their names. Each sign is further 
subdivided into 6° each which are numbered in Abjad symbols from 6 to 30, separately 


529 


Victoria and Albert Museum wrote to me to say that they do not permit publication of private 
photography of their objects. Therefore, this entry is regretfully without my photos. 
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for each sign. The sloping edge of the zodiac ring is divided into 3°. The star pointers 
and the tracery that joins them are indifferently designed with hardly any trace of elegant 
designs made by the astrolabe maker’s father Muqlm or the cousin Diya’ al-Dln. The 
tracery looks more like the traceries of his brother Hamid. 

There are said to be 45 star pointers, some of which are blocked by the alidade. 
The following 39 could be deciphered. 

Table A122-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

Jjanubi] 

|3 Ceti 

2 

Rijl al-Musalsala 

y Andromedae 

3 

Fam al-Qaytus 

y Ceti 

4 

Sadr al-Qaytus 

re Ceti 

5 

Ghul 

(3 Persei 

6 

Kaff al-Jadhma ’ 

a Ceti 

7 

Mirfaq al-Thurayyd 

a Persei 

8 

TallMasdfat al-Nahr 

Y Eridani 

9 

c Ayn al-Thawr 

a Tauri 

10 

c Ayyuq 

a Aurigae 

11 

Yad al-Jaxvza’ al-Yumna ? 

a Orionis 

12 

Rijl al-Jawzd’ al-Yumna 

k Orionis 

13 

Shfrd Yamdm 

a Canis Majoris 

14 

Shfrd ShamT 

a Canis Minoris 

15 

Taraf Safina 

p Puppis 

16 

Mankhar al-Shujaf 

a Hydrae 

17 

Qalb al-Asad 

a Leonis 

18 

Qa c idat al-Bdtiya 

a Crateris 



A122 - Astrolabe by Jamal al-DTn, 1092 AH (AD 1681-82) 


1351 



Star Name 

Identification 

19 

Sarfa 

(3 Leonis 

20 

c Anaq 

t, Ursae Majoris 

21 

Janah al-Ghurab 

Y Corvi 

22 

Simak A c zal 

a Virginis 

23 

Simak Rdmih 

a Bootis 

24 

Nayyir Fakkah 

a Coronae Borealis 

25 

Wnuq al-Hayyah 

a Serpentis 

26 

Rukbat al-Hawwd ? 

t, Ophiuchi 

27 

Ras al-Jathi 

a Herculis 

28 

Ras al-Hawwci 

a Ophiuchi 

29 

Yad Yumna al-Muqaddam 

6 Ophiuchi 

30 

Nasr Wdqt 

a Lyrae 

31 

Minqar al-Dajajah 

|3 Cygni 

32 

Nasr Ta’ir 

a Aquilae 

33 

Dhanab al-Dulfin 

8 Delphini 

34 

Dhanab al-Dajajah 

a Cygni 

35 

Fam al-Faras 

8 Pegasi 

36 

Dhanab al-JadT 

6 Capricorni 

37 

Sdq Sdkib al-Md’ JanubT 

6 Aquarii 

38 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 

39 

Mankib al-Faras 

(3 Pegasi 
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Plates 

Since the astrolabe cannot be taken apart, the number and other details of the plates 
cannot be ascertained. Through the interstices of the rete can be seen the topmost plate 
on which the latitude is engraved as 27° and the duration of the longest day is given as 
13 hours; almucantars are drawn for every 3° and azimuths for every 10° below the 
horizon. 

Geographical Gazetteer 

It is not known whether a gazetteer was engraved on the inner side of the mater. 
There is one on the edge of the mater, but it is largely undecipherable. 

Back 

The rim of the upper half is divided, as in the front, into 1 °, 2°, and 6° and labelled 
as 6—90.90—6. The upper left quadrant is filled with 60 horizontal and 60 vertical 
parallels; attempt was made to emphasis ever fifth line with dots, but this has not been 
carried out uniformly. Semi-circles are engraved on both the radii and 3 quarter circles 
around the centre at 24 units (the arc of the obliquity of the ecliptic), 12 units (?) and 8 
units (?). There is a line joining the centre to 45° on the arc and another line joining the 
i nn er terminals of the arc. 

The upper right quadrant is divided by 18 concentric declination arcs, one for each 
decan. Every third curve, being the boundary between two signs, is dotted. The names 
of the related signs and the numerical values of the decans are inscribed along the two 
radii. Upon these declination arcs are superimposed four curves of solar meridian 
altitude for the following four latitudes: 'ard 27; 29; c ard 32, and khatt nisf al-ncihdr c ard 
36. The first three are the latitudes Agra, Delhi and Lahore respectively. The fourth 
latitude of 36° represents the middle of the fourth of the seven climates of antiquity and 
thus the middle of the inhabited world. 

In the lower half are drawn two shadows squares, on the left for a base of 6 and 
12 and on the right for 7, with the usual division of the respective scales and with the 
usual labels. Inside the shadow squares is engraved the astrolabe maker’s signature 
which is reproduced below. 

The broad rim on the lower half carries the cotangent scales in three concentric 
bands. The outer band is divided in unequal divisions. Those on the left are numbered, 
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starting from the vertical diameter, as 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, followed by 
the words zill ascibic mustawT; those on the right are numbered 6, 4 (?), 12, 18, 24, 30, 
36, 42, 48, 54, 60 followed by the words zill aqdam mustawT. In the middle band the 
units of the outer band are divided into 6 parts each and the first 12 divisions are 
numbered on both the sides. In the inner band, some of the units on the middle band are 
halved but not all. 

In the space between the cotangent scales on the rim and the shadow squares are 
drawn six semi-circular rows. Starting from the outside, these contain the names of the 
28 lunar mansions, the names of the 12 signs of the zodiac, the table of limits and the 
table of faces. 

Alidade 

The alidade is graduated with the declination arcs and the names of pairs of signs 
on the right hand side and with a sexagesimal scale and a scale of unequal hours on the 
left. There are three holes of different magnitudes in the two sights. 

Inscription 

Engraved inside the shadow square: 

khadim al-fudala’ ad'af al-'ibadjamdl al-dm 

ibn muhammad muqTm ibn c Tsd ibn allahdad asturldbl 

humayum lahurTsanah 1092 hijrT. 

‘The servant of the eminent, the weakest of the servants [of God], Jamal al- 
Dln, son of Muhammad MuqTm, son of Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, [made] [in] the year 1092 HijrT 
(= AD 1681-82).’ 

Bibliography 

Gunther 1932, no. 81, p. 213 (just a short entry of 6 lines). 
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A123 ASTROLABE BY JAMAL AL-DIN, 1094 AH (AD 1682-83) 530 
Diameter 160 mm 

Kuwait, PC; ex-collection Alain Brieux 
Repertoire 3 

Not much information is available on this and the next astrolabe except the short 
entries in the Repertoire. It is said that in the rete of these two astrolabes there are 
zawrctql arcs designed for a southern astrolabe. On one of the plates of this astrolabe, 
names of 21 stars are engraved. Unless images of the rete and the plate with the 21 stars 
are available, it is difficult to visualize how they would have functioned. 

Rete 

The zodiac ring carries the names of the 12 signs; 42 star pointers; Tine of horizon 
for a southern astrolabe in contradistinction to A121 where the horizon is northern.’ 

Plates 

Five plates, including one on which the names of 21 stars are engraved. 

Back 

Altitude scales on the upper half of the rim divided in 2°; trigonometric quadrant 
in the upper left; in the upper right declination arcs and curves for the meridian altitude 
of the sun at latitudes 32° and 34°. Lower half: shadow squares with a table of 
triplicities, other astrological tables; cotangent scales on the rim. 

Inscriptions 

There are two inscriptions. The first provides the name of the astrolabe maker. 
The second inscription which is rather long, speaks of the endowment in AH 1094 (AD 
1682-83) of a waqf and refers to a patron c Abd al-Ghafur ibn Zayn al-Dln, the 
astronomer al-Larl. It is not known where exactly these inscriptions, especially the very 
long second inscription, are engraved. The first inscription is reproduced below; the 
second may be seen in the Repertoire 


530 


Entry based on Repertoire 3. 



A123 - Astrolabe by Jamal al-DIn, 1094 AH (AD 1682-83) 


1355 


khadim al-fudala’ sancft ada c f al-ibad jamdl al-dm ibn muhammad muqim 
ibn c Tsd ibn allahdad asturldbi IdhurT humayum. 

‘The servant of the eminent, the weakest of the servants [of God], Jamal al-DIn, 
son of Muhammad Muqim, son of c Isa, son of Allahdad of Lahore, the astrolabe maker 
to [the emperor] Humayun, made [this astrolabe].’ 
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A124 ASTROLABE BY JAMAL AL-DIN, 1103 AH (AD 1691-92) 531 
Diameter 254 mm 

Istanbul, Turk ve Islam Eserlieri Miizesi (T 3478) 

Repertoire 4 

Rete 

The zodiac ring carries the names of the 12 signs; 56 named star-pointers; line of 
the southern horizon. 

Plates 

Seven plates including two which are blank. 

Geographical Gazetteer 

With place names, longitudes and latitudes. 

Back 

Altitude scales divided in 2°. Upper left quadrant with graphs of sines, cosines 
and versed sines; upper right quadrant with curves of the midday altitude of the sun for 
?. 

Lower half: shadow squares with the table of triplicities, other astrological tables 
and cotangent scales on the rim. 

Inscription 

‘The accomplishment of this astrolabe, which was commanded by the model 
of the trustees and the example of nobility, 

the pupil of the eye of the authority, and the eye of the man of happiness, 
Sharaf al-Dln Hasan ibn 

Marjush al-Husaynl, by the hand of the servant of eminent men, Mulla Jamal 
al-Dln ibn Muhmammad Muqhn ibn 

Tsa ibn Allahdad of Lahore, the astrolabe maker to [the Emperor] Humayun, 
has taken place in the year one hundred-and-three after one thousand.’ 


531 


Entry based on Repertoire 4. 
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A125 UNIVERSAL ASTROLABE ATTRIBUTABLE TO JAMAL AL-DlN 532 

Not dated, 17th century 
Diameter 187 mm 

Qatar, Doha, Museum of Islamic Art (# MW.352.2007) 



Figure A125.1 - Front of the astrolabe (© Christie's, London) 

This is a rare shakkciziyya type of universal astrolabe designed originally by C A1T 
ibn Khalaf al-Saydalanl in the elenventh century in Andalusia. 533 The best specimen 
which follows this design was constructed by Ibn al-Sarraj in Aleppo in 729 AH (1328- 
29 AD). It is now preserved in the Benaki Museum at Athens. David King published a 
description of this specimen. 534 He declares that ‘ [t]his is without doubt the most 
sophisticated astronomical instrument surviving from the Middle Ages and probably the 
most sophisticated ever made between Antiquity and 1600.’ He goes on to say that this 
instrument can be universally in five different ways. 535 


532 Entry based on King 2005, pp. 821-829: ‘A universal Astrolabe attributable to Jamal al-Din, a 
craftsman of 17 th -century Lahore’. 

533 Cf. Calvo & Puig 2006. 

534 King 2005, pp. 694-700. 

King 2005, p. 694. 


535 
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The present astrolabe closely resembles ibn al-Sirraj’s specimen. At some stage 
the two principal parts of the present astrolabe got separated. The rete came up for 
auction at Christie’s on 4 October 1995 and the mater on 5 April 2001. David King, who 
wrote the descriptions of these two parts for the Christie’s catalogue, realized, when he 
saw the mater, that these two parts belonged together. Fortuitously the two parts were 
acquired and put together by the Ahuan Gallery, London. 

There is no signature or date on this astrolabe. On calligraphic and stylistic 
grounds. King attributes it to the Lahore family and, in particular, to Jamal al-Dln. He 
goes on to say that ‘Jamal al-Dln is known by two astrolabes, of which one, dated 1077 
H (=1666/7), is the only known Islamic astrolabe bearing a world-map engraved in the 
mater. The association with Jamal al-Dln is strengthened by the fact that on the new rete 
the star-name fakkah is incorrectly written as falakka, a mistake also found on the rete 
of the above-mentioned 1666 instrument.’ 536 

But there are some problems with this attribution. The Lahore astrolabes 
invariably have the trigonometric quadrant in the upper left on the back and the solar 
quadrant in the upper right. In this astrolabe, this arrangement is reversed. About the 
trigonometric quadrant, King observes as follows: ‘In the upper right, the scale has been 
labelled the wrong way round, but the maker has added the correct labelling in a smaller 
script. Such corrections of engraving are extremely rare on Islamic instruments, as are, 
also, however, mistakes in engraving.’ 537 1 do not think that numbering in both directions 
is by mistake, but a deliberate attempt to imitate the practice on the sine quadrants. Such 
numbering in both directions occurs also in Diya’al-Dln’s astrolabe of 1656 (A071). 
However, the numbering on the limb in front where the tops of the letters are towards 
the centre, is unusual for Lahore astrolabes. Other differences are that in Lahore 
astrolabes, the finial of the kursT is usually trifoliate and the shackle also has a trifoliate 
shape. These two features are absent in the present astrolabe. 

Nevertheless, until evidence to the contrary turns up, we shall follow King’s 
attribution of this astrolabe to Jamal al-Dln. King adds that, although this astrolabe 


536 King 2005, pp. pp. 821-829, esp. 829. 

537 King 2005, p. 824. 
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closely resembles the Athens astrolabe of Ibn al-Sirraj, the rete is not an exact copy, 
because it contains a quatrefoil and a double zodiac scale on the horizontal diameter, 
features which are absent in the Athens specimen. Therefore, postulates King, ‘ [i]t is 
reasonable to suppose that this newly-identified rete was copied from one by Ibn al- 
Sarraj, otherwise unknown to us, which also featured a quatrefoil.’ 538 

Components 

Mater with throne (d. 187, t. 5), shackle and ring and rete (d. 168). Alidade, rule, 
pin and horse appear to have been added later. 

Front 

The kursT is solid and plain with lobed profiles; the finial is not trifoliate. The 
shackle does not have the trifoliate shape either. The bases of the shackle are shaped 
like flowers. A ring with a square cross-section passes through the shackle. On the front 
of the kursT is engraved Jcimshed, apparently a late addition by an owner. 

The limb is divided in 1 ° and 6° and numbered clockwise in 6s from 6 to 360. The 
numbers are engraved upside down, i.e., with their tops towards the centre. 

On the inner side of the mater is engraved with shakkdziyya universal projection 
and the markings are inlaid with silver. Meridians are drawn for each 6° and marked on 
the horizontal diameter (6 to 180 from the left to the right, and again 180 to 360 from 
the right to the left). Declination circles also are drawn for every 6° and the arguments 
are marked on the vertical diameter (6 to 90) from the centre both up and down. 

Rete 

The rete has the shakkdziyya markings in the upper half and astrolabe markings in 
the lower half. In the upper half, meridians and declination circles for each 6° are cut 
very carefully and accurately and the arguments are engraved on the horizontal diameter 
and on the circumference. Signs of the ecliptic are also engraved on the horizontal bar 
in two rows, starting from the centre and proceeding left up to the periphery, then from 
there up to the right periphery, and from there up to the centre. 


538 


King 2005, p. 829. 
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The lower half displays an arc of the ecliptic and star pointers. On the arc of the 
ecliptic, the southern signs are superimposed on the northern signs, starting with Aries 
and Libra at the left. The signs are divided in 6° and labelled. 



Figure A125.2 - The rete (photo from Sotheby’s catalogue of 4 October 1995) 
The star pointers serve the following 11 stars (04 and 11 are not named): 

Table A125-1 Stars on the Rete 

Star Name Identification 


1 Simak al-Ramih a Bootis 


2 


Al-Ghul 


3 


(3 Persei 


4 


[Fakkah ] written Falakka a Coronae Borealis 

[al- c Ayyuq\ a Aurigae 
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Star Name 

Identification 

5 

Rets al-Hawwa 

a Ophiuchi 

6 

Yad al-Jawjd’ 

a Orionis 

7 

Wdqi c 

a Lyrae 

8 

Ghumasyd’ 

a Canis Minoris 

9 

Nasr al-Ta’ir 

a Aquilae 

10 

Qalb al-Asad 

a Leonis 

11 

[Fam al-Hiit (?)] 

a Piscis Austrini 


King notes that ‘[t]he positions of all but the last star-pointers are extremely 
accurate for ca. 1650. The penultimate pointer, named Qalb al-Asad, bears no marker 
for the star, but the place where its left-hand edge meets the ecliptic is indeed the 
position of a Leonis (Regulus) for ca. 1650. ,539 

The lower half of the circular frame bore originally no markings. This space has 
been filled by a latter hand with some irrelevant inscriptions. 



Figure A125.3 - Back of the astrolabe (© Christie’s, London) 


539 


King 2005, p. 8 
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Back 

The rim on the back carries a degree scale which is divided in 1° and 6°. It is 
numbered in 6°, from 6 to 90, separately in each quadrant. The numbering commences 
at the east and west points and reaches up to the south and north points. Inside the degree 
scale, a universal horary quadrant is engraved on the upper left with 6 curves for 
seasonal hours marked 11/2, 10/3 ... 7/5, 6/6. There are no declination arcs in this 
quadrant. It is framed by the altitude scale which is divided in 1° and 6° and numbered 
in 6° from 6 to 90, starting from the east point and reaching up to the south point. 

A sexagesimal trigonometric quadrant is placed in the upper right, with 20 
horizontal and 20 vertical parallels, one for each 3 units of the 60-unit scales. The 
arguments are engraved on the two radii. A semi-circle is drawn on the horizontal radius 
for determining the sine and cosine and a quarter circle is drawn with a radius of 24 
units for determining the solar declination. The arc framing this quadrant is marked with 
a degree scale, which is divided in 1° and 6° and numbered in 6s in both directions as 
is done on solitary sine quadrants. 

In the lower half are shadow squares, on the left for a base of 12 and on the right 
for the base of 7, but without any labels. Inside the degree scales in the lower half are 
added two cotangent scales; the left one carries the label zill asabi c and the scale on the 
right the label zill aqdam. 

Bibliography 

Christie’s, catalogue of 4 October 1995, lot 61, pp. 20-21. 

Christie’s, catalogue of 5 April 2001, lot 32, 

http://www.christies.com/lotfinder/LotDetailsPrintable.aspx?intObjectID=20213 

94 

[also http://goo.gl/kgQYiR, last accessed in May 2016] 

King 2005, pp. 821-829: ‘A universal astrolabe attributable to Jamal al-Din, a craftsman 
of 17 th -century Lahore’. 

Calvo & Puig 2006. 
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A126 ASTROLABE ATTRIBUTABLE TO JAMAL AL-DlN 540 

Not dated, 17th century 

Diameter 96 mm 

PLU; ex-London, Sotheby’s 



Figure At 26.1 - Front of the astrolabe (photo from Sotheby’s catalogue of 5 May 1989) 


540 


Entry based on photos and photocopies of the plates in the archives of the Museum of the History 
of Science, Oxford, and Sotheby’s auction catalogues of 19 October 1982 and 5 May 1989. 
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The crown of this unsigned and undated astrolabe is somewhat unusual for a 
Lahore astrolabe, but on the back there are two curves for the midday altitude of the sun 
at latitudes 27° (Agra) and 32° (Lahore). The coordinates of the several Indian cities in 
the gazetteer match with the same in Jamal al-Dln’s astrolabe of 1666 (A121); in 
particular, both the gazetteers refer to Delhi as Jahanabad instead of Shahjahanabad. 
Therefore, this too may have been made by Jamal al-Dln. 

Components 

Body with kursT (d. 96), shackle, ring, long cord, rete, 7 plates, alidade. Pin and 
wedge are missing. The ensemble is held together by a long bolt and winged nut. 

Front 

The shackle with rectangular sides and the very low kursT with irregular lobes and 
four circular perforations are most unusual. The surface of the kursT is adorned with 
floral decorations in low relief on both sides. 

The limb is divided in 1° and 6° and numbered clockwise from 6 to 90, in each 
quadrant separately. 

Rete 

The peripheral Capricorn ring and the eccentric ecliptic ring are held together by 
the equinoctial bar which has counter changes at the two equinoxes. The ecliptic ring is 
divided into the 12 signs of the zodiac and labelled with their names; each sign is divided 
into units of 6° and numbered from 6 to 30. There is a handle on the Capricorn ring 
about 30° south of the west point. The Capricorn index is well defined. The ca. 29 star 
pointers are joined by an asymmetric tracery. 
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Figure A 126.2 - Rete of the astrolabe (photo courtesy Museum of the History of Science, Oxford) 

Plates 

There are seven plates. The first four are original and the remaining three with the 
arguments engraved in large and bold letters belong to some unidentified Persian 
astrolabe. 

Table A126-1 Plates 



<P 

Longest Day 

la 

22° 

12;21 hours 

lb 

Double projections for 0° 

+ 90° 

2a 

25° 

13;34 hours 

2b 

27° 

13;58 hours 

3a 

36° 

14;32 hours 

3b 

O 

O 

Tj- 

14;52 hours 
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<p Longest Day 

4a Plate of ecliptic coordinates with the label safihat mizan 
cil- c ankabut. 

4b Plate of horizons safiha afaqi. 


5a 

5b 

6a 

6a 

7a 

7b 


30° 13; 17 hours 

36° 14; 18 hours 

32° 14;7 hours 

Plate of horizons 
? ? 

astrological houses at latitude ? 



Figure A126.3 - Plate 2a for the latitude 25° 

(photo courtesy Museum of the History of Science, Oxford) 


On plates 2 and 3, altitude circles are drawn for every 6° and numbered on both 
sides of the meridian; azimuth arcs are drawn for every 10° below the horizon and 
numbered below the circle of Cancer. There are lines for seasonal hours and lines drawn 
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from the western horizon for equal hours. On plate la, altitude circles are drawn for 6°, 
but there are no azimuth arcs. There are lines for seasonal hours and the lines for equal 
are hours drawn from the western and eastern horizons up to the meridian. 



Figure A126.4 - Plate 6a for latitude 32° 

(photo courtesy Museum of the History of Science, Oxford) 


Plates 5, 6, 7 are quite different. On these the terms al-ard, sa c at, maghrib and 
mashriq are engraved in very large and bold letters. On plate 5a and 5b, altitude circles 
are drawn for every 6° and azimuth arcs for every 10° above the horizon. On 5a, there 
are only lines for seasonal hours; these are numbered in Abjad below the equator and in 
common numerals above the equator. On 5b there are also lines drawn from the western 
horizon for equal hours. 

On 6a for 32°, there are altitude circles for every 6°, azimuth arcs for every 10° 
above the horizon and lines only for seasonal hours as on 5a. But here the seasonal hours 
are labelled in ordinal numbers written in ornate letters just above the circle of 
Capricorn. In Lahore astrolabes, the geographical coordinates and the maximum 
number of daylight hours given for many localities are not always consistent. However, 
for Lahore, the latitude is invariably 31;50° and the maximum number of hours 14;8. 
But here the maximum duration engraved is 14;7 hours, indicating that this plate is not 
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produced in Lahore. The reverse of the plate is engraved with multiple half-horizons, 
with bold labels. 

On plate 7a the arguments al-ard and cil-sa c dt are engraved in bold letters, but the 
actual values are not filled. The plate appears to be made for 32° with altitude circles 
for every 6°, azimuth arcs above the horizon for every 10° and just lines for seasonal 
hours numbered in both Abjad and common numerals. 

On plate 7b are drawn astrological houses, each divided into decans marked as 10, 
20 and 30 below the circle of equator. The houses are numbered, anti-clockwise from 
vernal equinox in common numerals below the circle of Cancer and in ordinal numbers 
(al-tali c to cil-thdm c ashar) above the circle of Capricorn. 



Figure A 126.5 - Plate 7b with the astrological houses 
(photo courtesy Museum of the History of Science, Oxford) 
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Figure A 126.6 - Geographical gazetteer 
(photo courtesy Museum of the History of Science, Oxford) 


Geographical Gazetteer 

The geographical gazetteer provides the names and coordinates of 54 localities in 
two circles. 


Table A126-2 Geographical Gazetteer 


Place Name L qp 


Outer Circle 

1 Makka MtTazzam 77; 10 21;40 
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Place Name 

L 

<P 

2 

Madlnat 

Musharrafa 

75;20 

25 ;0 

3 

Ta c if 

72;30 

21;20 

4 

Bayt al-Maqdis 

66;30 

31;50 

5 

Qayrawan 

41 ;0 

31;0 

6 

Baghdad 

82;0 

33;35 

7 

Tabriz 

82;0 

38;0 

8 

Flruzabad 

87;30 

28; 10 

9 

Shiraz 

88;0 

29;36 

10 

Qazwln 

85;0 

36;45 

11 

Isfahan 

86;40 

32;35 

12 

Mashhad 

92;30 

36;0 

13 

Yazd 

89;0 

32;0 

14 

Harat 

94;20 

34;30 

15 

Balkh 

101;0 

36; 11 

16 

Bukhara 

97;30 

39;50 

17 

Samarqand 

99;16 

39;37 

18 

Kashghar 

106;30 

44;0 

19 

Khutan 

107;0 

92;0 ! it should read 
42;0 

20 

Hurmuz 

92;20 

25 ;0 

21 

Kirman 

41 ;30! 

30;5 it should read 
91;30 

22 

Ghazna 

104; 20 

33;35 

23 

Kabul 

104;40 

34;30 

24 

Tubbat 

110;0 

40;0 
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Place Name 

L 

tp 

25 

Kashmir 

108;0 

35;0 

26 

Qandahar 

107;40 

33;0 

27 

Salkut 

109;0 

33;0 

28 

Multan 

107;25 

29; 40 

29 

Lahur 

109;20 

31;50 

30 

Jahanabad 

113;0 

29;0 for 

Shahjahanabad ! 

31 

Akbarabad 

115;0 

26;43 


Inner Circle 



32 

Qannawj 

114;50 

26; 20 

33 

Banaras 

117;20 

26; 15 

34 

Burhanpur 

113;0 

20;30 

35 

Bljapur 

114;20 

17;40 

36 

AjmTr 

111 ;0 

26;0 

37 

Kulkanda 

114; 19 

28;4! 

38 

Sarandlb 

130;0 

10;0 

39 

Kanbayat 

109;20 

26; 20 

40 

Ahmadnakar 

115;0 

19;0 

41 

Ahmadabad 

108;40 

23; 15 

42 

Jadda 

76;0 

21 ;0 

43 

Ujjayn 

110;50 

23;30 

44 

Kawaliyar 

114;0 

26;39 

45 

Jamkut 

170;0 

5;0 

46 

Samir ? 

105;40 

32; 15 

47 

Khablr ? 

110;0 

18;48 
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Place Name 

L 

<P 

48 

Dawlatabad 

111;5 

20;30 

49 

Jawnpur 

119;6 

26;36 

50 

Awadh 

118;6 

27;32 

51 

Badaun 

114; 15 

27;30 

52 

Panlpatah 

113; 20 

28; 12 

53 

Tanlsar 

112;0 

32; 15 

54 

Sunam 

112;25 

32;30 
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Figure A126.7 - Back of the astrolabe (photo from Sotheby’s catalogue of 5 May 1989) 


Back 

On the back, the rim of the upper half is engraved with altitude scales, divided in 
1 ° and 6° and numbered as 6—90; 90—6. In the upper left is the trigonometric quadrant 
with 30 horizontal parallels, showing cosines for each 2 parts of the 60 parts of the 
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Radius. In the upper right is the solar quadrant with 6 declination arcs and two graphs 
for the meridian altitude of the sun at 27° and 32° with the appropriate labels. 

There are shadow squares in the lower half; on the left for a base of 12 and on the 
right for a base of 7. 

The rim of the lower half carries cotangent scales and their subdivisions. Between 
these and the shadow squares, there are four semi-circular rows. Here the first two rows 
are filled with the names of the 28 lunar mansions and those of the 12 corresponding 
zodiac signs. The next two rows contain the table of limits. 

Alidade 

The alidade carries declination scales on the left half and linear scales on the right 
half. In the lower register on the right, there are marks of unequal hours when the alidade 
is used as a sundial. 

Provenance 

In the archives of the Museum of the History of Science, Oxford, there are photos 
of the rete, gazetteer and back of this astrolabe, and photocopies of all components, with 
a note by Francis Maddison in his characteristic handwriting which says: ‘Astrolabe 
Indo-Persian | Not Signed j Not Dated. Late 17th century | Brass | Brought to MHS on 
14 April 1981 by ... f[o]r examination | Neg. ref. no. 81-10abc.35.S.’ 

The astrolabe came up for auction at Sotheby’s on 19 October10.1982 (lot 50) and 
on 5 May 1989 (lot 213) 
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ASTROLABES ATTRIBUTABLE TO THE LAHORE WORKSHOP 


There are a few Indo-Persian astrolabes which display certain characteristic 
features of the Lahore astrolabes, but are difficult to be assigned to any individual 
member of the Lahore family. Some of these may have been commenced by Muqlm or 
Diya’ al-Dln, but completed by the apprentices in the Lahore workshop. 
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A127® ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 

Not dated, 17th century 
Diameter 183 mm 

Hyderabad, State Museum of Archaeology (# P720) 



Figure A127.1 - Front of the astrolabe (photo by S. R. Sarma) 

This is a well-crafted astrolabe; the elegant kursT is reminiscent of Muqlm’s work 
and the rete could have been fashioned by Diya’ al-Dln; the calligraphy and engraving 
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are of high quality. Curves for the solar meridian altitude at latitudes 27° and 32° are 
drawn on the back. But there are inconsistencies and gaps which are inexplicable. In the 
gazetteer, the sequence of the three elements (i.e., place name, longitude and latitude) 
varies in each of the three circles. In the plate of ecliptic coordinates, the latitude circles 
are not numbered. On the back, grids are drawn for astrological tables, but not 
completely filled in. 

Components 

Body with kursi (d. 183, h. 247, t. 9), shackle, rete for 43 stars, 5 plates. Ring, 
alidade, horse and pin are missing; held together by a bolt and a nut. 

Front 

The shackle is not trifoliate; it is just circular and has a rectangular cross-section. 
The kursi is elegantly reticulated. The profiles are formed by the flared petals of tulips 
at the base; the finial is trifoliate. The limb is graduated in 1° and in 5° and numbered 
in 5s from 5 to 360. 


Rete 

The Capricorn and ecliptic rings are held together by the equinoctial bar which 
has counter-changes at its two intersections with the ecliptic ring. The ecliptic ring is 
divided into the 12 signs of the zodiac and labelled with their names. Each sign is divided 
in groups of 6° and numbered from 6 to 30. There is a handle near the west point. At 
the south point of ecliptic is the Capricorn index. The 43 star pointers are joined by an 
almost symmetric floral tracery. 


Plates 

There are 5 plates. 
Table A127-1 Plates 


<p 

la 

20° 

lb 

22° 

2a 

27°? 


Longest Day 

13;34 hours 


13 hours ! 
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<P 

Longest Day 

2b 

32° 

14; 8 hours 

3a 

34° 

14;22 hours 

3b 

36° 

14;32 hours 

4a 

38° 

14;44 hours 

4b 

O 

O 

14;54 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 



On plates 1 to 4, altitude circles are drawn for every 2° and numbered; every fifth 
circle is dotted. Azimuth arcs are traced for every 6° below the horizon; every fifth arc 
is dotted and drawn both below and above the horizon. Plate 4b, however, carries no 
azimuth arcs. In the lower half, there are plain lines for seasonal hours and dotted lines 
for equal hours which are drawn from the western horizon. 

Plate 5a carries the plate of ecliptic coordinates. Here latitude circles are traced 
for every 3°, every fifth dotted. But they are not numbered. Longitude circles are drawn 
for every 6°, every fifth circle which represents the beginning of a zodiac sign is dotted. 
The names of the signs are written along the ecliptic together with the values of the 
longitude circles. There is no label mentioning the name of the plate. 

The plate of horizons carries four sets of half horizons for every degree of latitude 
from 3° to 66°, spaced at intervals of 4° in the following manner: 


3 

7 

11 .. 

.. 55 

59 

63 

4 

8 

12 .. 

.. 56 

60 

64 

5 

9 

13 .. 

.. 57 

61 

65 

6 

10 

14 .. 

.. 58 

62 

66. 


The horizon arcs are numbered at both the extremities. There are declination scales 
along the radii between the equator and the two tropics, divided in 2° and labelled as 6, 
12, 18, 23;30, the last value being the obliquity of the ecliptic. There is no label 
mentioning the name of the plate. 
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Geographical Gazetteer 

The geographical gazetteer, engraved in three circles on the inner surface of the 
mater, provides the names, longitudes and latitudes of 109 localities. But the sequence 
of the three elements is not uniform in the three circles. 

Outer circle: place name, longitude and latitude 

Middle circle: longitude, place name and latitude 

Inner circle: Place name, latitude and longitude. 

Such inconsistency does not occur in any other astrolabe. In the table below, 
however, we follow the usual practice of place name, longitude and latitude. The lines 
separating the cells in the three circles create a spiral formation. 

Table A127-2 Geographical Gazetteer 



Place name 
(al-bilad) 

L 

(al-tul) 

<P 

(al-ai 


Outer Circle 



1 

Qayrawan 

41;0 

31;40 

2 

Mahdiyya 

42:15 

32;30 

3 

Misr 

63; 20 

30;20 

4 

c Adan 

76;0 

11:0 

5 

Madlnat Tayyiba 

75;20 

25;0 

6 

Makka Musharraf 

77:10 

21;40 

7 

Ta’If 

77;30 

21;20 

8 

Bayt al-Maqdis 

66;30 

31:50 

9 

Dimashq 

70;0 

33; 15 

10 

Halab 

72:10 

35;30 

11 

Ardabll 

82;30 

38;0 

12 

Quway 

66;30 

31:0 

13 

Raqah 

73;55 

36;0 

14 

c Ana 

76;30 

34;0 



Astrolabes attributable to the Lahore Workshop 



Place name 
(al-bilad) 

L 

(al-tiil) 

(al-ard) 

15 

Mawsil 

75;0 

34;30 

16 

? 

75;0 

34;30 

17 

Muqan 

83;0 

28;0 

18 

Barda c a 

83;0 

40;30 

19 

Bab al-Abwab 

85;0 

43;0 

20 

Bulghar 

90;0 

49;30 

21 

Kufa 

79;30 

31;30 

22 

Madaln 

72;0 

23;10 

23 

Baghdad 

80;0 

23;25 

24 

Basra 

84;0 

30;0 

25 

Farrukhabad 

87;30 

28; 10 

26 

Shiraz 

88;0 

29;36 

27 

Yazd 

109;0 

32;0 

28 

Abhar 

84;30 

36;45 

29 

Hamadan 

83;0 

35; 10 

30 

Karaj 

84;45 

34;0 

31 

Sawah 

85;0 

35;0 

32 

Qazwln 

80;0 

36;0 

33 

Isfahan 

86;40 

32;35 

34 

Kashan 

86;0 

34;0 

35 

Qumm 

85;40 

34;45 

36 

Rayy 

86;20 

35;0 

37 

Taliqan 

85;45 

36; 10 

38 

Astarabad 

89;35 

36;50 
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Place name 
(al-bilad) 

L 

(al-tiil) 

T 

(al-ard) 

39 

Samnan 

88;0 

36;0 

40 

Damghan 

88; 15 

36.20 

41 

Bistam 

89;30 

36; 10 

42 

Sabzawar 

91 ;30 

36;5 

43 

Nishabur 

91 ;30 

36;21 

44 

Mashhad 

92;30 

36;0 

45 

Tun 

92;30 

34;30 

46 

Qaln 

93; 20 

23; 40 

47 

Harat 

94; 20 

34;30 


Middle Circle 



48 

Marw 

90;0 

37;40 

49 

Fariyab 

99;0 

36;45 

50 

Balkh 

101;0 

36;41 

51 

Andarab 

103;45 

36;0 

52 

Badakhshan 

104; 27 

34; 10 

53 

Hazar Asb 

95;0 

41 ;0 

54 

Qannawj 

105;50 

26;35 

55 

KhabrI ? 

95;30 

39;0 

56 

Samarqand 

99;16 

39;37 

57 

Khujand 

89;35 

44; 5 5 

58 

Kashghar 

106;30 

44;0 

59 

Khutan 

105;0 

42;0 

60 

Qaraqurum 

105;0 

46;0 

61 

Hurmuz 

92;0 

25;0 
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Place name 

L 



(al-bilad) 

(al-tul) 

(al- c ard) 

62 

Kirman 

91 ;30 

30;5 

63 

Ghazna 

104; 20 

23;35 ! (it should 
be 33;35) 

64 

Kabul 

104;40 

35;30 

65 

Daybul 

102;30 

25; 10 

66 

Dakar ? (Mansura 
al-Sind?) 

105;0 

27;40 

67 

Qandahar 

105;40 

23;0 

68 

Tubbat 

110;0 

40;0 

69 

Kashmir 

108;0 

35;0 

70 

Plshawar 

105;50 

31 ;0 

71 

Multan 

105;35 

29;40 

72 

Siyalkut 

— 

23;0 

73 

Lahur 

109;20 

31 ;50 

74 

Panlpatah 

113; 20 

28; 12 

75 

Tanlsar 

112.23 

30;20 

76 

Sanbhal 

115;0 

28;28 

77 

Sunam 

112;25 

30;30 

78 

Dihll 

113;35 

28; 12 

79 

Akbarabad 

115;0 

26;43 

80 

Banaras 

117; 20 

26;35 

81 

Kawaliyar 

114;0 

26;29 

82 

Kul [wa] Jalall 

114; 19 

28;4 


Inner Circle 



83 

Bruj (Bharuch) 

101 ;5 

21 ;20 
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Place name 
(al-bilad) 

L 

(al-tul) 

<P 

(al-ard) 

84 

KalpI 

116;45 

26;36 

85 

Hapanasar (?) 

118;45 

32;30 

86 

Jawnpur 

119;6 

26;36 

87 

Kara wa Manikpur 

118;10 

29;49 

88 

Badaun 

114; 19 

27;32 

89 

Sarwaj (?) 

72;40 

35;50 

90 

Ujjayn 

110;50 

23;30 

91 

AjmTr 

111 ;05 

26;0 

92 

Awadh 

118;6 

27;32 

93 

Lakhnau 

114;23 

26;30 

94 

Kupamau 

106;23 

26;45 

95 

Qarmal (?) 

104 

12; 15 

96 

Baran 

114;0 

28;48 

97 

Nawshahr 

78;20 

38; 10 

98 

Pakand (?) 

90;30 

19;44 

99 

Mandu 

101 ;25 

22; 15 

100 

? 

103;20 

20;30 

101 

Dawlatabad 

101 ;0 

20;30 

102 

Bljapur 

105;30 

16;20 

103 

Kulkanda 

114; 19 

18;4 

194 

Sarandlb 

130;0 

10;0 

195 

Kanbayat 

109;4 

21;20 




1384 


Astrolabes attributable to the Lahore Workshop 


Back 

The rim of the upper half carries altitude scales which are divided in 1° and 5° 
and numbered 5—90; 90—5. On the upper left quadrant are engraved 60 horizontal 
parallels. In the upper right quadrant are drawn declination arcs for each 10°. The names 
of the related signs and the numbers of their divisions (10, 20, 30) are written along the 
two radii. Two sigmoid graphs of the solar meridian altitude for latitudes 27 and 32 are 
superimposed on this quadrant with the labels khatt nisf al-nahar bi-ard 27 and khatt 
nisf al-nahdr bi-ard 32 respectively. 

In the lower half are shadow squares, on the left for a base of 12 digits and on the 
right for a base of 7 feet. The labels of the four scales read as follows: 

Vertical scale on the left: zill asdbi c ma c kus 

Horizontal scale on the left: zill asdbi c mustawT 

Horizontal scale of the right: zill aqdam mustawT 

Vertical scale on the right: zill aqdam ma c kus. 

Grids are drawn inside the shadow squares for two rectangular tables; apparently 
for the table of excess of revolution on the left and for the table of triplicities on the 
right, but these are not filled in. 

The shadow squares are enclosed by eight semi-circular rows; each two are 
separated by double semi-circular lines. Starting from the outside, rows 1 and 2 are 
marked for cotangents and their subdivisions, but row 1 is not filled in with numbers; 
only the last cell on the left is engraved with zill asdbi c and the last cell on the right with 
zill aqdam. 

Rows 3 and 4 carry the names of the 12 signs of the zodiac and the names of the 
28 corresponding lunar mansions. 
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Figure A127.2 - Back of the astrolabe (photo by S. R. Sarma) 

Rows 5 and 6 are to bear the table of the limits. In row 5 are engraved the names 
of the planetary lords of the five limits of each sign, but the row 6 is blank. 
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Rows 7 and 8 are drawn for the table of decans. In row 8 are written the values of 
decans (10, 20, 30) for each sign; but the names of their regents are not engraved in row 
7. 

In is inexplicable why these astrological tables were not completed in the 
otherwise well-crafted astrolabe. 
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A128 ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 541 

Not dated, 17th century 
Diameter 153 mm 

Washington, D.C., National Museum of American History (#2569) 



Figure A 128.1 - Front view of the astrolabe 
(courtesy Museum of the Flistory of Science, Oxford) 


541 


Entry based of Gibbs & Saliba 1984, no. 2569, pp. 165-169. The star names and the geographical 
gazetteer are deciphered and added by me. 
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This unsigned and undated astrolabe is clearly made by some member of the 
Lahore family. The kursi, elegantly reticulated with three large apertures, indicates the 
work of Muqlm, so also the two graphs of the solar meridian altitude for 27° and 32°. 
But the zero symbol in the gazetteer which resembles a small pair of scissors is 
characteristic of Diya’ al-Dln. The zigzag pattern of the gazetteer is also indicative of 
Diya’ al-Dln. But there Delhi (no. 36) is referred to as Jahanabad and not 
Shahjahanabad. It is Jamal al-Dln who, for inexplicable reason, lists Delhi as Jahanabad 
in his astrolabes A121 and A126. Did he then engrave the gazetteer in the present 
astrolabe? Interestingly, there are two retes. 

Components 

Body with kursi (d. 153), shackle, ring, chain, rete for 43 stars, 5 plates, alidade, 
pin and horse. Shackle, ring and chain may not be original. 

Front 

The ring and shackle have a diamond cross-section. The shackle is not trifoliate; 
may be a replacement. The kursi is high but narrow, pierced with just three large holes, 
one oval, two others paisley-shaped, placed slightly below it symmetrically; the finial 
cannot be seen in the photo, probably trifoliate. The surface is decorated on both sides 
with embossed vines, leaves and flowers on a hatched background. 

The degree scale on the limb is divided in 1°, 2°, 6° and labelled in 6s from 6 to 
90, in each quadrant separately, all in clockwise direction. 

Rete I 

The astrolabe is equipped with two retes, one larger and the other smaller. The 
larger one is of the standard type. Here the slender Capricorn ring and the wider ecliptic 
ring are held together by the equinoctial bar which has counter changes at its two 
intersections with the ecliptic ring. The ecliptic ring is divided into the 12 signs of the 
zodiac and labelled with their names. Each sign is subdivided into units of 6° and 
labelled accordingly from 6 to 30. The edge of the ecliptic ring is divided in 2°. 

There are 43 named star pointers which are joined by a floral tracery. Part of it 
appears to be broken off in the lower right. The positions of the stars are indicated by 
thick dots. Often these dots are not at the tips of the pointers as they should be, but in 
the middle of broader bands or rings. Since these star pointers are not thus properly 
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defined, it would be difficult to align them with the appropriate altitude circle. Star no. 
7 is mislabeled. 



Figure A128.2 - Rete of the astrolabe 
(© National Museum of American History, Washington, D.C.) 


Table A128-1 Stars on the Rete I 


Star Name 


Identification 


1 Dhanab al-Qaytus 
Sh[ a mall] 


2 


Dhanal al-Qaytus 
J[ anubi] 


Batn al-Hut 


i Ceti 


(3 Ceti 


3 


(3 Andromedae 
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Star Name 

Identification 

4 

[Rijl al-] Musalsala 

Y Andromedae 

5 

Fam al-Qaytus 

y Ceti 

6 

Sadr al-Qaytus 

jt Ceti 

7 

Kaff al-Khadib ! 

(3 Cassiopeiae 

8 

Al-Ghul 

(3 Persei 

9 

Mirfaq Thurayyd 

a Persei 

10 

Masdfat al-Nahr 

Y Eridani 

11 

c Ayn al-Thawr 

a Tauri 

12 

Rijl al-Jaw zed al-Yusra 

Y Orionis 

13 

Yad al-Jawza’ al-Yusra 

(3 Orionis 

14 

Yadal-Jawza’ al-Yumna 

a Orionis 

15 

Rijl al-Jawza’ al-Yumna 

k Orionis 

16 

Slidra YamanT 

a Canis Majoris 

17 

Shdrd Shdmi 

a Canis Minoris 

18 

Mankhar Shuja c 

o Hydrae 

19 

Fard al-Shujcd 

a Hydrae 

20 

Tarfat al-Safina 

p Puppis 

21 

Qa’idat al-Bdtiya 

a Crateris 

22 

Janah al-Ghurab 

Y Corvi 

23 

Al-Anaq 

t, Ursae Majoris 

24 

Simdk A c zal 

a Virginis 

25 

Simdk Rdmih 

a Bootis 

26 

Nayyir Fakkah 

a Coronae Borealis 

27 

c Unuq al-Hayyah 

a Serpentis 
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Star Name 

Identification 

28 

Rukbat al-Hawwa al- 
Yusrd 

t, Ophiuchi 

29 

Ras al-Jdthi 

a Herculis 

30 

Ras al-Hawwa 

a Ophiuchi 

31 

c Ayn al-Tinmn 

Y Draconis 

32 

Yad al-Hawwa al-Yumnd 
al-Muqaddam 

6 Ophiuchi 

33 

?? 


34 

Nasr Waqi c 

a Lyrae 

35 

Minqdr al-Dajdjah 

(3 Cygni 

36 

Nasr Td’Tr 

a Aquilae 

37 

Dhanab al-Dajdjah 

a Cygni 

38 

Fam al-Faras 

8 Pegasi 

39 

Dhanab al-Jadi 

6 Capricorni 

40 

Sdk Sdkib al-Md Jjaniibi] 

6 Aquarii 

41 

Mankib al-Faras 

|3 Pegasi 

42 

Surrat atl-Faras 

6 Pegasi 

43 

Kaff al-Kadlb 

(3 Cassiopeiae 
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Figure A 128.3 - The second Rete (from Gibbs & Saliba 1984) 

Rete II 

The second rete consists of just the ecliptic ring; it is reminiscent of the minimal 
rete Diya’ al-Dln devised for his north-south astrolabe of 1674 (A090). It is divided into 
the 12 signs of the zodiac and is inscribed with their names. Each sign is divided into 5 
and 10 parts on the edge. Three arcs cut across bearing the following 10 named star 
pointers which are shaped like tiger’s claws. 

Table A128-2 Stars on the Rete II 

Star Name Identification 

1 c Ayyuq a Aurigae 


2 


? 
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Star Name 

Identification 

3 

c Unuq [al-Hayyah] 

a Serpentis 

4 

[Simak] Ramih 

a Bootis 

5 

Ras [al-Jathi] 

a Herculis 

6 

[Nasr] Waq\ c 

a Lyrae 

7 

[Nasr] Td’ir 

a Aquilae 

8 

Dlianab [al-Dajdjah] 

a Cygni 

9 

Fam [al-Faras] 

8 Cygni 

10 

[Surrat al-] Faras 

6 Pegasi 


Plates 

There are five plates with the following functions: 
Table A128-3 Plates 



<P 

Longest Day 

la 

25° 

13;25 hours 

lb 

27° 

13;47 hours 

2a 

29° 

13;52 hours 

2b 

32° 

14; 8 hours 

3a 

30° 

13;53 hours 

3b 

38° 

14;42 hours 

4a 

36° 

14;32 hours 

4b 

40° 

14; 5 2 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 
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Figure A128.4 - Geographical Gazetteer 
(© National Museum of American History, Washington, D.C.) 


Geographical Ga ze tteer 

The geographical gazetteer provides the names, longitudes and latitudes of 97 
localities in three circles. The names are engraved upside-down with the tops of the 
letters towards the centre and the names and coordinates are arranged in a zigzag 
fashion. The grid is formed by six double circles intersected by segmented radial lines. 
The gazetteer commences with Mecca and proceeds up to India, but the localities appear 
to be arbitrarily arranged without any discernable pattern of increasing or decreasing 
longitudes or latitudes. 
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Table A128-4 Geographical Gazetteer 



Place Names 

L 



(asma al-buldan) 

(al-tul al) 

( c ard ) 


Outer Circle 



1 

Makka Mu c azzam 

77;10 

21;40 

2 

Madlnat 

Musharrafa 

75;20 

25; 00 

3 

Ta’If 

77;30 

21;20 

4 

Bayt al-Maqdis 

66;30 

31 ;50 

5 

Qayrawan 

41 ;0 

31;0 

6 

Baghdad 

82;0 

33;25 

7 

Tabriz 

82;0 

38;0 

8 

Firuzabad 

87;30 

28; 10 

9 

Shiraz 

88;0 

27; 16 

10 

Qazwln 

85;0 

36;45 

11 

Isfahan 

86;40 

32;35 

12 

Mashhad Maqdis 

92;30 

36;0 

13 

Yazd 

89;0 

32;0 

14 

c Adan 

77;0 

11 ;0 

15 

Basra 

74;0 

30;0 

16 

Misr 

63; 20 

30;20 

17 

Hamadan 

83;0 

35; 10 

18 

Harat 

94; 20 

34; 10 

19 

Balkh 

101;0 

36; 11 

20 

Bukhara 

97;30 

39;50 

21 

Samarqand 

99;56 

39;37 

22 

Kashghar 

106;30 

45;0 
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Place Names 
(asma al-buldan) 

L 

(al-tiil al) 

Card) 

23 

Khutan 

107;? 

42;0 

24 

Hurmuz 

92;20 

25 ;0 

25 

Kirman 

41;30 

30;5 

26 

Ghazna 

104; 20 

33;35 

27 

Kabul 

104;40 

34;30 

28 

Tubbat 

110;0 

40;0 

29 

Kashmir 

108;0 

35;0 

30 

Bakar 

105;0 

27;0 

31 

Kufa 

79;30 

31 ;30 

32 

Qandahar 

107;40 

33;0 

33 

Salkut 

109;0 

33;0 

34 

Multan 

104; 25 

29;40 

35 

Lahur 

109;20 

31 ;50 

36 

Jahanabad (for 
Shahjahanabad) 

103;0 

29;0 

37 

Akbarabad 

115;0 

26;43 

38 

Qannawj 

114;50 

26;20 

39 

Banaras 

117;20 

25; 15 


Middle Circle 



40 

Burhanpur 

113;0 

20;30 

41 

Bljapur 

114;20 

17;40 

42 

Ajmlr 

111;5 

26;0 

43 

Panlpatah 

112;0 

30; 10 

44 

Parsur 

85;35 

31 ;0 
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Place Names 
(asma al-buldan) 

L 

(al-tul al) 

( c ard ) 

45 

Tanlsar 

112;0 

30; 10 

46 

Sunam 

112;25 

30;30 

47 

Kulkanda 

114;19 

28;4 

48 

Sarandlb 

130;0 

10;0 

49 

Kanbayat 

109;20 

26; 20 

50 

Ahmadnakar 

115;0 

19;0 

51 

Ahmadabad 

108;40 

23; 15 

52 

Jadda 

108;40 

23; 15 

53 

Ujjayn 

110;50 

23;30 

54 

Kawaliyar 

114;0 

26;29 

55 

Jamkut 

174/7;0 

5;0 

56 

Samlr[um] 

85;40 

32; 15 

57 

Janlr ? 

110;0 

38;48 

58 

Dawlatabad 

111 ;5 

20;30 

59 

Jawnpur 

119;40 

26;36 

60 

Awadh 

118;6 

27;32 

61 

Badawan 

114;55 

27;32 

62 

Dimashq 

70;0 

33; 15 

63 

Ba c albak 

70;45 

33; 15 

64 

Halab 

72;10 

35;50 

65 

Ras Al c ayn 

74;0 

36;50 

66 

Khuway 

79;40 

37;40 

67 

Salmas 

79; 15 

37;40 

68 

Nakhjawan 

81 ;55 

38;40 
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Place Names 
(asma al-buldan) 

L 

(al-tiil al) 

Card) 

69 

Maragha 

82;0 

37;20 

70 

Barda c a 

83;0 

40;30 


Inner Circle 



71 

Alan 

83;0 

44;0 

72 

Bakuya 

84;30 

39;30 

73 

Bulghar 

90;0 

49;30 

74 

Mada’In 

72;0 

33;10 

75 

Wasit 

81;30 

32;20 

76 

c Askar Mukram 

84;30 

31; 15 

77 

Ramhurmuz 

85; 15 

31 ;0 

78 

Shapur 

86;55 

30;0 

79 

Zankan 

83;40 

36;30 

80 

Kashan 

86;0 

34;0 

81 

Rayy 

86;20 

35;0 

82 

Qumm 

85;40 

34;45 

83 

Sultaniyya 

85;0 

36;30 

84 

Zanjan 

83;0 

36;30 

85 

Qasr Shlrln 

81 ;40 

33;45 

86 

Dabll 

80;30 

38;0 

87 

Shahrazur 

80;20 

35;30 

88 

Samarra’ 

79; 15 

34; 15 

89 

Nawshahr 

78;20 

38; 10 

90 

Saruj 

72;40 

34;50 

91 

Hisn Mansur 

72; 24 

34;0 
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Place Names 
(asma al-buldan) 

L 

(al-tul al) 

<P 

( c ard ) 

92 

Badakhshan 

104; 24 

37; 10 

93 

Jazlra BanI Kawan 

88;0 

21;0 

94 

Jazlra Sulab 542 

88;30 

25;0 

95 

Jazlra Mahraj 

150;0 

2;0 

96 

Jazlra Sawakin 

48;30 

17;0 

97 

Jazlra Dahlak 

71;0 

14;0 


Back 

The rim of the upper half carries the altitude scales which are divided in 1°, 2° 
and 6° and numbered in 6s as 6—90; 90—6. The upper left quadrant has 60 horizontal 
parallels to measure the cosine of each l/60th part of the Radius; every sixth of these 
lines is emphasized with dots. The upper right quadrant is engraved with declination 
arcs, one for each 10° of solar longitude. Every third of these, forming the boundary 
between two successive signs, is dotted. The names of the corresponding zodiac signs 
are written along the two radii together with the numerical values of their subdivisions, 
viz., 10, 20, 30. Two sigmoid curves for the midday latitude of the sun in all seasons are 
plotted in this quadrant with the labels khatt nisf al-nahar bi-ard 27 and khatt nisfal- 
nahdr bi-ard 32. 


542 


These four names are engraved inside the third circle around the centre. 
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Figure A128.5 - Back of the Astrolabe 
(© National Museum of American History, Washington, D.C.) 




In the lower half, below the horizontal diameter are engraved the shadow squares. 
The square on the left is for a gnomon of 12 digits and 60 units. Here the vertical and 
horizontal scales are divided into 12 units each; each unit is again subdivided into 5 
divisions. These are numbered in 5s from 5 to 60. The vertical scale is accompanied by 
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the label zill sullam sittayru asdbi c ma c kus and the horizontal scale by zill sullam sittaynT 
asdbi c mustawT. 

On the right is the shadow square for a gnomon of 7 feet. The vertical and 
horizontal scales are divided accordingly into 7 parts and numbered from 1 to 7. The 
vertical scale carries the label zill sullam aqdcim mabkiis and the horizontal scale zill 
sullam aqdcim mustawT. 

These shadow squares enclose three rectangular scales; one long table below and 
two shorter tables above. The longer table bears the title jadwal fadl al-dawr (excess of 
revolution) and provides multiples (of 1, 2, 3 .. .9 and 10, 11, 12 ... 90) of the difference 
between the correct length of the year and 365 days. The short table above it on the left 
is the table of triplicities with the heading jadwal arbdb muthallathdth laylT wa naharl 
(table of the regents of the triplicities, nocturnal and diurnal). The table on the upper 
right is entitled jadwal c ard iqlim wa sa c at nisf al-nahdr (table of the latitudes of climates 
and the hours of the midday ?). It gives the latitudes and the lengths of the maximum 
daylight at the beginning and middle of the seven climates. 543 



Figure A128.6 - Tables inside the shadow Squares (detail of Figure A128.5) 


543 


Cf. A048; Kaye 1918, p. 132. Gibbs & Saliba 1984, p. 167, say that the ‘table gives the length of 
longest daylight in hours and the corresponding latitude for the upper and lower limits of the seven 
“climates”.’ It is not the upper limits but the midpoints of the climates. 
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Table A128-5 Table of Climates 



climate 


hours 

latitude 

I 

awwcil 

ibtidd’ (beginning) 

12;45 h 

12;48° 

wasit (middle) 

13;0 

16;47 

II 

duyam 

ibtidd’ (beginning) 

13; 15 

20;31 

wasit (middle) 

13;30 

24; 2 

III 

sTwum 

ibtidd’ (beginning) 

13;45 

27; 34 

wasit (middle) 

14;0 

30;45 

IV 

cahdrum 

ibtidd’ (beginning) 

14; 15 

33;43 

wasit (middle) 

14;30 

36;28 

V 

panjum 

ibtidd’ (beginning) 

14;45 

39; 1 

wasit (middle) 

15;0 

41 ;21 

VI 

shashum 

ibtidd’ (beginning) 

15; 15 

43;30 

wasit (middle) 

15;30 

45;39 

VII 

haftum 

ibtidd’ (beginning) 

15;45 

47;38 

wasit (middle) 

16;0 

48;59 


The shadow squares are enclosed by a series of semi-circular rows. The three 
outermost rows on the rim of the lower half are engraved with cotangent scales and their 
subdivisions. These are followed by 6 semi-circular rows containing the names of the 
28 lunar mansions, the names of the 12 zodiac signs, the planetary lords of the limits 
and the regents of the decans. 



Figure A128.7 - Alidade 


(© National Museum of American History, Washington, D. C.) 

Alidade 

The alidade has ornate ends and an ornate centre-piece. It is engraved with three 
scales; on the right are a sexagesimal scale and a scale of seasonal hours and on the left 
a zodiac scale containing the serial numbers of the signs and their subdivisions of 10°. 
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A129® ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 

Not dated, 17th century 
Diameter 240 mm 
Paris, PC 



Figure A129.1 - Front of the astrolabe (photo by S. R. Sarma) 
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The astrolabe is well made, the kursi is reminiscent of Muqhn’s work, the rete is 
elegantly designed and the gazetteer lists many Indian localities which are not 
mentioned in other astrolabes. But the arrangement of the cells in the gazetteer is not 
symmetric and Delhi is listed as Jahanabad as in A128. There are inconsistencies in the 
plates as well. On the back, the engravings on large areas are removed by crude 
chiselling on the surface. 

Components 

Body with kursi (d. 240, h. 308, t. 9), shackle and ring, rete (d. 226), 5 plates, 
alidade, pin and horse. 

Front 

The ring is plain; the shackle trifoliate with ornate bases; the kursi is elegantly 
reticulated with six large perforations. The profiles are made up of ogees at the base and 
the top with a lobe between them with a trifoliate finial. The limb divided in 1° and 6° 
and numbered in 6s from 6 to 360. 

Rete 

The Capricorn and the broader ecliptic ring are held together by the slender 
equinoctial bar which is counter-changed once at the centre. The ecliptic ring is divided 
into the 12 signs of the zodiac and labelled with their names, each sign is divided into 
units of 6° and numbered accordingly. The edge of the ecliptic ring is divided in 1°. 
There are some 40 named star pointers; one pointer is broken. An ornate handle is on 
the left segment of the equinoctial bar. In contrast to the handle, the Capricorn index 
with a flat tip is not well shaped. 
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Figure A129.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Plates 

There are 5 plates serving different latitudes. The choice of latitudes is rather 
strange. Projections for latitude 26° is repeated on two plates. The maximum duration 
of the daylight is not carefully chosen. 

Altitude circles are drawn for each 1° with every sixth dotted. Azimuth arcs are 
drawn below the horizon for each 6°. There are plain lines for seasonal hours and dotted 
lines for equal hours drawn from the western horizon. 

There is no plate for the ecliptic coordinates and multiple horizons. 
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Table A129-1 Plates 




Longest Day 

la 

24° 

13;29 hours 

lb 

26° 

13;38 hours 

2a 

26° 

13;38 hours 

2b 

29° 

13; 12 hours! 

3a 

28° 

13;47 hours! 

3b 

30° 

13;36 hours 

4a 

31° 

14; 1 hours 

4b 

33° 

14; 11 hours 

5a 

32° 

14; 6 hours 

5b 

35° 

14; 22 hours 


Geographical Gazetteer 

The gazetteer is arranged in three circles, which are not divided symmetrically. 
The outer circle is divided into 49 cells, the middle circle into 25 cells, but the inner 
circle into 20 cells. Of the 91 localities listed along with their longitudes and latitudes, 
some 70 are from Mughal India, which too is unusual. On the other hand, there is no 
discernible pattern of arrangement. The listing begins with Mecca, Medina and 
Jerusalem, enumerates some 70 places in Mughal India, and concludes with localities in 
the Middle East. Shahjahanabad is misspelt as Jahanabad. Several place names are 
difficult to decipher. 
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Figure A129.3 - Geographical Gazetteer (photo by S. R. Sarma) 

Table A129-2 Geographical Gazetteer 



Place Name 

L 

qp 


Outer Circle 



1 

Makka Mubarak 

77; 10 

21;40 

2 

Madlnat Rasul 

75.20 

25;? 

3 

Bayt al-Maqdis 

66;30 

32; 15 

4 

Misr 

63;20 

30;20 

5 

Isfahan 

86;40 

32;25 

6 

Balkh 

101;0 

36;41 
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Place Name 

L 

<P 

7 

Badakhshan 

105;24 

37;0 

8 

Baghdad 

80;0 

35;25 

9 

Bulghar 

90;0 

49;30 

10 

Basra 

84;0 

30;0 

11 

Bukhara 

97;0 

39;50 

12 

? 

69;16 

39;37 

13 

Qandahar 

107;40 

33;0 

14 

Daubul c Araftatah 
(?) 

102;30 

25; 12 

15 

? 

104; 25 

26; 40 

16 

Bahkar (?) 

105;0 

27; 40 

17 

Multan 

107;35 

29; 40 

18 

Klch az Makran 

99;0 

28;0 

19 

Ghazni 

104; 5 

35;20 

20 

Kabul 

105;0 

34;30 

21 

Jalalabad 

104;40 

34; 10 

22 

Plshawar 

106;40 

33;50 

23 

? 

? 

? 

24 

Rahnas (?) 

? 

32;45 

25 

Kashmir 

108;0 

35;0 

26 

Tubbat 

110;0 

40;0 

27 

Kach az Shan (?) 

108;35 

32;30 

28 

Bahlra (?) 

108;0 

31 ;40 

29 

Lahur 

109;20 

31;50 

30 

Ludhiyana 

110;40 

31; 10 
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Place Name 

L 

<P 

31 

Sarhind 

111 ;30 

30;30 

32 

Sunam 

111 ;30 

29;30 

33 

?? 

112;0 

30;0 

34 

Hardwar 

113;0 

30;0 

35 

Sar c ankar (?) 

112;52 

33;10 

36 

Kankara (Kangra?) 

111;35 

33;35 

37 

Kir ana (?) 

113; 20 

29;40 

38 

Surat 

108:10 

21;25 

39 

Patan Kujarat 

107;25 

23;35 

40 

Naharbar (?) 

109;40 

21;0 

41 

Burhanpur 

112;20 

21;30 

42 

Aurankabad 

111;30 

19;0 

43 

Bldar 

110;3 

18;39 

44 

Kulkanda 

114;45 

18;35 

45 

Bljapur 

113;25 

17;0 

46 

Mandu 

111:36 

22;0 

47 

Ujjayn 

112;30 

22; 15 

48 

Sarunj 

114;42 

24;48 


Middle Circle 



49 

Narwar 

114;55 

25;30 

50 

Jahanabad 

(Shahjahanabad) 

113;35 

28;34 

51 

HansI Hissar 

112;0 

29;45 

52 

Amruha 

114;45 

28;40 

53 

Sanbhal 

114;40 

28;32 
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Place Name 

L 


54 

Akbarabad 

115;0 

26;43 

55 

Ajmlr 

111;5 

25;50 

56 

Ahmadabad 

Kujarat 

108;20 

23;0 

57 

Kawaliyar 

114;56 

25;56 

58 

KalpT 

116;0 

27;35 

59 

Qannawj 

116:15 

26;55 

60 

Bahralch 

116;30 

28;0 

61 

Allahabad 

116;50 

26; 12 

62 

Banaras 

117; 20 

27;0 

63 

Jawnpur 

117;6 

27; 11 

64 

Patna 

119:12 

26; 40 

65 

Munklr 

120;0 

27;6 

66 

Rajmahal 

121 ;5 

25; 15 

67 

Kawr Bankala 
(Gaur in Bengal) 

121:12 

25;0 

68 

Udlsa (?) 

120;0 

18;0 

69 

Dhaka 

122;0 

23;35 

70 

Sultanpur 

115;0 

28;30 

71 

Panlpat 

113:10 

28;52 

72 

Salkut 

109;0 

33;0 


Inner Circle 



73 

Mlwat 

117:10 

32;50 

74 

Baran 

114;0 

28;48 

75 

Kul 

114:19 

28;4 
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Place Name 

L 

<P 

76 

Manikpur 

118;10 

26;45 

77 

Khujand 

109;36 

41;55 

78 

Awad[h] 

118;7 

26;32 

79 

Thanlsar 

117;38 

?.? 

80 

Nlshabur 

86;55 

30;? 

81 

Lanka 

11 ;0 

0;0 

82 

Jamkut 

170;0 

5;0 

83 

Flruzabad 

87;0 

28;30 

84 

Qurqur (?) 

65; 15 

50;40 

85 

Marl Kirman 

65;45 

50;45 

86 

Kazirun 

87;0 

30;0 

87 

Sawadaq (?) 

66;0 

31;0 

88 

Halab 

72;10 

35;50 

89 

Sabarwar (?) 

91;30 

36;0 

90 

Kirman 

91:30 

30;5 

91 

Ghazlpur 

119;40 

26;40 


Back 

The back of the astrolabe is planned quite ambitiously as can be seen still in the 
two upper quadrants. The rim of the upper half carries two altitude scales divided in 1° 
and in 6° and numbered in 6s as 6—90; 90—6. 
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Figure A129.4 - Back of the astrolabe (photo by S. R. Sarma) 


The upper left quadrant is engraved with a sine-cosine graph with 60 horizontal 
and 60 vertical parallels where each sixth line is dotted. The horizontal lines are 
numbered in 5s along the vertical radius. Semicircles are drawn on the two radii. Radial 
lines connect the centre with the arc at every 15°. Furthermore, 6 quarter circles (which 
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form the boundaries between two zodiac signs) from the upper right quadrant are 
extended into this quadrant. 

The upper right quadrant carries 6 dotted quarter circles, dividing the area into 6 
segments, one for each pair of zodiac signs. Each segment is divided by 5 quarter circles 
into 6 parts so that each part represents 5° of solar longitudes. 544 The names of the 
corresponding signs and their l/6th parts in degrees (5, 10, 15, 20, 25, 30) are engraved 
along the two radii. Three sigmoid graphs of the solar meridian altitude for the latitudes 
27°, 29° and 32° are engraved with the usual labels. 

In the lower half are drawn the shadow squares, on the left for 12 digits and on the 
right for 7 digits with the usual labels in bold letters. It was planned to insert the table 
of excess of revolution inside the shadow squares; for this purpose, a grid of 4 columns 
is drawn, the name of the table jadwal fcidl al-dawr is engraved at the top and the 
arguments in the two outer columns, but the actual values of the multiples are not filled 
in. 

The rim of the lower half carries two cotangent scales and their subdivisions. The 
unequal divisions in the scale on the left are numbered as 6, 12, 18, 24, 36, 48, 60, 
followed by the label asdbb. The unequal divisions in the scale on the right are numbered 
as 7, 14, 21, 28, 59, followed by the label aqdam. 

Inside these cotangent scales, 8 semi-circular rows are drawn and filled with 
different scales. But 5 of these scales ((i.e. rows 1, 5-8 as counted from the outside) were 
erased by crudely chiselling the surface for reasons unknown. Row 2 carries the names 
of the 12 signs of the zodiac and row 3 the names of the corresponding 28 lunar 
mansions. In the next row, under each lunar mansion, three numbers in Abjad notation 
are engraved. Thus under the first lunar mansion shartayn the numbers are 0,0,0; under 
the second lunar mansion butayn the numbers are 0. 12, 11. The significance of these 
numbers is not known. 


544 


Five parts of 6° each is the more usual practice. 
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Alidade etc 

The straight alidade with ornate ends and an ornate centre-piece is not graduated. 
The tip of the pin is decorated with an elegant flower of six petals. The end of wedge is 
shaped like a horse’s head with eyes and ears. 
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A130® ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 


Not dated, 17th century 
Diameter 204 mm 


Patna, Khuda Bakhsh Oriental Public Library 



Figure A130.1 - Front view of the astrolabe (photo by S. R. Sarma) 


This is a massive and ambitious astrolabe, but it is poorly made with an inelegant 
rete. It is also quite worn out. The configuration on the back with the curves for the solar 




A130 - Astrolabe attributable to the Lahore Workshop 


1417 


meridian altitude and the several astrological tables and also the plate marked with 
astrological houses at latitudes 27°, 29° and 32° indicate that the astrolabe was 
produced in the Lahore family. I regret that I do not have good photos of this astrolabe. 

Components 

Body with kursT (d. 204, h. 241, t. 13), swivel ring, shackle, rete (d. 183) for 45 
stars, 8 plates, alidade and pin. The horse is missing; in its place an index belonging to 
a quadrant is used as a wedge. 

Front 

The ring is attached to the top of the shackle in such a manner that it can swivel 
all around. The kursT is solid and low with lobed profiles. It is made separately and 
joined to the main body, rather crudely, with two nails. The limb is divided in 1 ° and 6° 
and labelled from 6 to 90 clockwise, separately in each quadrant. 

Rete 

The peripheral Capricorn ring and the eccentric ecliptic ring are held together by 
the equinoctial bar which has two counter-changes at its two intersections with the 
ecliptic ring. The solstitial bar is also represented fully, but it often merges with the 
tracery that connects the star pointers. The ecliptic ring is divided into the 12 signs of 
the zodiac and labelled with their names; each sign is divided into units of 6° and 
numbered 6 to 30; the bevelled edge is graduated in 2°. There is a handle affixed to the 
pointer of the star a Hydrae. The Capricorn index is not sharply pointed. There are 45 
named star pointers that are joined by a most inelegant tracery. 
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Figure A130.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Table A130-1 Stars on the Rete 

Star Name Identification 


01 

Dhanab al-Qaytus 
[Janubi] 

|3 Ceti 

02 

Batn al-Hut 

(3 Andromedae 

03 

Fam al-Qaytus 

Y Ceti 

04 

Sadr al-Qaytus 

k Ceti 

05 

Rds al-Ghul 

(3 Persei 

06 

Kaff al-Jadhma ’ 

a Ceti 
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Star Name 

Identification 

07 

Tali Masdfat al-Nahr 

Y Eridani 

08 

c Ayn al-Thawr 

a Tauri 

09 

c Ayyuq 

a Aurigae 

10 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

11 

Yad al-Jawzd’ al-Yusrd 

y Orionis 

12 

Yad al-Jawzd’ aTYumnd 

a Orionis 

13 

Rijl al-Jawzd’ al-Yumnd 

k Orionis 

14 

Shfrd Yamdm 

a Canis Majoris 

15 

Shfrd ShamT 

a Canis Minoris 

16 

Tarfat al-Safina 

p Puppis 

17 

Mankhar al-Shuja c 

a Hydrae 

18 

Fard al-Shujd c 

a Hydrae 

19 

Qalb al-Asad 

a Leonis 

20 

Qd'idat al-Bdtiya 

a Crateris 

21 

Sarfa 

(3 Leonis 

22 

c Andq 

t, Ursae Majoris 

23 

Janah al-Ghurdb 

Y Corvi 

24 

Simak al-A c zal 

a Virginis 

25 

Simdk Ramih 

a Bootis 

26 

Nayyir al-Fakkd 

a Coronae Borealis 

27 

c Unuq al-Hayyd 

a Serpentis 

28 

Qalb al-Aqrab 

a Scorpii 

29 

Rukbat al-Hawwd al- 
Yusrd 

t, Ophiuchi 

30 

Rds al-Jathi 

a Herculis 
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Star Name 

Identification 

31 

Rds al-Hawwd 

a Ophiuchi 

32 

Yad al-Muqaddam Yumna 

5 Ophiuchi 

33 

Nasr Wdqf 

a Lyrae 

34 

Minqdr al-Dajajah 

(3 Cygni 

35 

Nasr Td’ir 

a Aquilae 

36 

Dhanab al-Dulfin 

8 Delphini 

37 

Dhanab al-Dajajah 

a Cygni 

38 

Fam al-Faras 

8 Pegasi 

39 

Dhanab al-Jadl 

5 Capricorni 

40 

Mankib Sdkib al-Md’ 

a Aquarii 

41 

Sdq Sdkib al-Md’ 

5 Aquarii 

42 

Dhanab al-Qaytus 
[ShamdlT] 

i Ceti 

43 

Jandh al-Faras 

Y Pegasi 

44 

Surrat al-Faras 

5 Pegasi 

45 

Kaff al-KhadTb 

(3 Cassiopeiae 


Plates 

There are eight plates. A ring is added to the rim of plate 6 to increase its thickness. 
Plates 1 to 5a are engraved with altitude circles for each 2°, with every fifth highlighted 
with dots. In the lower half, there are plain lines for seasonal hours and dotted lines 
drawn from the western horizon for equal hours. Care is not taken to write on the plates 
the exact duration of the maximum daylight. 
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Table A130-2 Plates 



<P 

Longest Day 

la 

21° 

13 hours! 

lb 

24° 

13 hours! 

2a 

26° 

13 hours! 

2b 

27° 

13 hours! 

3a 

29° 

13;52 hours 

3b 

32° 

14; 8 hours 

4a 

34° 

14 hours! 

4b 

36° 

14 hours! 

5a 

30° 

14 hours! 

5b 

double projection of 90° 

+ 72° 

6a 

38° 

15 hours! 

6b 

double projection of 42 + 48 ° 

7a 

Plate of ecliptic coordinates with the label safihat 
niTzdn al- ankabut 

7b 

Plate of horizons with the label safiha dfdqT 

8a 

Astrological houses at latitude 27° 

8b 

Astrological houses at latitudes 29° and 32° 


Plate 8 deserves attention. On the obverse side, arcs are drawn to indicate 
astrological houses at latitude 27° with the label safihat matrah shu c a c bi-ard 27 (plate 
for finding astrological rays at latitude 27°). On the reverse side, astrological houses at 
latitude 29° are marked in one half and the same for the latitude 32° in the other half 
with labels safihat mcitarih shu c d c bi-ard 29 and safihat matdrh shu c a c bi-ard 32 
respectively (see Figure A099.3) To facilitate the use of these two halves, notches are 
made at the north and south points of this plate, while all other plates have a single notch 
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at the north point. On both sides of the plate, names of the 12 zodiac signs are engraved 
along the rim together with their subdivisions marked as 6, 12, 18, 24 and 30. 

Geographical Gazetteer 

The geographical gazetteer provides the names and coordinates of 81 localities in 
three circles, each separated from the others by a blank annulus. The enumeration 
commences with Mecca and Medina in the inner circle. Kannauj (no. 58) is given the 
attribute ‘Dar al-Mulk Hind’ (Capital City of India), obviously borrowed from Ulugh 
Beg’s gazetteer (see also A072). 

Table A130-3 Geographical Gazetteer 

Place Name L cp 

Inner Circle 


1 

Makka Mu c azzam 

77; 10 

21;40 

2 

Madinat 

Munawwara 

75;20 

25 ;0 

3 

Mahdiyya Maghrib 

52;05 

32;30 

4 

Iskandariyya 

61;54 

30;38 

5 

Misr 

68;20 

30;20 

6 

Sana c a Dar-al 

Mulk Yaman 

77; 10 

15;30 

7 

Dimashq 

70;0 

38;55 

8 

Ba c alback 

70;55 

38;58 

9 

Halab 

72;10 

35;50 

10 

Qustantiniyya 

59;50 

45;00 

11 

Arzan Rum 

77;00 

39;40 


Middle Circle 



12 

Mawsil 

77;0 

34;30 

13 

Tabriz 

86;0 

38;0 

14 

Barda c a 

88;0 

40;30 
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Place Name 

L 

<P 

15 

Bulghar 

95;0 

49;30 

16 

Kufa 

79;30 

31 ;30 

17 

Madain 

72;0 

38;25 

18 

Baghdad 

80;30 

38;25 

19 

Basra 

84;0 

30;0 

20 

Shiraz 

88;0 

29;36 

21 

Yazd 

89;0 

32;30 

22 

Hamadan 

88;0 

35;10 

23 

Karkh 

84;45 

34;0 

24 

Kazwln 

85;5 

36;55 

25 

Isfahan 

86;40 

32;25 

26 

Rayy 

86;20 

35;0 

27 

Astarabad 

89;30 

36;55 

28 

Jurjan 

95;0 

36;55 

29 

Bistam 

89;30 

36;10 

30 

Sabzawar 

91;30 

36;5 

31 

Nyshabur 

92;30 

36;21 

32 

Tus 

94;30 

37;0 

33 

Tun 

92;30 

32;30 

34 

Harat 

Outer Circle 

94;38 

34;30 

35 

Sarakhs 

94;0 

32;0 

36 

Marw 

97;0 

34;40 

37 

Balkh 

101 ;0 

36;41 
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Place Name 

L 

<P 

38 

Badakhshan 

104; 27 

37; 10 

39 

Bukhara 

97;30 

39;50 

40 

Samarqand 

99;56 

39;37 

41 

Khujand 

105; 10 

41 ;55 

42 

Kashghar 

106;30 

44;0 

43 

Hurmuz 

92;0 

25 ;0 

44 

Ahmadabad 

108;40 

23;28 

45 

Ujjayn 

104;0 

23;0 

46 

Kabul 

104;40 

34;40 

46 

Mewat 

117;50 

32;50 

48 

Bada’un 

114;59 

27;32 

49 

HansI 

112;35 

29; 15 

50 

Akbarabad 

114;0 

27; 18 

51 

Dihll 

118;0 

28;20 

52 

Ajmlr 

111 ;05 

26;0 

53 

Kawaliyar 

105;08 

26;29 

54 

Kashmir 

108;0 

35;40 

55 

Tubbat 

110;0 

40;0 

56 

Sarandlb 

104;0 

10;0 

57 

Banaras 

117;20 

26;55 

58 

Qannawj Dar al- 
Mulk Hind 

105;50 

26;50 

59 

Lahur 

109;20 

31 ;50 

60 

Qandahar 

107;40 

38;0 

61 

Multan 

104;40 

29;40 
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Place Name 

L 

<P 

62 

Sultankut 

109;0 

28; 10 

63 

Mashhad 

105;0 

28; 10 

64 

Khamabayat 

109;00 

28;0 

65 

Jadda 

76;0 

21;0 

66 

Burhanpur 

109;0 

21;20 

67 

Bljapur 

109;0 

17;20 

68 

Dawlatabd 

112;0 

20;40 

69 

Gopamau 

106;35 

27; 45 

70 

Manikpur 

118;- 

27;49 

71 

Awadh 

118;06 

27; 22 

72 

Purshawar 

104;55 

31 ;50 

73 

Mansura Sind 

104;0 

27; 40 

74 

Baran 

114;0 

28;48 

75 

Kul 

114;39 

28; 10 

76 

Ahmadnakar 

106;0 

19;0 

77 

Kulkunda 

114;35 

18; 10 

78 

Surunj 

72;40 

34;50 

79 

KalpI 

116;45 

26;45 

80 

Dhaka Bangala 

130;0 

27;0 

81 

Lakhnau 

114;10 

26;30 


Back 

On the back of the astrolabe, the rim of the upper half is engraved with altitude 
scales which are divided in 1°, 2° and 6° and labelled as 6—90; 90—6. 
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The trigonometric quadrant in the upper left carries 60 vertical and 60 horizontal 
parallels with every sixth line dotted. Semi-circles are drawn on both the radii; also 
quarter circles at 12 units and 23;30 units of the radii. The solar quadrant on the upper 
right is divided by 18 declination arcs, with each third highlighted with dots. The names 
of the corresponding zodiac signs are written along the two radii. Five curves of the 
meridian altitude of the sun in all seasons at latitudes 21°, 27°, 29°, 32° and 36° are 
plotted on this quadrant. To the last curve is added the full label khatt nisf al-nahar bi- 
c ard 36; in the case of other curves, just the latitude is mentioned. 

In the lower half are the double shadow squares, on the left for the base of 12 and 
60 and on the right for the base of 7. Inside the squares, there are five concentric semi¬ 
circles bearing the tables of the limits and faces. 

The rim of the lower half carries cotangent scales in feet and in digits. Inside these 
scales are two semi-circular rows carrying the names of the 12 zodiac signs and the 
names of the 28 corresponding lunar mansions. 

Alidade 

The alidade has ornate ends and a simple centre-piece. The right half carries a 
sexagesimal scale numbered in 6s from 6 to 60 to match with the trigonometric quadrant. 
The left half is divided into the signs of zodiac. The sighting plates have three apertures 
of different dimensions. The pin has an ornate tip. The horse is lost. In its place, the 
graduated index of a quadrant (which is no more extant) is used. 
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A131 ® ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 


Not dated, 17th century 
Diameter 124 mm 


Jaipur, Jai Singh’s Observatory 
CCA 76 



Figure A131.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This small but exquisitely fashioned astrolabe carries no signature or date; it 
contains many elements not found in Lahore astrolabes, especially on the back. The 
horizontal lines in the trigonometric quadrant are not evenly spaced. In the solar 
quadrant, there are no curves of the midday altitude of the sun; instead there is a 
universal horary quadrant. There are no shadow squares in the lower half. Even so, the 
well-crafted kursT and rete and the gazetteer arranged by climates suggest that the 
astrolabe may have emanated from the workshop of the Lahore Family. 

Components 

Body with kursT (d. 124), shackle, ring, rete, 5 plates, alidade, pin and wedge. 
Front 

The shackle is trifoliate with trowel-like bases. The kursT is rather high; it is 
reticulated intricately and very elegantly to produce tulip-like flowers with long stems. 
The finial is trifoliate. On the vertical axis there are two floral ornaments one below the 
other. 

The trefoil motif is frequently repeated; in the finial, in the perforation at the top 
of the kursT, in the two floral ornaments immediately below, and again in the rete in the 
frame surrounding the bird-like pointer of the star a Lyrae and immediately below the 
ecliptic ring. The limb is graduated in 1° and 5° and numbered in 5s from 5 to 90 
clockwise, separately in each quadrant. The numbers are so written that their tops are 
towards the centre. 

Rete 

The two rings of the Tropic of Capricorn and the ecliptic are held together by the 
equinoctial bar without counter changes. Unusually for a Lahore astrolabe, a segment 
of the equator ring is represented in the lower half. The ecliptic ring is divided into the 
12 signs of the zodiac, with their names engraved neatly in each division. The signs are 
divided in groups of 6° and are numbered from 6 to 30 clockwise. 

The star pointers are joined by a perfectly symmetric tracery consisting of straight 
and inverted arch-like frames. A small segment of the solstitial bar is shown below and 
above the central ring. The pointer of the star Nasr Waqi (falling eagle) is depicted as a 
bird with outstretched wings perched on the upper segment of the solstitial bar. The bird 
is framed by a trifoliate form. There are 21 leaf-shaped star pointers. A handle to rotate 
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the rete is placed on the tracery on the meridian between the ecliptic ring and the 
peripheral ring. It too has a trifoliate form when seen from the side. 



Figure A131.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Table A131-1 Stars on the Rete 



Star Name 

Identification 

1 

Al-Hut 

(3 Andromedae 

2 

Fam al-Qaytus 

Y Ceti 

3 

Ghul 

(3 Persei 

4 

Al-Dabarcin 

a Tauri 

5 

c Ayyuq 

a Aurigae 

6 

Al-Rijl 

(3 Orionis 
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Star Name 

Identification 

7 

Yad 

y Orionis 

8 

Nathra 

8 Cancri 

9 

al-Shdml 

a Canis Minoris 

10 

— 


11 

Fard 

a Hydrae 

12 

Qalb al-Ascid 

a Leonis 

13 

Sdq ?? 


14 

Al-A c zal 

a Virginis 

15 

Al-Ramih 

a Bootis 

16 

Al-Fakkah 

a Coronae Borealis 

17 

Qalb al-Aqrab 

a Scorpii 

18 

Al-Hawwa 

a Ophiuchi 

19 

Al-Wdqi c 

a Lyrae 

20 

Td’ir 

a Aquilae 

21 

Al-Dajdjah 

a Cygni 

22 

Dhanab al-Jadi 

5 Capricorni 

23 

Mankib 

a Aquarii 

24 

Dhanab al-Qaytus 

i Ceti 


Plates 

There are five plates; they all carry a hole a little above the north point so that they 
are held in position by a pin at the corresponding place in the mater. 
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Table A131-2 Plates 




Longest Day 

la 

18° 

13;6 hours 

lb 

21° 

13; 18 hours 

2a 

24° 

13;31 hours 

2b 

36° 

14;32 hours 

3a 

27° 


3b 

42° ? 


4a 

28° 


4b 

32° 


5a 

40° 


5b 

Plate of horizons 


On the plates serving latitudes, altitude circles are drawn for every 6° and azimuth 
arcs for each 10°. On some plates, the hours of maxim duration of the daylight are not 
mentioned. In the lower half there are plain lines for seasonal hours and dotted lines for 
equal hours drawn from the western horizon; on some plates the dotted lines for equal 
hours are drawn from both the horizons. On all plates there are labels maghrib near the 
west point and mashriq near the east point. 

On the plate of horizons on 5b, half horizons are drawn in four sets, together with 
declination scales along the radii on either side of the equator circle. The scales are 
divided in 2 units and numbered in 6s from 6 to 24; the accompanying labels reads al- 
mayl al-kullT (maximum declination). 

Geographical Gazetteer 

The geographical gazetteer is arranged by climates in four annuli. In the first 
annulus are engraved the names of the climates, followed by place names, longitudes 
and latitudes, however, without the argument in the first cell. For each climate, five 
localities are chosen so that the gazetteer covers 35 localities. The four annuli occupy 
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just about the two-thirds of the space on the inner surface of the mater and the rest of 


the space in the middle is empty. 



Figure A131.3 - Geographical gazetteer (photo by S. R. Sarma) 


Table A131-3 Geographical Gazetteer 


Place Name L cp 


Outer Circle 

[I] al-iqlim awwcil min khatt al-istiwa’ ila c ard 20;27 (the first climate 
from the line of equator to latitude 20;27°) 
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Place Name 

L 

<P 

1 

Arm al-Arsamah 
(?) 

90;0 

0;0 

2 

c Adan 

59;45 

14;0 545 

3 

Sarandlb 

130;0 

10;0 

4 

Madina 

18;0 

14;0 

5 

San c nah (?) 

76;0 

15;30 

i 

[II] al-tham min 20;27 ild c ard 27;30 (the second [climate] from 20;27° to 
latitude 27; 30°) 

6 

Makka 

77;0 

21;40 

7 

Madlnat Rasul 

75;0 

25 ;0 

8 

Jawnpur 

119;6 

26; 16 

9 

Banaras 

119;20 

26; 15 546 

10 

Awadh 

118;30 

26;22 

! 

[Ill] al-thdlith min 27;30 ild 
latitude 33;37°) 

c ard 33;37 (the third [climate] from 27;30° to 

11 

Dihll 

113;35 

28;39 

12 

Lahur 

109;20 

31;50 

13 

Kashmir 

108;55 

35;0 

14 

Akra 

115;0 

24;43 

15 

Qannawj 

115;50 

26;35 

1 

[IV] al-rdbi c min 33;37 ild c ard 38;54 (the fourth [climate] from 33;37° to 
latitude 38;54°) 

16 

Harat 

96;20 

34;30 


545 


546 


By mistake, the engraver interchanged the longitude and latitude here. 
Erroneously 16; 15 instead of 26; 15. 
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Place Name 

L 

T 

17 

Qazwln 

85;0 

34;55 

18 

Balkh 

—;0! 

36;41 

19 

Tabriz 

83;35 

38;0 

20 

Badakhshan 

107; 24 

36; 10 

[V] al-khc 
latitude 42 

unis min 33;54 ilci 
i;22°) 

c ard 43;22 (the fifth [climate] from 33;54° to 

21 

Samarqand 

99;30 

39;34 

22 

Bukhara 

94;30 

39;50 

23 

Khwarizm 

94;0 

42;47 

24 

Farghan[a] 

92;0 

42;0 

25 

Adharbayjan 

89;0 

0;3 ! 

[VI] al-sa 
latitude 41 

dis min 43;22 ild c 
7 ;12°) 

ard 47; 12 (the sixth [climate] from 43;22° to 

26 

Qustantiniyya 

89;50 

45;0 

27 

Awrkand 

82;50 

44; 51 

28 

Al-Baligh 

82;30 

44;0 

29 

Blsh Baligh 

81;30 

45;50 

30 

Qaraqurum 

115;0 

46;30 

[VII] al-sc 
47;12° to 

ibi r min 47; 12 ila akhir al-imarat (the seventh [climate] from 
the last architecture) 

31 

Balasaghun 

81;30 

47; 40 

32 

Bulghar 

87;0 

49;30 

33 

Larsu 

89;0 

54;0 

34 

Alqura 

80;0 

48; 20 

35 

Fawra 

78;0 

60;30 
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Figure A131.4 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

Altitude scales are engraved on the upper half of the rim; these are divided in 1 ° 
and 5° and numbered 5—90; 90—5. The trigonometric quadrant on the upper left is 
engraved with some 36 (!) horizontal parallels at gradually decreasing intervals. 

The solar quadrant on the upper right is divided by five declination arcs into 6 
zones, one for each pair of zodiac signs. The signs are marked with their serial numbers 
along the two radii. On this is drawn a universal horary quadrant with six lines of 
unequal hours, which are numbered serially as they proceed from the horizontal radius 
to the vertical radius. Near the vertical radius is a label sa c at mu c awwaj (unequal hours 
?)• 

In the lower half there are no shadow squares, but there are co-tangents scales and 
their subdivisions on the rim. In the scale on the left, the unequal divisions are numbered 
clockwise from the meridian onwards as 0, 10, 15, 20, 25, followed by the label zill 
aqddm. On the right the divisions are numbered anti-clockwise as 0, 10, 15, 20, 25, 30, 
35, 40, 45, followed by the label zill asdbf. 

These scales are followed by 6 semi-circular rows. Counting from the outside, 
rows 1-3 contain the table of limits, with the names of the signs in row 1, the names of 
the planets, except the sun and the moon, (expressed by the last consonants of their 
names) in row 2 and their individual strengths (indicated by Abjad numerals) in row 3. 


Table A131-4 Table of the Limits 


Aries 

Jupiter 

6 

Venus 

6 

Mercury 

8 

Mars 

5 

Saturn 

5 

Taurus 

Venus 

8 

Mercury 

6 

Jupiter 

8 

Saturn 

5 

Mars 

3 

Gemini 

Mercury 

6 

Jupiter 

6 

Venus 

5 

Mars 

7 

Saturn 

6 

Cancer 

Mars 

7 

Venus 

6 

Mercury 

6 

Jupiter 

7 

Saturn 

4 

Leo 

Jupiter 

6 

Venus 

5 

Saturn 

6 

Mercury 

7 

Mars 

6 

Virgo 

Mercury 

7 

Venus 

10 

Jupiter 

7 

Mars 

4 

Saturn 

2 

Libra 

Saturn 

6 

Mercury 

8 

Jupiter 

7 

Venus 

7 

Mars 

2 

Scorpio 

Mars 

7 

Venus 

4 

Mercury 

8 

Jupiter 

5 

Saturn 

6 

Sagittarius 

Jupiter 

12 

Venus 

5 

Mercury 

4 

Saturn 

5 

Mars 

4 

Capricorn 

Mercury 

7 

Jupiter 

7 

Venus 

8 

Saturn 

4 

Mars 

4 

Aquarius 

Mercury 

7 

Venus 

6 

Jupiter 

7 

Mars 

5 

Saturn 

5 

Pisces 

Venus 

12 

Jupiter 

4 

Mercury 

3 

Mars 

9 

Saturn 

2 
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Rows 5-6 contain the tables of faces with the names of the planets in row 5 and 
the numerical values of the faces in 6. Row 4 is only partially filled, with three names 
each for the four signs Leo, Virgo, Libra and Scorpio, as shown the last three columns 
in the table below; the significance of these additions eludes us. 

Table A131-5 Table of the Decans and their Regents 


Signs 

10° 

20° 

30° 


10° 

20° 

30° 

Aries 

Mars 

Sun 

Venus 





Taurus 

Mercury 

Moon 

Saturn 





Gemini 

Jupiter 

Mars 

Sun 





Cancer 

Venus 

Mercury 

Moon 





Leo 

Saturn 

Jupiter 

Mars 


Sun 

Jupiter 

Saturn 

Virgo 

Sun 

Venus 

Mercury 


Venus 

Moon 

Mars 

Libra 

Moon 

Saturn 

Jupiter 


Saturn 

Mercury 

Jupiter 

Scorpio 

Mars 

Sun 

Venus 


Venus 

Mars 

Moon 

Sagittarius 

Mercury 

Moon 

Saturn 





Capricorn 

Jupiter 

Mars 

Sun 





Aquarius 

Venus 

Mercury 

Moon 





Pisces 

Saturn 

Jupiter 

Mars 






Under these rows are written the names of these tables: hudud misriydn wci wujuh 
kawdkib (the limits of the signs according to the Egyptians and the faces of the planets). 

Finally, in the space between these semi-circular scales and the horizontal 
diameter, a rectangular table is engraved on the right with 4 columns and 6 rows. I am 
unable to explain this table. 

Alidade 

The alidade is a straight bar alidade with ornate ends and a plain centre-piece. The 
right arms bears, in the upper register, a sexagesimal scale to match the trigonometric 
quadrant on the back; the lower register is marked with seasonal hours for the occasion 
when the alidade is used as a sundial. The left arm of the alidade is marked with 
declination arcs and the serial numbers of the zodiac signs as in the solar quadrant on 
the back. 
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Figure A131.5 - The kursi and the plaque (photo by S. R. Sarma) 

Provenance 

This astrolabe, along with other Lahore astrolabes, was acquired by Sawai Jai 
Singh of Jaipur in the first quarter of the eighteenth century and formed part of his 
personal collection, where a small copper plaque was added to it in Devanagari script 
and Rajasthani dialect. The plaque reads: 

ya[n]traraja patra 5 pa[m]c ko chai bhapatra sivay 
‘Astrolabe plates 5 five [.] six along with the rete [.]’ 

Bibliography 

Kaye 1918, p. 16, figs. 10 (front), 11 (back) and 14 (gazetteer). 

Gunther 1932, no. 76, pp. 206, 208; figs. 107, 108. 
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A132® ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 

Not dated, 17th century 
Diameter 130 mm 

London, Science Museum (#1953-264) 



Figure A 132.1 - Front of the astrolabe (photo courtesy Anthony J. Turner) 


of 
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This astrolabe is slightly larger than the previous specimen and has a different type 
of kursT; otherwise the rete is exactly similar and the configuration on the back is almost 
the same. As in the previous astrolabe, here also the plates are held in position by a pin 
projecting out of the mater a little above the north point. Therefore, these two astrolabes 
must have been produced by the same maker. 

Components 

Body with kursT (d. 130, h. 163, t. 6.5), ring and shackle, rete (d. 114), 4 plates, 
alidade, pin and horse. 

Front 

The ring is larger than the shackle, the shackle is trifoliate. The kursT is solid, with 
complex profiles and two large ornamental holes on each side; the finial does not appear 
to be trifoliate. The limb is divided in 1° and 5° and numbered in 5s clockwise from 5 
to 90, separately in each quadrant. 

Rete 

The rete is exactly the same as in the previous astrolabe with the same star pointers. 
Plates 

There are four plates, serving latitudes 18° and 37°; 22° and multiple horizons; 
24° and 27°; 30° and 36°. The duration of the maximum daylight is not mentioned on 
the plates. Altitude circles are drawn for every 6° and azimuth arcs for every 10°. There 
are lines for seasonal hours and equal hours. 

Geographical Gazetteer 

As in A0131, here also the inner surface of the mater is filled only in the outer 
periphery, by the names and coordinates of 42 localities, and a large space in the middle 
is left empty. 
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Figure A132.2 - Back of the astrolabe (photo courtesy Anthony J. Turner) 


Back 

On the back, the upper half of the rim carries two altitude scales which are divided 
in 1 ° and 5° and numbered as 5—90; 90—5. In the previous astrolabe, in the upper left 
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quadrant, some 36 horizontal parallels are drawn with gradually decreasing intervals. 
These are drawn in both the upper quadrants in this astrolabe. 

The lower half is almost the same as in A131. There are the cotangent scales, the 
table of limits in rows 1-3 and the table of faces in rows 5-6 as in A131. In row, however, 
the individual values of each face is given as 10 in each cell, instead of the cumulative 
values 10, 20, 30 as is the general practice. The label is slightly different: wujuh wa 
hudud misriydn (the faces and the limits of the signs according to the Egyptians). There 
is also the unidentifiable table on the right-hand side. The main difference is row 4 which 
is filled with strange symbols as shown in Figure A132.3 below. 



Figure A132.3 - Unusual symbols in the third row from below (detail of Figure A132.2 

Alidade 


The two ends and the centre-piece of the alidade are plain. The upper edge on both 
sides is graduated. 
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A133 ASTROLABE ATTRIBUTABLE TO THE LAHORE WORKSHOP 547 

Not dated, 17th century 
Diameter 95 mm 

PLU; ex-collection of Henri Michel 



Figure A133.1 - Front view of the astrolabe 
(photo courtesy of the Museum of the ffistory of Science, Oxford) 


547 


Entry based on the photos in the archives of the Museum of the History of Science, Oxford. 
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This small astrolabe, dominated by the huge donkey’s head adorning the wedge, 
should be well known to the readers of Henri Michel’s Trade de TAstrolabe (plate 
XXIII). It was in his personal collection; its present location is not known. The kursi is 
reticulated and carries a trifoliate finial as in the Lahore astrolabes. The configuration 
on the back with three curves of the meridian altitude of the sun at latitudes 27°, 29° 
and 32° in the solar quadrant and the astrological table inside the shadow squares are 
reminiscent of the small astrolabes by Diya’ al-Dln Muhammad. But unlike the Lahore 
astrolabes, the equator is represented on the rete in two segments. Since the solar 
meridian altitude curve at latitude 29° began to be added on the Lahore astrolabes after 
Shah Jahan shifted the Mughal capital from Agra to Delhi 1648, this astrolabe may have 
been manufactured after his date. No details are available save the photos of the front 
and back. 

Components 

Body with kursi (d. 95), ring and shackle, rete, plates (?), alidade, pin and wedge. 
Front 

The shackle is trifoliate and the reticulated kursi bears a trifoliate finial. The limb 
is divided in 2° and 6° and numbered clockwise in 6s from 6 to 90, separately in each 
quadrant. 

Rete 

In the rete, the two rings of the Tropic of Capricorn and the ecliptic are held 
together by the equinoctial bar which has counter changes at its two intersections with 
the ecliptic ring. The ecliptic ring is divided in 12 signs of the zodiac; in each division 
the name of the sign is engraved. Each sign is divided in 6° and numbered from 6 to 30. 
Two large segments of the equatorial ring are represented, one inside the ecliptic ring 
and the other below it. Traces of the circles of equator and of the Tropic of Cancer are 
visible on the surface. About 28 named star pointers can be seen in the available photo. 
These are joined by an irregular tracery. 
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Plates 

It is not known how many plates are in this astrolabe. In Fig. A133, the plate 
beneath the rete carries a double projection with altitude circles for every 6° and lines 
for seasonal hours, but no azimuth arcs. 

Geographical Gazetteer 

No information is available. 

Back 

The rim of the upper half carries two altitude scales which are divided in 2° and 
6° and numbered in 6s as 6—90; 90—6. In the upper left quadrant are traced 30 
horizontal lines. The upper right quadrant is divided by 5 declination arcs into 6 zones, 
each of which represents a pair of zodiac signs. Three sigmoid curves are drawn here to 
indicate the sun’s midday altitude throughout the year at latitudes 27° (Agra), 
29° (Delhi) and 32° (Lahore). The last curve is accompanied by the label khcitt nisfal- 
nahdr bi-ard 32 (the line of midday at latitude 32°); the others have shorter labels: bi- 
c ard 27 and bi- c ard 29. 

Two shadow squares are engraved in the lower half; on the left for a base of 12 
and on the right for a base of 7. The vertical and horizontal scales on both sides are 
divided and numbered accordingly. They are accompanied by the following labels: 

Vertical scale on the left: zill sullam asdbi c ma c kus 

(scale of reverse shadows in digits) 

Horizontal scale on the left: zill sullam asdbb mustawi 

(scale of direct shadows in digits) 

Horizontal scale on the right: zill sullam aqdam mustawi 

(scale of direct shadows in feet) 

Vertical scale on the right: zill sullam aqdam ma'kus 

(scale of reverse shadows in feet). 

The lower half of the rim is engraved with two cotangent scales; the scale on the 
left is in feet; it is accompanied by the label zill asdbi c (shadows in digits) and that on 
the right by the label zill aqdam (shadows in feet). 

Inside the shadow squares there are two semi-circular rows; while the outer one 
carries the serial numbers of the signs, the inner one carries the names of the 28 lunar 


mansions. 
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Figure A133.2 - Back view of the astrolabe 
(photo courtesy of the Museum of the History of Science, Oxford) 


Alidade 


The alidade has ornate ends and an ornate centre-piece, but is not graduated. 
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A134 ASTROLABE BY MUHAMMAD SHARlF IBN MUHAMMAD 548 

Not dated, 17th century 
Diameter 102 mm 

Chicago, Adler Planetarium (# DPW 52) 



Figure A 134.1 - Front of the astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

On the inner surface of the mater, in the middle of the geographical gazetteer is 
engraved min scufat muhammad sharTf ibn muhammad around the central hole. Pingree 


548 


Entry based on Pingree 2009, no. 34, pp. 160-165. 
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renders it as ‘from the manufacture of Muhammad Sharif ibn Muhammad’ and remarks: 
‘As noted by W. Hartner, this maker is probably identical with Muhammad Muhsin ibn 
Muhammad C A1I al-Sharlf al-Kirmanl.’ Probably because of this assumed identity, 
Pingree dates this astrolabe ca. 1780. However, Hartner is not listed in the bibliography 
of Pingree 2009. It is not clear where Hartner made the above mentioned identification. 
The only place where he could have made such an identification is Hartner 1968, but in 
this work neither Muhammad Sharif ibn Muhammad is mentioned, nor Muhammad 
Muhsin ibn Muhammad C A1I al-Sharlf al-Kirmanl. 549 

Leaving aside the above-mentioned inscription in the middle of the geographical 
gazetteer (it can be a later addition), the astrolabe appears to be a seventeenth-century 
product of the Lahore workshop, especially the kursT and the mater. But the star pointers 
on the rete are not correctly labelled and some plates are not completely engraved. 

The Abjad numbers on the limb in the front and those on the rim in the back are 
large and bold; so also the labels of on the back and on the plate of horizons. 

The astrolabe appears to be gilded; the gilding is coming off at the edges of the 
engravings. 

Components 

Body with kursT (d. 102, h. 137, t. 11), ring and shackle, rete, 6 plates, alidade, pin 
and horse. 

Front 

The ring and shackle are rather plain. The kursT is reticulated with a central motif 
of a small flower with three petals below which is an inverted flower with five petals, a 
motif which occurs frequently in the Lahore astrolabes. 5 ' 11 ’ The profiles are made up of 
ogees at the base followed by a series of lobes. Decorative lines are engraved on both 
surfaces. 


549 CCA 3521 lists an astrolabe by MUHSIN B M 6AL AL-SHARIF AL-KIRM in PBC (Paris, Alain 
Brieux Collection); but gives no other particulars. Since the late Alain Brieux’s collection is all 
dispersed, it is not possible to trace this particular item. 

See, e.g. A127. 


550 



A134 - Astrolabe by Muhammad Sharif ibn Muhammad 


The limb carries two bands; the inner band is graduated in 1 ° and the much wider 
outer band in 6° and numbered clockwise from 5 to 90, separately in each quadrant. 



Figure A 134.2 - Rete of the astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Rete 

The rete and the plates display the same kind of workmanship with the rim 
fashioned in the same manner. On the rete, and also on all the plates, immediately inside 
the edge, a single circle is drawn and a little away from the edge two concentric circles 
are drawn to represent the Tropic of Capricorn. The ring of Capricorn and the wider 
ring of ecliptic are held together by the equinoctial bar which is without counter change 
and by the almost symmetric tracery that joins the star pointers. There a handle at the 
north point and an ornate Capricorn index at the south point. 
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Superficially the rete appears to be well-made, especially the ecliptic with its 
sloping edge. It is divided into the 12 signs of the zodiac and their names are carefully 
engraved. Each sign is divided in 6°, and these divisions are numbered from 6 to 30 on 
the sloping edge; it is rather unusual to engrave the numbers on the edge and there are 
errors in certain places. 

More problematic are the names engraved on the star pointers. Many star pointers 
are uninscribed and some star names are engraved at wrong places; e.g. the pointer of 
Qalb al-Aqrab (a Scorpionis) is given the label SimcikA c zal (a Virginis); the pointer of 
Dhanab al-Qaytus Janubi (|3 Ceti) is given the name Sak Saqib al-Ma’ J[anubi] (5 
Aquarii); the name c Ayyuq (a Aurigae ) is engraved at two different places. Of the star 
name Kaff al-KadTb (|3 Cassiopeiae), Kciffis at one place and KhcidTb at another place. 
Likewise, in Mankib al-Faras (|3 Pegasi) the two words are placed at different locations. 

Either the rete is a fake or the artisan engraved the star names with extreme 
carelessness. It is too good to be a fake; on the other hand, it is impossible to believe 
that an assistant in the Lahore workshop can be so careless. In either case, the rete does 
not serve its purpose. 

Plates 

There are six plates, all with a notch at the north point; the plug at the 
corresponding place inside the raised rim is lost; there remains just a hole. 

Table A134-1 Plates 



<P 

Longest Day 

la 

72°+18° 

double projection 

lb 

27° 

13;43 hours 



34;7 kurri ( =ghatl ) 

2a 

Plate of ecliptic coordinates 


2b 

23;30° 551 

13;24 hours 

3a 

32° 

14; 8 hours 


551 


Pingree 2009 attributes this plate to 33°. 
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<P 

Longest Day 

3b 

18° 

13;9 hours 

4a 

36° 

14;32 hours 

4b 

O 

O 

14;54 hours 

5a 

30° 

southern projection 

5b 

21° 

13; 19 hours 

6a 

25° 

13;25 hours 

6b 

Plate of horizons 



On all latitude plates altitude circles are drawn for 6°. Azimuth arcs are traced for 
every 10°; 552 sometimes below the horizon (la, 2b, 3a, 4b, 6a), sometimes above the 
horizon (3b, 5b) and once above and below the horizon (4a). 

In the lower half, there are plain lines for seasonal hours on all plates; dotted lines 
for equal hours are drawn from the western horizon on some plates (3a, 4b) and from 
both the western and eastern horizons on some other plates (lb, 2b, 3b, 5b). On 6a, there 
are no lines for equal hours. 

Plate 2a was intended to be prepared as the plate of ecliptic coordinates, but is not 
completed. 553 Horizontal and vertical diameters are drawn as dotted lines and the circles 
of equator and tropic of cancer are traced as plain lines. Altitude circles are drawn for 
every 6°. Longitude circles radiating from the zenith are drawn for every 6° and those 
for 30° are dotted. But the ecliptic circle is not drawn and no signs are marked. The 
longitude circles are not numbered; but the altitude circles are numbered incorrectly. 

Plate 5a carries altitude circles in southern projection for latitude 30°. They are 
drawn for every 6° drawn below the horizon up to the north point and numbered 6 to 
90. At line 30° which is a straight line, there is a label c ard janubT 30 c ard janubl 30 


Pingree 2009 states that no azimuth arcs are drawn on lb, 2b, 3a, 4b and 6a, but they all have 
azimuth arcs for every 10°! 

Pingree 2009 attributes this plate to 36° and adds that altitude circles and azimuths are drawn in 
both hemispheres, which is not the case. 
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(southern latitude 30°, southern latitude 30°). 554 Azimuth arcs are drawn above the 
horizon and numbered from the meridian below the centre from 10 to 90 and then in the 
reverse direction from 10 to 90 up to the meridian above zenith. 



Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


554 


Cf. Figure A013.6, A057, D025.5 for similar southern altitude circles. 
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Figure A 134.4 - Geographical Gazetteer 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Geographical Gazetteer 

The geographical gazetteer of provides the names, longitudes and latitudes of 69 
localities in 3 circles. It commences with Misr in the inner circle and proceeds from 
right to left in each circle. 555 Interestingly more than half the localities are from the 
Indian subcontinent. 


555 


Pingree 2009, p. 163, reads it from the outer circle and from left to right in each circle. 
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Table A134-2 Geographical Gazetteer 



Place Names 
(al-buldari) 

L 

(al-tul) 

<P 

{al-ai 


Inner Circle 



1 

Misr 

63; 20 

30;20 

2 

Madlnat Tayyiba 

75;20 

25 ;0 

3 

Makka Masharraf 

77;10 

21;40 

4 

Bayt al-Maqdis 

66;30 

31;50 

5 

Dimashq 

70;0 

33; 15 

6 

Halab 

72;10 

35;50 

7 

Maragha 

82;0 

37;20 

8 

Tabriz 

82;0 

38;0 

9 

Kufa 

79;10 

31;30 

10 

Baghdad 

82;0 

33;25 

11 

Basra 

84;0 

30; 11 

12 

Flruzabad 

84;30 

28; 10 

13 

Shiraz 

83;0 

29;36 

14 

Yazd 

89;0 

32;0 

15 

Qaz[w]In 

85;0 

36;0 


Middle Circle 



16 

Isfahan 

87;40 

22;26 

17 

Kashan 

86;0 

36;0 

18 

Bastam 

89;30 

36; 10 

19 

Sabzawar 

91;30 

36;0 

20 

Mashhad 

92;30 

32;0 

21 

Harat 

94; 20 

34;30 
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Place Names 
( al-buldan ) 

L 

(al-tiil) 

<P 

(al-ard) 

22 

Balkh 

91;0 

36;41 

23 

Badakhshan 

94; 24 

34; 10 

24 

Bukhara 

94;30 

39;50 

25 

Samarqand 

99;36 

39;32 

26 

Khujand 

100;35 

41 ;55 

27 

Kashghar 

106;30 

44;0 

28 

Khutan 

107;0 

42;0 

29 

Hurmuz 

92;0 

25;0 

30 

Kirman 

91;30 

30;5 

31 

Ghazna 

104; 20 

33;35 

32 

Kabul 

104;40 

34;50 

33 

Daybul 

102;30 

25; 10 

34 

Qandahar 

107;40 

33;0 

35 

Tubbat 

110;0 

40;0 

36 

Kashmir 

108;0 

35;0 

37 

Multan 

107;35 

29; 40 

38 

Lahur 

109;20 

31;50 


Outer Circle 



39 

Hadrat Dihll 

113;35 

28; 19 

40 

Akra 

115;0 

27;43 

41 

Qannawj 

115;50 

26;35 

42 

Banaras 

117; 20 

26;52 

43 

Kawaliyar 

114;0 

26;29 

44 

Ajmlr 

111 ;5 

26;0 
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Place Names 
( al-buldan ) 

L 

(al-tiil) 

(al-ard) 

45 

Awadh 

113;6 

27;22 

46 

Kupamau 

116;43 

26;45 

47 

Lahknawtl 

114;33 

26;30 

48 

Karah wa 
Manikpur 

113; 10 

29;49 

49 

HansI 

112;25 

29;45 

50 

Banlbatah 

113;20 

28;52 

51 

Sunam 

112;25 

30;30 

52 

Bada’un 

114; 19 

27;32 

53 

Sultankut 

115;0 

23;30 

54 

Sanbhal 

115;0 

28;28 

55 

Tanlsar 

112;23 

30; 10 

56 

Kul Jalall 

114; 19 

28; 10 

57 

Siyalkut 

109;0 

38;0 

58 

Nawshahr 

105; 14 

28; 10 

59 

Purushawar 

105; 14 

31 ;0 

60 

Jamkut 

177;0 

5;0 

61 

Jidda 

76;0 

21 ;0 

62 

Saruj 

72;40 

34;50 

63 

Ujjayn 

110;50 

23;30 

64 

Jawnbur 

119;6 

26;36 

65 

Burhanbur 

108;0 

20;30 

66 

Bljapur 

105;30 

16;20 

67 

Kulkunda 

114; 19 

18; 10 
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Place Names 

L 

<P 


(i al-buldan ) 

(al-tiil) 

(al-ard) 

68 

Kanbayat 

109; 10 

22; 20 

69 

Sarandlp 

130;0 

10;0 


Back 

Like the limb in the front, the rim on the back is also divided in a narrow inner 
band and the much wider outer band. The upper half of the rim is divided in 1 ° in the 
inner band and in 6° in the outer band; the outer band is numbered as 5—90; 90—5. 



Figure A 134.5 - Back of the astrolabe 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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The trigonometric quadrant in the upper left carries 30 horizontal lines with each 
third highlighted with dots. On the solar quadrant in the upper right, declination arcs are 
drawn for each 10° of solar longitude. The names of the corresponding signs and their 
divisions of 10° are inscribed along the two radii. Two sigmoid graphs of the sun’s 
meridian altitude at latitudes 27° and 32° are plotted along with the labels khatt nisfal- 
nahdr bi-ard 27 and khatt nisf al-nahar bi-ard 32. 

Shadow squares are drawn in the lower half, on the left for a base of 12 and on the 
right for a base of 7; the vertical and horizontal scales are divided accordingly and are 
accompanied by the usual labels. Inside the shadow squares is a semi-circular table of 
the planetary regents (denoted by the final letters of their names) of the triplicities, 
arranged in four groups according to the elements: nan (fiery), tardbi (earthy), hawd’T 
(airy) and mdhT (watery). 

The shadow squares are enclosed by two semi-circular rows filled with the names 
of the zodiac signs and with those of the lunar mansions respectively. The lower half of 
the rim carries cotangent scales and their subdivisions. The scales are numbered in 6s 
from 6 to 42, followed by labels, on the left al-asabi c and on the right al-aqdam. 

Alidade 

The alidade is endowed with ornate terminals and an ornate centre-piece. The right 
hand side is engraved with a sexagesimal scale, numbered in 6s from 6 to 60, starting 
from the centre and going up to the tip. The lower register on the same side is marked 
with numbers of seasonal hours to be used when the alidade is employed as a sundial. 

The left hand side of the alidade is engraved with declination arcs and with the 
serial numbers of the corresponding zodiac signs. 

The broad-headed pin has a finely shaped spherical end which projects out on the 
front of the astrolabe. The wedge is shaped like a horse’s head with mouth, eye and an 
upright ear. 

Inscription 

In the middle of the geographical gazetteer, around the centre is engraved 
min sana c at muhammad sharlf ibn muhammad 
‘of the work of Muhammad Sharif ibn Muhammad.’ 
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It is an unusual place to inscribe the astrolabe maker’s signature. Either it was 
added later or this Muhammad Sharif was somehow connected with the workshop of 
the Lahore family. 

Provenance 

Mercator, Paris, 1921; Richard Wheatland, Sr., 1921; David P. Wheatland, 
Topsfield, MA, 1943; AP gift, 1988. 

Bibliography 

Pingree 2009, no. 34, pp. 160-165. 
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B. INDO-PERSIAN ASTROLABES PRODUCED BY OTHERS 

INTRODUCTION 

Compared to the output of the various members of the Lahore family, the 
astrolabes produced by instrument makers outside this family are not many. As against 
the 130 and odd surviving astrolabes of the Lahore family, those produced by others in 
the sixteenth and seventeenth centuries do not even come up to a score. Likewise, the 
names of the instrument makers who are not member of this family can be counted on 
one’s fingers. 

In the seventeenth century, Pandit who produced the bilingual astrolabe B002 and 
possibly his teacher were active at the court of Jahangir at Agra; e Abd al-Qadir Muhibb 
and his son Ibn Muhibb Haqlqa, and Muhammad Salih of Thatta were engaged in 
instrument production in Panjab. While e Abd al-Qadir Muhibb does not show any 
familiarity with the Lahore astrolabes, his son Haqlqa and Salih emulate in their 
astrolabes certain features of the Lahore astrolabes. Two outstanding astrolabes of the 
seventeenth century are the bilingual astrolabe of 1616 by Pandit (B002) and the 
Lrankfurt astrolabe by c Abd al-Qadir Muhibb of about the same period (B006). 

Of the eighteenth century, just one astrolabe bearing a date at the beginning of the 
century (B017) and another produced towards the end of century (B018) are extant. A 
third astrolabe (BO 19) may also have been made by the same person who produced 
B018. It is inexplicable why there was such a shortfall in the production of astrolabes in 
this century. Lack of patronage could not have been the reason; even in the nineteenth 
century, several princely states patronised instrument makers. Moreover, the theory and 
practice of the astrolabe continued to be taught in madrasas in the Indian subcontinent. 
Even if the teachers and pupils used simple astrolabes, some of these should have 
survived. 

However, towards the middle of the nineteenth century, there was an upsurge in 
the production of astrolabes. This happened not through any external causes, but due to 
a remarkable man, Lalah Bulhomal Lahorl, who was at home both in the Islamic and 
the Sanskrit traditions of astronomical instrumentation and was also exposed to the new 
developments taking place in Europe. He was attached to the court of Kapurthala. 
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Bulhomal, a Hindu of Khatri caste, together with his associates — two Muslims 
named Plr Bakhsh Lahorl and Ghulam Qadir Kapurthall, and a Hindu Brahmin JoshI 
Dharm Chand— made Lahore once again a vibrant centre of production of astronomical 
instruments. I have counted 45 instruments of diverse types, with legends either in 
Arabic/Persian, or in Sanskrit, or in English, produced by Bulhomal and his associates 
in and around Lahore towards the middle of the nineteenth century. 556 

Aside from this group around Bulhomal of Lahore, two other names are known. 
Muhammad Ladl Allah was associated with the court of the Nizam of Hyderabad. A 
celestial globe made by him in 1808 is extant. 557 His grandfather Muhammad Musa, a 
resident of Aurangabad, sported the sobriquet asturlabl He must have produced 
astrolabes in the eighteenth century, but none came to light. The second is Ghulam 
Hussayn Jawnpurl who was the court astronomer of the Raja of Tikari in Bihar. He 
composed a large encyclopaedia of astronomy and mathematics entitled Jamb Bahadur 
Khanl in Persian in 1833; a lithograph edition was published from Calcutta in 1835. 558 
In the second chapter of the fifth book of this work, he describes the construction and 
use of 12 different astronomical instruments together with their illustrations. These are 
the celestial globe, astrolabe, sine quadrant, dhat al-halqatayn (double ring), labna 
(meridian wall or mural quadrant), suds-i fakhri (Lakhrl sextant), dhat al-halaq 
(armillary sphere), dhatal-shu c batayn (triquetrum), dhat al-thuqbatayn (dioptre), halqd- 
i ftidalT (horizontal ring), shdmlah ufaqT and suds-i irfikas. Ten of these are traditional 
Islamic instruments and the last two are of European origin. Shdmlah ufaqT consists of 
a mounting system for the telescope which can be rotated in horizontal as well as in 
vertical planes. Suds-i Irfikas is Hardley’s Reflecting Sextant. 559 

What is of immediate interest for us is that a celestial globe made by him in 1816 
is extant and will be described below (G006). 560 It is possible that he may have also 


556 Sarma 2015b; see also the short introduction to his work in the following pages. 

557 Sarma 1996a, pp. 27-28. 

558 Jawnpurl 1835. 

559 Ansari & Sarma 1999-2000. 

Ansari & Sarma 1999-2000, pp. 84-87, Figs. 1-4. 


560 
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produced astrolabes and other instruments, but these have not come to light so far. His 
illustration of the astrolabe is reproduced below. 

I ) 0 '^ 



Figure BI - Illustrations of the astrolabe (front and back) and sine quadrant 
(from the Jami c -i Bahadur KhdnT, p. 516) 
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BOO 1 COPY OF AN ASTROLABE OF MIRZA BAYSUNGHUR 561 

1587, Lahore 
Diameter 151 mm 

Moscow, The State Museum of Oriental Art 



Figure B001.1 - Front of the astrolabe (© The State Museum of Oriental Art, Moscow) 


561 


Entry based on Maslikov & Sarma 2016. 
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The inscription on the front of the kursi states that the astrolabe was copied (naql 
shud ) from an astrolabe belonging to Hadrat Mirza Baysunghur in the year 996 AH (AD 
1587-88) in the city of Lahore. There are at least three historical figures named 
Baysunghur in the fifteenth century. One is Giat al-DTn Baysunghur (1397-1433) who 
was a brother of the more famous Ulugh Beg. The second was the son of the first 
Baysunghur and ruled Khurasan from 1449 to 1457. The third one also belonged to the 
same Timurid family and ruled Samarqand from 1490 to 1493. It is not certain to which 
of these three belonged the original astrolabe, which was copied at Lahore in 1587. But 
it certainly was associated with an exalted family. 

This astrolabe is relevant in this catalogue for two reasons: first, although it is a 
copy, it is the second extant dated astrolabe produced in Lahore, after Allahdad’s 
astrolabe of 1567 (A001). Secondly, the rete in this astrolabe has close similarity to the 
rete in Allahdad’s astrolabe of 1567, in its form as well as in the star pointers in it. 



Rete in Allahdad astrolabe of 1567 Rete in the copy of 1587 


Figure BOO 1.2 - Comparison of the two retes 

The copy of 1587 has 33 star pointers with their names engraved as follows: 

Table B001-L Stars on the Rete 

Star Name Identification 


1 KajJal-Khadib (3 Cassiopeiae 


2 


Dhanab al-Qaytus Janubi (3 Ceti 
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Star Name 

Identification 

3 

Bain al-Hiit 

|3 Andromedae 

4 

Fam al-Qaytus 

Y Ceti 

5 

Ghul 

|3 Persei 

6 

cAyn al-Thawr 

a Tauri 

7 

cAyyuq 

a Aurigae 

8 

Rijl [al-Jawzd’J al-Yusra 

(3 Orionis 

9 

Muqaddam al-Mintaqa 

6 Orionis 

10 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

11 

Shicrd Yamaru 

a Canis Majoris 

12 

Shicrd ShdmT 

a Canis Minoris 

13 

Nathra SahdbT 

8 Cancri 

14 

Fard al-Shujac 

a Hydrae 

15 

Qalb al-Asad 

a Leonis 

16 

Zahr al-Asad 

6 Leonis 

17 

Sarfa 

(3 Leonis 

18 

Janah al-Ghurdb 

y Corvi 

19 

Simdk Aczal 

a Virginis 

20 

al-Andq 

t, Ursae Majoris 

21 

Simdk Rdmih 

a Bootis 

22 

Nayyir al-Fakkd 

a Coronae Borealis 

23 

c Unuq al-Hayyah 

a Serpentis 

24 

Qalb al-cAqrab 

a Scorpii 

25 

Rds al-Hawwd 

a Ophiuchi 

26 

Nasr Wdqic 

a Lyrae 
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Star Name 

Identification 

27 

Ras al-Jdthi 

a Herculis 

28 

Minqar al-Dajajah 

|3 Cygni 

29 

Nasr Fair 

a Aquilae 

30 

Dhanab al-Jadf 62 

5 Capricorni 

31 

Fam al-Faras 

8 Pegasi 

32 

Mankib al-Faras 

(3 Pegasi 

33 

Sdq Sdkib al-Ma’ 563 

5 Capricorni 


However, the rete in Allahdad’s undated astrolabe at Oxford (A002) has a totally 
different design in which the various star pointers are joined by an elegant floral tracery 
of tendrils, leaves and flowers. Such floral traceries became the characteristic feature of 
most of the astrolabes of the Lahore family. As against these aesthetically pleasing floral 
retes, the rete in the astrolabe of 1567 sticks out as a sore thumb. The only possible 
explanation is that Allahdad knew the original astrolabe belonging to Mirza Baysunghur 
which must have been in Lahore in the latter half of the sixteenth century. Because of 
the exalted position of its owner, Allahdad imitated its rete in his astrolabe of 1567 (it 
was also imitated in A003which is attributable to Allahdad and in Muqlm’s undated 
astrolabe A033). 

This assumption is reinforced by the fact that some other patron got made a 
complete copy of Baysunghur’s astrolabe at Lahore in 1587 and proudly proclaimed the 
fact in the inscription on the front of the kursT. We know at least one more case where a 
copy was made of the astrolabe belonging to an illustrious person. Shah Abbas of Iran 
is said to own an astrolabe belonging to Ulugh Beg; as a diplomatic gesture, he gifted it 
to the Mughal Emperor Jahangir and got a copy made for himself. 564 


562 Wrongly named Dhanab al-Hut. 

563 Wrongly named Dhanab al-Jadi. 

564 Sarma 201 la, p. 112. 
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Shah Abbas may have had a competent artisan to make a copy of Ulugh Beg’s 
astrolabe. But the patron at Lahore was not so lucky with his copy which was fabricated 
by at least two artisans. The first artisan produced the rete, the alidade and one plate 
with projections for Mecca on one side and with multiple half-horizons on the other, 
reasonably well. The second artisan made the mater and four latitude plates most 
incompetently. The enigmas in the construction of this copy of 1587 are discussed 
elsewhere in great detail.565 They are not pertinent here. What is pertinent is the reason 
for the strange alidade in Allahdad’s astrolabe of 1567. The copy of 1587 offers a 
plausible reason. 

Bibliography 
Maslikov & Sarma 2016. 
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Maslikov & Sarma 2016. 
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B002® BILINGUAL ASTROLABE MADE BY PANDIT AT THE COURT OF 
JAHANGIR 566 

11th regnal year of Jahangir (ad 1616-17) 

Diameter 402 mm 

Varanasi, Sampurnanand Sanskrit University, Saraswati Bhavan Library 



Figure B002.1 - Front of the astrolabe (photo by S. R. Sarma) 


566 


This is an abridged version of Sarma 2011a. 
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In this bilingual astrolabe the legends are in Arabic/Persian and in Sanskrit; the 
scales are labelled in the Abjad notation and also in Devanagari numerals. A long 
Persian inscription occupying the entire upper right quadrant at the back informs that 
the astrolabe was produced in the eleventh regnal year of Mughal Emperor Jahangir, i.e. 
in AD 1616-17. But the name of the astrolabe maker as engraved in the inscription is 
problematic. His first name is indicated by the two letters alif and wdw without any 
diacritical points. The second name is given as pandit. The designation ‘Pandit’ suggests 
that he was a Hindu and a Brahmin. Since no diacritical points are added, the personal 
name of this Brahmin cannot be fully reconstructed; it can be ‘ Attu’, ‘ Appu’, ‘ Ablv’ and 
the like, but none of these is satisfactory as the personal name of a Brahmin. Henceforth, 
he will be simply called ‘Pandit’. About his identity, he refers to himself as ‘the lowliest 
of the disciples’ (kamtann muridan ) of Jahangir. Professor Irfan Habib, who kindly 
deciphered the long inscription and translated for me, informs that the expression is used 
by those employed in the court in relation to the emperor. 

As will be shown in the sections on Sanskrit astrolabes. Brahmin astronomers held 
the astrolabe in high esteem. They composed many manuals in Sanskrit on its 
construction and use. They also got astrolabes produced in great numbers with Sanskrit 
legends for their use. However, not one of the Sanskrit astrolabes was actually 
manufactured by a Brahmin. It was always made by a low-caste brass-worker according 
to the technical drawings prepared by the Brahmin astronomer. 

In these circumstances, this Pandit seems to be the only Brahmin who took to 
astrolabe making. Even more surprising is the fact that he sets out to produce, not a 
Sanskrit astrolabe, but a bilingual astrolabe, mainly with Persian labels and inscriptions 
which are frequently augmented by Sanskrit labels. However, Pandit’s Persian is not 
elegant and his calligraphy is rather poor. His Sanskrit names are full of errors. He must 
be a Brahmin apprentice of an established Muslim astrolabe maker at Jahangir’s court 
and tried his hand to produce a bilingual astrolabe. 

This astrolabe differs from the astrolabes of the Lahore family in certain respects. 
Of course, when this astrolabe was made in 1616, only the astrolabes by Allahdad and 
his son c Isa had appeared. These, however, contain already the main features of the 
Lahore family which have been perpetuated by the succeeding members of the family. 
The kursT is plain in the present astrolabe. On its back, there are no graphs for the 
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meridian altitude of sun and no astrological tables. What is more important, the plates 
carry the names and latitudes of some localities which lie close to the latitude of the 
plate and where the same plate can be used for observation. On the rete the floral tracery 
joining the star pointers has a particular pattern which is emulated at least in nine 
Sanskrit astrolabes. 567 

Pandit did not make these deviations on his own. He must be following the style of his 
ustad which differed in this manner from the Lahore astrolabes. Therefore, Pandit’s 
bilingual astrolabe, though not an outstanding specimen of the art or science of the 
astrolabe, is nevertheless an important historical document in that it testifies the 
existence of a certain style of Indo-Persian astrolabes which is distinct from that of the 
Lahore family and which exercised a greater influence on the style of Sanskrit astrolabe 
design than the Lahore school did. 

Components 

Body with kursi (d. 402, h. 506, t. 13), ring and shackle, rete (d. 368, t. 3) for 28 
stars, 4 plates (d. 368, t.l), alidade, pin, wedge. 

Front 

This is a massive astrolabe made of brass with a diameter of 402 mm and a 
thickness of 13 mm, weighing more than 5 kg. It is well crafted and the geometrical 
lines are drawn accurately and neatly. It is in a fairly good state of preservation, 568 but 
for the heavy patina on many of the plates. 569 

The kursi is high and solid with its profiles shaped in the form of four ascending 
lobes. At the base of the profile on each side, there is a projection resembling a tiger’s 
claw. The top of the kursi is shaped as a trefoil, to which is attached the shackle, the two 


567 Sarma 201 la, pp. 107-110, Fig. 8. 

568 At three places where damages were repaired: a large patch of brass hammered to the back of the 
crown; on the inner surface of the mater, two small patches of brass were added just above the 
gazetteer and on either side of the south point. 

569 Therefore, it was difficult to photograph the engravings on the plates. Because of the large size, 
photographing the astrolabe in general was very difficult, before the advent of the digital cameras. 
The late Professor R. C. Sharma, the then Director of the Bharat Kala Bhavan Museum of the 
Banaras Flindu University, very kindly lent me the services of the museum photographer P. S. 
Prakasa Rao who took the photos of this astrolabe. 
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terminals of which also have the form of a trefoil. A rather large ring passes through the 
shackle. The crown, the main circular body and the upraised rim or limb are all cast as 
a single piece. 

The kursT is plain without any surface decoration. On the front side, there is an 
inscription in large letters, which reads Alldhu Akbar. Just above this is engraved, in 
relatively smaller letters, srih (auspiciousness) in Devanagari, which is preceded and 
followed by two vertical strokes. 

The limb is engraved with a double band of scales. The inner band is graduated in 
single degrees. The outer band is divided into groups of 5° and is numbered from 5 to 
90 separately for each quadrant in the Abjad notation and in Devanagari numerals, the 
former occupying the left half of each cell and the latter the right half. However, most 
unusually, the numbers proceed anti-clockwise and not clockwise as is the usual 
practice. 



Figure B002.2 - The kursi and the limb of the astrolabe, (photo by P. S. Prakasa Rao) 

On the limb, numbers proceed anti-clockwise from the south point; Devanagari 
numerals are on the right and the Abjad symbols on the left 
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Rete 

The rete consists of a broad ring that contains the ecliptic circle. The ring bearing 
the circle of the celestial equator, which is interrupted where it intersects with the 
ecliptic, is somewhat narrow, so also the ring bearing circle of Capricorn which forms 
the outer periphery. There is a small ring around the hole at the centre. These four rings 
are held together by the east-west equinoctial bar which is without counter change. 
Unusually, the lower half of the equator ring is joined to the east-west bar by a small 
band which is bent at right angles. 

The ecliptic is divided into the 12 zodiac signs; the signs are labelled in Arabic as 
al-Hamal (Aries), al-Thawr (Taurus), al-Jawza’ (Gemini), al-Saratan (Cancer), al- 
Asad (Leo), al-Sunbulah (Virgo), al-Mizdn (Libra), al-Aqrab (Scorpio), al-Qaws 
(Sagittarius), al-JadT (Capricorn), al-Dalw (Aqarius) and al-Hut (Pisces). These names 
are engraved with a horizontal flourish that stretches across the entire length of 30°. In 
the space above this flourish, names in Sanskrit have been added, but only from Cancer 
to Capricorn: Karka (Cancer), Simha (Leo), Kanyd (Virgo), Tula (Libra), Vrscika 
(Scorpio), Dhana (sic! read dhanuh ) (Sagittarius), Makara (Capricorn). The outer edge 
of the ecliptic is bevelled and graduated in single degrees. Groups of 3° are numbered 
in Devanagari only, separately for each sign from 3 to 30, starting from the east point 
and proceeding anti-clockwise. 

From the centre, twelve radial lines are drawn up to the ecliptic, dividing it into 
the 12 signs of the zodiac. These lines can be clearly seen on the central ring and also 
on some star-pointers. They are drawn on the reverse side as well. 

On the ring of the equator where it intersects the ecliptic in the east is a small knob 
with which the rete can be rotated around the centre. 

From the ring of Capricorn and from the east-west bar, there arise short creepers 
which terminate in what look like leaf clusters, or tulip flowers with two or three 
outstretched petals, the tips of which function as star pointers. The astrolabe maker tried 
to achieve a perfect lateral symmetry around the vertical axis in the arrangement of 
creepers and flowers with which the star pointers are joined. Though pretty, the rete is 
not crafted as delicately as in the Lahore astrolabes. It also contains fewer star pointers 
as compared to the Lahore astrolabes. 
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The rete has yet a characteristic pattern. There is a small ring around the central 
hole, on which is perched a dove-like bird with raised neck. The tip of its beak points to 
the star Nasr Wdqi c (a Lyrae). The figure of the bird is framed by two creepers that arise 
from the ring, encircle the bird, and then entwine together for a short while along the 
south-north solstitial bar, then branch off and, after touching the inner periphery of the 
ecliptic ring, bend downwards and terminate in three-petalled flowers just as they reach 
the upper part of the equator ring. Thus the two creepers look like the mirror images of 
the Roman letter ‘S’ joined together. The bird representing Vega looks as if it is sitting 
inside a cage formed by the two creepers. Above the cage, there is a rounded M-like 
figure, the lower tips of which terminate in the star pointers of Nasr Td’ir (a Aquilae) 
and Rds al-Hawwd (a Ophiuchi). I call this ‘bird in a cage’ pattern. 



Figure B002.3 - Rete of the astrolabe (photo by P. S. Prakasa Rao) 
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Besides the ‘bird in a cage’ pattern, the configuration of the stars directly below 
also has a distinct pattern. (3 Persei, a Aurigae and a Persei at the tips of the three petals 
just above the ring of the equator are counterbalanced by a similar tulip with no stars on 
the right hand side. Below the ring of the equator, the three groups of (1) a Tauri, y 
Orionis and k Orionis, (2) a Canis Majoris, (3) a Canis Minoris and a Carinae are 
arranged in three creepers rising from the ring of Capricorn symmetrically on both sides 
of the meridian. Likewise, the flower containing the pointer for a Hydrae on the right is 
counter-balanced by a flower on the left which however does not contain any star 
pointer. This pattern is significant because it occurs at least in nine Sanskrit astrolabes, 
albeit with slight variations, produced in western India between 1618 and 1884. It must 
be added that these astrolabes display not only the ‘bird in a cage’ in the upper part but 
also an almost-identical configuration of star pointers in the lower part below the 
equator. It also occurs in several Islamic astrolabes.^ 70 



Figure B002.4 - Detail of the rete (detail of Figure B002.3) 


570 


See Sarma 201 la, pp. 111-113. 
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There are 28 named star pointers. Of these 7 have names in only Arabic, 15 in 
Sanskrit and the remaining 6 in both Arabic and Sanskrit. In the table below these names 
are listed in the order of increasing right ascension. The star pointers are not clearly 
defined; occasionally it is difficult to decide which of the two or three projecting tips is 
meant as the pointer (e.g. Fard al-Shujct numbered 11 in Figure B002.3). Four names 
(one Arabic and three Sanskrit) are engraved at wrong places, viz. Muqaddam, Ardra, 
Asvini and Maghd. In the table below these are marked with an asterisk before the name. 
Several Sanskrit names are incorrectly transcribed; the correct forms are added in 
parentheses. 

Table B002-1 Stars on the Rete 

S.No. Star Name in Star Name in Sanskrit Identification 

Arabic 


1 


Preta-sird 

p Persei 

2 

Dabaran 

Rohinl 

a Tauri 

3 


Manusya-pdrsva 

a Persei 

4 


Sanmukha 

a Aurigae 

5 


Mith una -pada-daks ina 

k Orionis 

6 


Mithuna-vama-skandha 

y Orionis 

7 


*Aradra (Ardra) 

a Orionis 

8 

Shi c rd Yamdm 


a Canis Majoris 

9 

Slii'rd Shdmi 

Ludhvaka-badha 

(Lubdhaka-bandhu) 

a Canis Minoris 

10 


Agasd (Agastya) 

a Carinae 

11 

Fard al-Shuja c 


a Hydrae 

12 


Piirva-phdlgum 

6 Leonis 

13 

Simdk A c zal 

Citrd 

a Virginis 

14 

Qalb al-Asad 


a Leonis 

15 


SvdtT ( Svati ) 

a Bootis 
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S.No. 

Star Name in 
Arabic 

Star Name in Sanskrit 

Identification 

16 


Visakha-matrmandala 

a Coronae Borealis 

17 

Qalb al-Aqrab 


a Scorpii 

18 

Rds al-Hawwd 

Dhanukoti ( Dhanuhkoti ) 

a Ophiuchi 

19 

Nasr Wdqi c 

Abhijit 

a Lyrae 

20 

Nasr Td’ir 


a Aquilae 

21 


*Asvina ( Asvini ) 

(3 Arietis 

22 

*Muqaddam 


p Ophiuchi 

23 


Kakumda-puccha 

(Kukkuta-puccha) 

a Cygni 

24 

Dhanab al-Jadx 


5 Capricorni 

25 


Asva-ndbha 

a Andromedae 

26 


*Magha 

a Leonis 

27 


Samudra-paksa ( °ksl ) 

i Ceti 

28 

Kaff al-Khadib 

Karati-kara 
(. Kartita-kara ) 

p Cassiopeiae 


Plates 

Beneath the rete are stacked four plates, which are designed for the eight latitudes 
21°-33°, 23°-24°, 26°-32°, 27°-28°. There is no plate bearing the plate of ecliptic 
coordinates and the plate of horizons. 

On these plates, the equal altitude circles are drawn for each degree, and are 
numbered for each group of 5° in Abjad notation. In one case (on the plate face for 24°) 
every group of 6° is numbered. There are no azimuth lines, except in the plate for 24°. 
In the lower half, in the segment between the oblique horizon and the tropic of Cancer, 
the latitude of the plate is mentioned in Abjad notation to the right of the meridian line, 
but not the duration of the longest day. In a few cases, the degrees of the latitude are 
also added in Devanagari script, to the left of the meridian. In the lower half, lines are 
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drawn for seasonal hours and equal hours, starting from the western horizon. In some 
plates, these hour lines are numbered consecutively; in other plates there are no 
numbers. 571 

The most interesting feature of these plates is that in the spaces between the hour 
lines, on both sides of the meridian, either just above or just below the equator circle, 
are engraved the names of some places (in Arabic/Persian script) and their latitudes in 
degrees and minutes (in Abjad notation). These are the names of the places which lie 
close to the latitude of the plate and where this plate can be used for astronomical 
observations. 572 



Figure B002.5 - Detail of the plate for 28° (photo by S. R. Sarma) 


The proximate places and their latitudes, from left to right, Kurkhayt 28;50, 
Rahtak 28;45, Dihll 28;40, Kul Jalall 28;20, Nimkher 28;40, Katnpila 28; 10. 

Geographical Gazetteer in Persian 

In the present astrolabe, a geographical gazetteer in Sanskrit is engraved on the 
inner surface of the mater. This gazetteer will be discussed later. But the geographical 
data engraved on the eight faces of the four plates can also be treated as a gazetteer, as 
the Persian gazetteer. 


Normally all the plates should have uniform configurations and labels. The wide divergence seen 
in the plates of this astrolabe shows that maker is a novice. 

In Sarma 201 la, I argued that this feature belongs to an astrolabe tradition which is different from 
the Lahore school. But it occurs also in the astrolabe A041 made by Muhammad Muqlm of the 
Lahore family. The only example for such a practice outside India which I could trace occurs in an 
unsigned, undated astrolabe from Andalusia, now in the British Museum at London. Here on each 
side of the plate, the names of several towns are mentioned where the same plate can be used, e.g. 
30° Misr, Kirman, Siraf; 38;30° Cordova, Tudmir, Ibiza. Cf. King 2005, p. 951. 
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Table B002-2 Geographical Gazetteer in Persian 



Latitude of 
the plate face 

Place Name 


Modern Name 

1 

21° 

Nawsarl 

21;0 

Navsari, Gujarat 

2 


Makkah 

21;20 

Mecca, Saudi Arabia 

3 

23° 

Ratnaur 

[23] 

Ratanpur, MP 

4 


Raipur 

23;0 

Raipur, MP 

5 


Mandaran 

23;30 

Mandasur, MP ? 

6 


Karah 

23;25 

Kara, UP 

7 


Ujjayn 

23;30 

Ujjain, MP 

8 


Dhar 

23;30 

Dhar, MP 

9 

24° 

Ahlan Patan 

24;0 

Patan, Gujarat 

10 


Surkachah 

24; 10 

In Kutch distict, Gujarat 

11 


Sarankpur 

24;25 

Sarangpur, MP 

12 

26° 

Ajmer 

26;0 

Ajmer, Rajasthan 

13 


Alahbas 

26;10 

Allahabad, UP 

14 


Tirhut 

26; 15 

Tirhut = Muzaffarpur, 
Bihar 

15 


Banaras 

26;20 

Varanasi, UP 

16 


Kalb! 

26;30 

Kalpi, UP 

17 


Qannawj 

26;35 

Kannauj, UP 

18 

27° 

Akrah 

27;5 

Agra, UP 

19 


Jaknat 

27.5 

Puri Jagannath, Orissa 

20 


Jajnagar 

27.5 

Puri, Orissa 

21 


Kawaliyar 

27.8 

Gwalior, MP 

22 


Narwar 

27;10 

Narwar, MP 

23 


Awadh 

27;45 

Ayodhya, UP 
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24 


Tahbatah 

27; 20 

Tibet 

25 

28° 

Kurkhayt 

28;50 

Kurukshetra, Haryana 

26 


Rahtak 

28;45 

Rohtak, Haryana 

27 


Dihll 

28;40 

Delhi 

28 


Kul Jalall 

28;20 

Aligarh and Jalali, UP 

29 


Nlmkher 

28;40 

Nimkher, UP 

30 


Kampila 

28;10 

Kampil, UP 

31 

32° 

Lahur 

[32] 

Lahore, Pakistan 

32 


Yazd 

[32] 

Yazd, Iran 

33 


Wasit 

[32] 

now in ruins, Iraq 

34 

33° 

Qandahar 

33;0 

Kandahar, Afghanistan 

35 


Baghdad 

33;25 

Baghdad, Iraq 


The temple town of Puri or Puri Jagannath in Orissa on the coast of the Bay of 
Bengal is mentioned twice on plate for 27°, first as ‘Jaknat’ and then as ‘Jajnagar’, a 
name by which it is known in Persian writings. In both cases, the latitude value is highly 
inflated as 27;05 as against the actual value of 19;48. 

The latitude of Mecca is given here as 21;20 while the traditional value on 
astrolabes is 21;40. No. 24, Tahbatah, a mis-writing for Tubbat (i.e. Tibet), is given a 
very low latitude at 27.20. This error probably stems from the A ’Tn-i Akbari where it is 
mentioned twice, once in the second climate at 27;30° 573 and a second time in the fifth 
climate at 40°. 574 What is actually meant is not the entire country, but the capital Lhasa 
which lies at 29;39° N, 91;07° E. 


573 


574 


Abu al-Fadl 3, p. 69. 
AbQ al-Fadl 3, p. 103. 
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Figure B002.6 - Geographical Gazetteer in Sanskrit (photo by P. S. Prakasa Rao) 


Geographical Gazetteer in Sanskrit 

On the inner surface of the mater, a geographical gazetteer is engraved in 
Devanagari. Near the outer periphery, four circles are drawn, and in the resulting three 
annular rings are written respectively the place names, the degrees, and the minutes of 
the latitude. Below these, two more circles were drawn, presumably for degrees and 
minutes of the longitude but these were not filled in. Nor was the entire circle filled with 
place names and latitudes. The gazetteer starts 30° below the east point and reaches up 
to the west point, thus making an arc of about 210°. In this arc are given the names and 
latitudes of 45 towns. The place names are highly corrupt. In column 4 of the table 
below, an attempt is made to identify as many places as possible. 


Table B002-3 Geographical Gazetteer in Sanskrit 
Place Name cp 

1 Phirojabada 28; 10 


2 


Hamsi 


29;45 


Modern Name 

Firozabad, UP 
Hansi, Haryana 
Dhaka, Bangladesh 


3 


Dhako Vamgala 27; 00 
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Place Name 


Modern Name 

4 

Vadamu 

27; 42 

Badaun, UP 

5 

Akabaranagara 

25; 00 

Another name for Rajmahal, 
West Bengal 

6 

Nihata 

40;00 

? 

7 

Kasmlra 

35;00 

(Kashmir) Srinagar 

8 

Kabula 

33;45 

Kabul, Afghanistan 

9 

Ahamadanagara 

19;22 

Ahmadnagar, Maharashtra 

10 

Ahamadabada 

23; 15 

Ahmedabad, Gujarat 

11 

Dolatabada 

20;32 

Daulatabad, Maharashtra 

12 

Burahampura 

20;40 

Burhanpur, MP 

13 

Jalanapura 

20; 19 

? 

14 

Patana 

26;06 

Patna, Bihar 

15 

Jovanapura 

26;36 

Jaunpur, UP 

16 

Mevata 

27; 30 

Mewat region in the states of 
Haryana and Rajasthan 

17 

Surasvaraha 

28;40 

? 

18 

Talesara 

30; 10 

Thane sar, Haryana 

19 

Vatala 

32;00 

Batala, Panjab 

20 

Avadha 

28;00 

Ayodhya, UP 

21 

Suranapura 

28;00 

? 

22 

Panlpatha 

28;52 

Panipat, Haryana 

23 

LutI 

32;00 

? 

24 

Salakutha 

33;00 

Sialkot, Pakistan 

25 

Kilerajagatha 

33;20 

Qila Rajgadh? 

26 

Paladura 

31 ;25 

? 
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Place Name cp Modern Name 


27 

Sunama 

30;30 

Sunam, Panjab 

28 

Dhamalo 

31:32 

? 

29 

Veju 

30;05 

? 

30 

Devala 

26;30 

? 

31 

N/Taherama 

26; 20 

? 

32 

Rajakuda 

18;00 

Rajkot, Gujarat? 

33 

Isavadakhall 

32;00 

? 

34 

Mihiravara 

29;50 

? 

35 

Mulatana 

29; 40 

Multan, Pakistan 

36 

Karora 

31;00 

Karor, Pakistan 

37 

Siroja 

24; 10 

Sironj, MP 

38 

Golaku[m]da 

18;00 

Golconda = Hyderabad, AP 

39 

Sara[n]dlpa 

10;00 

Sri Lanka 

40 

Tasai 

19;20 

? 

41 

Somanata 

17;40 

Somnath, Gujarat 

42 

Kalavarage 

17;40 

Gulbarga, Karnataka 

43 

Vijapura 

17;20 

Bijapur, Karnataka 

44 

Mukara 

16;40 

? 

45 

Vidara 

18; 15 

Bidar, Karnataka 


One place is common in both the gazetteers: Ayodhya (Sanskrit: Avadha, lat. 28°; 
Persian: Awadh, lat. 27;45°). It is noteworthy that the Persian gazetteer has very few 
towns from outside India proper, unlike the astrolabes of the Lahore family. 
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90 horizontal equidistant parallel lines. The lines are drawn carefully, but not numbered. 
The upper right quadrant contains a long inscription, which will be discussed in the next 
section. 

In the lower half, there is a double shadow square which extends almost up to the 
circumference. The vertical and horizontal scales on the left are each divided into 7 units 
to measure the shadow thrown by a gnomon of 7 feet, while the vertical and horizontal 
scales on the right are each divided into 12 parts for measuring the shadow thrown by a 
gnomon of 12 digits. The divisions are numbered correctly in Abjad notation, but the 
labels are incomplete and incorrect. The two vertical scales on the left and right are 
designated as zill aqdam (‘shadow in feet’) and the two horizontal scales zill asdbi c 
(‘shadow in digits’). 

In the middle of the shadow squares, just below the central hole is engraved a table 
of climates, with the arguments in Arabic, the hours and latitudes in Abjad. 

Table B002-4 Table of Climates 


Climates 


Hours of the 
Longest Day 

Latitudes 

First 

beginning 

12;45 

12;43 


middle 

13;0 

16;47 

Second 

beginning 

13; 15 

20; 31 


middle 

13;30 

24; 10 

Third 

beginning 

13;45 

27; 34 


middle 

14;0 

30;46 

Fourth 

beginning 

14; 15 

33;43 


middle 

14;30 

36;28 

Fifth 

beginning 

14;45 

39; 1 


middle 

15;0 

41 ;21 

Sixth 

beginning 

15; 15 

43;30 


middle 

15;30 

45; 29 

Seventh 

beginning 

15;45 

47;38 


middle 

16;00 

48;59 


end 

16:15 

50;31 
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Alidade 

At the centre of the back is pivoted a straight-bar alidade, having a length of 402 
mm, a width of 13 mm below and 12 mm above and a thickness of 4.5 mm. The alidade 
is ornate, with a lobed centre piece and terminals. The edge of the alidade is bevelled. 
One half of this edge is divided in 30 equal divisions and the other in six unequal 
divisions. 

A 34 mm long pin with a broad head passes through the hole at the centre of all 
the parts. Through the hole at the tip of the pin, a wedge is inserted to hold tight the pin 
and the whole assemblage of the astrolabe. 

Inscription 

The entire upper right quadrant is filled with a long inscription engraved in 21 
lines of progressively diminishing length. This is the longest inscription ever engraved 
on any astrolabe. It begins with the statement that the astrolabe was produced in the 
eleventh regnal year of the Mughal emperor Jahangir (i.e. 1616-17), and then goes on 
to compute the number of years that have elapsed at this point since the accession of 
Jahangir’s father Akbar, his father Humayun, his father Babur, and so on and so forth. 
In this tour deforce of dynastic chronology, it is annoying that very little is said about 
the man who made the astrolabe. Professor Irfan Habib has kindly prepared an English 
translation which is reproduced below. 
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Figure B002.8 - Inscription on the back (photo by P. S. Prakasa Rao) 


The date of the making ( asas ) of this astrolabe is the eleventh regnal year of 
Jahangir (juliis-i Jahangir ), when the lowliest of ‘disciples’ [of His Majesty] 
(.kamtarin muridan), A...u 575 Pandit, has prepared the tarikh from the 
beginning of the reign of His Majesty Nur al-Dln Jahangir Padshah—may 
His reign last for ever!—and written the table for calculation (, istikhraj ) of 
the Jahangir! [era] on this tarikh, so that there be no need of other tdrikhs. 
That is: from the year that this astrolabe was prepared, eleven years had 
passed after His Majesty’s accession. 


Only the letters alif and waw are engraved without any diacritical points; it can be Attu/Appu/Abiv, 
etc. 
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The date ( tarikh ) of accession of His Majesty Jalal al-Dln Akbar Padshah 
was fifty-one years 576 before Jahangir’s accession; that is, from His Majesty 
[Akbar’s] accession sixty-two years had passed [till now]. 

The date of accession of Naslr al-Dln Humayun Padshah was seventy-seven 
years from (=before) the accession of Jahangir; that is, from His Majesty 
[Humayun’s] accession, eighty-eight years had passed [till now]. 577 
The date of accession of Zahlr al-Dln Babur Padshah was one hundred and 
fifteen years earlier than Jahangir’s accession; that is, from His Majesty 
[Babur’s] accession, one hundred and twenty-six years had passed. 

The date of birth of c Umar Shaykh Mirza was one hundred and fifty-eight 
years prior [to Jahangir’s accession]; that is, from his birth one hundred and 
sixty-nine years had passed. 

The accession of Abu Sa’Id, son of Mirza Muhammad, is [to be placed] one 
hundred and sixty-two years before Jahangir’s [accession]; that is, from His 
Majesty [Abu Sa’Id’s] accession one hundred and seventy-three years had 
passed. 

The date of accession of Mlran Shah is two hundred and seven years before 
Jahangir’s [accession]; that is, from His Majesty [Miran Shah’s] accession 
two hundred and eighteen years had passed. 

The date of accession of Sahib QiranI Amir Timur is two hundred and forty- 
three years before Jahangir’s [accession]; that is, from His Majesty [Timur’s] 
accession, two hundred and forty-four years had passed. 

Yomina (?) Khan was the eighth-generation ancestor of His Majesty Sahib 
QiranI. His was also the fourth-generation ancestor of Chingiz Khan. For a 
period of two hundred and fifty years, the ancestors of Chingiz Khan bore 


Professor Irfan Habib notes that, while jaliangm regnal years were solar, the period of Akbar’s 
reign given here is in lunar years. Accordingly the year of Akbar’s coronation would be 1605 - 51 
= AD 1554, whereas the actual year is 1556. Akbar ruled from 1556-1605, thus the duration of his 
reign is 49 solar years. This shortage of two years repeats itself in the next paragraph. 

Thus the year of Humayun’s accession to the throne would be 1605 -11 = 1528; the correct year 
is 1530. Humayun ruled from 1530 to 1556. The period of his reign is correctly given here as 26 
years. 
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the title of khan. After Chingiz Khan till Arna (?) Khan, the descendants (lit. 
children) of Chingiz Khan held the throne of government... ’ 

[Mongol ancestors listed and then linked with Noah; this part is omitted in 
this translation.] 

In three thousand thousand, nine hundred ninety-two thousand, seven 
hundred and six (se hazar hazar nah sad nawad do hazdr haft sad wa shash, 
3,992,706) [years] before Jahangir’s [accession] the Sat Jug began; 578 that is, 
since the beginning of the Sat Jug three thousand thousand, nine hundred 
ninety-two thousand, seven hundred and seventeen (3,992,717) years had 
passed [till now]. 579 

In one thousand thousand, six hundred and eighty-four (1,000,684) before 
Jahangir’s [accession] lies the epoch of the Christian era ( tdrikh-i c Tswt). 580 
In one thousand, nine hundred and sixteen (1916) before Jahangir’s 
[accession] lies the epoch of the Roman era ( tdrxkh-i riimi). m 
In one thousand and fourteen (1014) before Jahangir’s [accession] lies the 
epoch of the Arabic era ( tdrxkh-i c arahI). 5H1 

In nine hundred and seventy-four (974) before Jahangir’s [accession] lies the 
epoch of the ancient era ( tdrikh-i qadlmt ). 583 


578 Thus from the commencement of the Sat Jug (= Satyayuga, Krtayuga) up to Jahangir’s accession 
in AD 1605, it is said to be 3,992,706 years. There is an error in the second digit from the left. 

duration of the Satyayuga = 1,728,000 years 

duration of the Tretdyuga = 1,296,000 years 

duration of the Dvdparayuga = 864,000 years 

Kali years before Christian era = 3,101years 

from the commencement of the 

Christian era up to Jahangir’s accession= 1,605 years 

Total= 3,892,706years 

579 Likewise, this should be 3,892,717 and not 3,992,717. 

580 In the figure ‘one thousand thousand, six hundred ...,’ the second ‘thousand’ must be a scribal 

error. The correct figure is 1604 if expired years are meant. 

581 RumI or Syro-Macedanian era commencing from 1 October 312 BC. 

582 Hijrl era. 

583 Yazdegird era. 
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In five hundred and twenty-seven (527) before Jahangir’s [accession] lies 
the epoch of Jalall era ( tarTkh-i jalall ); that is, of the Jalall era five hundred 
and thirty-eight (538) had passed. 584 

[Even] when [all] these [years of] eras have elapsed, may the reign of 
Jahangir last till the end of the Universe. 

The inscription mentions that the astrolabe was produced, or more correctly the 
production of the astrolabe was completed, in the eleventh regnal year of Jahangir. It is 
the common practice at Jahangir’s court to date events in terms of the emperor’s regnal 
years, which are solar years. According to Jahangir’s own memoirs, 585 his eleventh 
regnal year commenced on Sunday, 19 March 1616, and the twelfth regnal year on 
Monday, 20 March 1617. Thus the astrolabe was completed between 19 March 1616 
and 19 March 1617. 

Pandit had the high ambition to mention the time of the manufacture of his 
astrolabe also in terms of years before Jahangir’s accession reaching up to his ancestors 
in India and in Central Asia, a chain which he tries to carry up to Noah. Here he 
enumerates the years that elapsed since the accession of each of Jahangir’s ancestors 
separately. In this connection he uses the expressions julus-i jahdngm and c ulwT 
jahdngm respectively for years from Jahangir’s coronation onwards and for years that 
elapsed before coronation, in a manner analogous to AD and BC. Professor Irfan Habib 
agrees that c ulwT Jahdngm refers to the years preceding the accession of Jahangir, but 
adds that such usage is unusual. Also this method of mentioning the time of an event in 
terms of the years of accession of each previous ruler appears to be unusual. 


Jalall or Maliki era, founded by Sultan Jalal al-Dm Malik Shah Seljuqi in AD 1079 with the help of 
c Umar Khayyam. 

Jahangir’s Memoirs are so arranged that each chapter corresponds to a particular regnal year which 
commences with the sun entering the zodiac sign Aries. The eleventh regnal year commenced 
when ‘Fifteen gharis of day had passed on Sunday, the last day of Isfandarmuz, corresponding with 
the 1st Rabl’u-l-awwal [= 19th March, 1616], when from the mansion of Pisces the sun cast the 
ray of prosperity on the palace of Aries,’ cf. Jahangir, p. 317. About the commencement of the next 
regnal year, the Memoirs state: ‘One ghari of day remained of Monday, the 30th of the aforesaid 
(Isfandiyar) month, corresponding to the 12th RabT’u-l-awwal, 1026 [= 20 March 1617], when the 
sun changed from the constellation of Pisces into the pleasure-house of Aries, which is his abode 
of honour and good fortune,’ cf. Jahangir, p. 370. 
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In addition to these periods. Pandit attempts to mention the year of the astrolabe 
production also in the Indian mythical era of Sat Yug, 586 and five other eras, and carries 
the narration to a crescendo, where he wishes, with a rhetorical flourish, that, even when 
all these eras have elapsed, Jahangir’s reign itself may last till the end of the Universe. 
This is no doubt quite an eloquent finale, but the chronology is marred by several errors. 

While enumerating the regnal years of the Mughal rulers, Pandit mixes up solar 
and lunar years. He gives Jahangir’s regnal years and Humayun’s period of rule in solar 
years, but Akbar’s in lunar years. The years elapsed prior to Jahangir’s accession are 
given in five different eras, namely, Christian era ( tarikh-i c Tswt), Rumi or Syro- 
Macedonian era ( tarikh-i rumi), Arabic era ( tarikh-i c arabl ), Yazdegird era ( tarikh-i 
qadimi ) and Jalall era ( tarikh-i jaldli). Here Pandit is obviously emulating the 
Akbarnama, where the date of birth of Jahangir’s father, Akbar, is also given in five 
different eras, namely Jalall, Yazdegird, Hijrl, Hindu (= Samvat or Vikrama Samvat) 
and Rumi. 58 ' 

It is surprising that in a bilingual astrolabe where Pandit endeavous to combine the 
Muslim and Hindu traditions of astronomy, he omits to mention the Vikrama Samvat 
era, which was commonly employed in the contemporary Hindu society and also in the 
Akbarnama as shown above, and employs instead the mythical Satya-yuga, that too with 
an error of 100,000 years! 

Bibliography 
Dvivedi 1923. 

Sarma 2011a. 


Sanskrit Satya-yuga or Krta-yuga. That the durations of the four yugas are in the ratio of 4:3:2:1 
is a fact well known in Sanskrit epic and astronomical literature. Cf. Akbarnama , I, p. 151: ‘... the 
revolutions of the world consist of four Ages. First, the period which is 1,728,000 years, they call 
the Sat Yug. .. .The second Age is called Treta and lasts 1,296,00 years. ... The third Age is called 
Dwapar and lasts 864,000 years. ... The fourth Age is the Kalyug. Its period is 432,000.’ 

Akbarnama, I, pp. 54-56. 



1492 


c abd al-qAdir al-muhibb al-asturlAbi 

c Abd al-Qadir al-Muhibb al-Asturlabl is known through four astrolabes, only one 
of which is dated 1034 AH (AD 1621-22). 588 An undated celestial globe made by his son 
Lutf Allah ibn c Abd al-Qadir al-Muhibb al-Asturlabl is with the Institut du Monde 
Arabe, Paris. 584 The Museum of the History of Science, Oxford, holds an astrolabe made 
in 1647 by Ibn Muhibb Haqlqa, who may be the son of c Abd al-Qadir Muhibb. 590 

Nothing is known about Muhibb’s place of origin or the place of work. But from 
the fact that three plate faces in his undated astrolabe at Frankfurt B006) are designed 
for latitudes 27°, 29° and 32° which pertain to the three Mughal imperial cities Agra, 
Delhi and Lahore and from the fact that his son Haqlqa’s astrolabe carries sigmoid 
curves for the sun’s midday altitude at latitudes 27° and 32°, it can be safely concluded 
that the father Muhibb and the sons Lutf Allah and Haqlqa lived somewhere in Panjab. 

Of the four astrolabes made by Muhibb, details are available only of two astrolabes 
B005 and B006 which display excellent workmanship with their elegantly designed 
kursTs and retes. Again of these two, B006 is the most ambitious astrolabe with the 
largest number of star pointers on the rete, largest geographical gazetteer and several 
other features which are not found in any other Indian astrolabe. 591 

The son Ibn Muhibb Haqlqa’s astrolabe is more modest in comparison; he is 
familiar with the astrolabes of the Lahore family; the back of his astrolabe closely 
resembles several small astrolabes made by his contemporary Diya’ al-DTn Muhammad 
of the Lahore family. 


: ’ s " : The CCA lists under 1123 a Sanskrit astrolabe with a diameter of 181. This is clearly based on a 

misunderstanding, for no Muslim is known to have produced a Sanskrit astrolabe. Probably the 
lost rete in this astrolabe may have been replaced by a Sanskrit rete. No other details are available. 

589 Savage-Smith 1985 No. 67, p. 251; Moulierac 1989, pp. 84-85. 

590 Gunther 1932, no. 73, pp. 200-201, Figs. 100, 101; CCA 73. 

591 Schmidl 1994. 
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B003 ASTROLABE BY C ABD AL-QADIR MUHIBB, 1031 AH (AD 1621-22) 

Diameter 178 mm 
London, PC 
Repertoire 1 


This entry is based on Repertoire 1. 


Rete 

The ecliptic ring is divided in 12 signs. There are 25 named star pointers. 

Back 

Sine graph in the upper left quadrant; in the upper right quadrant, declination arcs 
with graphs of the azimuths of qibla for Baghdad, Isfahan and Tus; astrological tables 
in the lower half. 

Inscription 

The Repertoire provides a French translation of the inscription, which is rendered 
into English below. Muhibb inserted his signature between two lines of some unknown 
poem. We separate the signature from the poem. 

All the difficulties of the heavens, I have solved with the astrolabe of wisdom 
— table after table —, and at night the stars are observed by calculating the 
distance and the degree of the passage. 

The work of the humblest of men, c Abd al-Qadir Muhibb. In the year 1031 
[Hijrl]. 
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B004 ASTROLABE BY C ABD AL-QADIR MUHIBB, NOT DATED 592 
Diameter 317 

PLU, ex-London, Sotheby’s 



Figure B004.1 - Front of the astrolabe (photo from Sotheby’s catalogue) 


This large astrolabe is signed by c Abd al-Qadir Muhibb, but is not dated. The 
original rete is lost; it is replaced by a rete made by the famous Safavid instrument maker 
c Abd al-A’imma in 1116/1704-5, who is known through some twenty-six astrolabes, a 


592 


This entry is based on Sotheby’s catalogue of 25 April 1996, lot 156. 
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compass and a t/Z/t/cz-indicator. Interestingly, the present rete bears the earliest date on 
his creations. 

Components 

Body with kursi (d. 317), ring and shackle, 5 plates, alidade, pin and horse. The 
rete is a replacement. 

Front 

The ring is rather large and the shackle trifoliate with ornate bases. The kursi is 
intricately and elegantly reticulated and resembles the kursi in Diya’ al-Dln’s astrolabe 
of 1650 at the Brooklyn Museum (A064). In the available photo, it is difficult to discern 
how the limb is divided. 

Rete 

As mentioned above, the rete is the earliest dated work of c Abd al-A’imma. Here 
the two rings of the Tropic of Capricorn and the ecliptic are held together by an almost 
symmetric floral tracery. The equinoctial and the solstitial bars are not represented. 

Plates 

There are five plates engraved with altitude circles, azimuth arcs and hour lines. 
Geographical Gazetteer 

In two concentric circles, the gazetteer provides the names, longitudes, latitudes, 
inhiraf and jihcit of 102 localities. 

Back 

In the upper half of the back, there are a sine quadrant and a solar quadrant with 
three graphs of the meridian altitude of the sun at latitudes 27°, 30° and 36°. The rim 
of the lower half is occupied by the cotangent scales. Within these are one shadow 
square, a table with the names of the 29 lunar mansions, and other astrological tables. 

Alidade 

There is a graduated alidade with ornate ends. 

Inscription on the astrolabe 

‘Work ( c amal ) of the least of men, c Abd al-Qadir Muhibb.’ 
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c Abd al-Qadir al-Muhibb al-Asturlabi 


Inscription on the rete 

‘Made by (, sancfahu ) c Abd al-A’imma in the year 1116 [AH = AD 1704-5].’ 
Provenance 

Said to be from the estate of Ralph Yahe. 
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B005 ASTROLABE BY C ABD AL-QADIR MUHIBB, NOT DATED 593 

Diameter 146 mm 
PLU 

CCA 3677; Repertoire 2 



Figure B005.1 - Front of the astrolabe (from Linton 1980) 


593 


Entry based on Linton 1980, no. 164. 
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c Abd al-Qadir al-Muhibb al-Asturlabi 


Components 

Body with kursT (d. 146), ring and shackle, rete, 6 plates, alidade, pin and horse. 
The ring and shackle are not original. The horse is missing. The astrolabe in a good 
condition despite some wear on the back. 

Front 

The ring and the shackle are not original. The kursT is very elegantly reticulated 
and its surface is decorated on both sides with ornate lines and flowers in low relief. The 
finial of the kursT is circular. 

The limb is divided in 1° and 5° and numbered clockwise as 5, 10, 5, 20, ... 5, 
350, 5, 360. 

Rete 

The slender Capricorn ring and the much wider ecliptic ring are held together by 
a narrow equinoctial bar which has a counter change at the centre. A segment of 
equatorial ring is shown below the ecliptic ring; it is held in position by two transversal 
bars which run from the Capricorn ring to the ecliptic ring. The ecliptic ring is divided 
into the 12 signs of the zodiac; each sign is subdivided into units of 6°; these are 
numbered anti-clockwise from 6 to 30 in each sign. The edge of the ecliptic ring is 
divided in 3°. Some construction lines are visible on the back. 

The star pointers are joined by a tracery of tendrils and flowers with flared petals. 
The tracery consists of several loops arranged symmetrically on either side of the 
meridian. On the meridian, there is an arch-like frame just below the ring of the ecliptic 
in the south and a reversed arch just below the equator ring in the north. Some 21 star 
pointers carry names, but not all of them can be deciphered in the available photo. 

Plates 

There are six plates of which four are designed for latitudes between 22° and 39°, 
one plate with the plate of ecliptic coordinates and the plate of horizons, and one plate 
with multiple projections. On the first four plates, altitude circles are drawn for every 
3° and azimuth arcs for every 10° above and below the local horizon. There are lines 
for seasonal hours and lines for equal hours, drawn for every 6 minutes, sometimes from 
the western horizon and other times from both the western and eastern horizons. 
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Geographical Gazetteer 

The inner surface of the mater carries just three concentric circles, and is otherwise 
quite empty. Inserted there is a circular piece of parchment (obviously added later) with 
handwritten names of 73 localities with their longitudes, latitudes, inhiraf, jihat and 
masdfat. 

Back 

On the back, the rim of the upper half carries two altitude scales which are divided 
and numbered as in the front 5, 10, 5, ... 5, 90; 90, 5, ... 5, 10, 5. In the upper left is a 
trigonometric quadrant with 60 horizontal lines with each fifth highlighted by dots. The 
solar quadrant on the upper right is engraved with declination arcs for each 6° of the 
solar longitude. Here also every fifth arc which forms the boundary between zodiac 
signs is dotted. The names of the corresponding signs are engraved along the two radii. 
There are no other graphs in this quadrant. 

In the lower half, shadow squares are drawn immediately below the horizontal 
diameter. The square on the left is for shadow lengths measured in feet. The vertical 
scale is accompanied by the label zill sullam aqdam ma c kus and the horizontal scale has 
the label zill sullam aqdam mustawL The scales on the right is for shadows measured in 
digits. Here the horizontal scale is accompanied by the label zill sullam asdbb mustawT 
and the vertical scale by zill sullam asdbb ma c kus. 

The rim of the lower half carries cotangent scales. The scale on the left is divided 
in feet; the unequal divisions are numbered clockwise from the meridian onwards as 1, 
2, 3, ... 9, 10, 15, 20, 25, ..., followed by the label zill aqdam. The scale on the right is 
divided in digits; the unequal divisions are numbered anti-clockwise from the meridian 
onwards as 1, 2, 3, ... 10, 11, 12, blank, 20, 25, 30 ... 55, 60, followed by the label zill 
asdbi c . 

The space between the cotangent scales and the shadow squares is occupied by 6 
semi-circular rows carrying astrological tables. Rows 1 and 2 (as counted from the 
outside) are filled with the names of the 28 lunar mansions and the names of the 12 
zodiac signs; the next two rows carry the table of limits, while the last two rows are 
occupied by the table of the decans and their regents. In the plate of horizons, half 
horizons are arranged in eight sets. 
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Figure B005.2 - Back of the astrolabe (from Linton 1980) 
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Figure B005.3 - Astrolabe maker’s signature at the top and the table of triplicities below 

(detail of Figure B005.2) 


Inside the shadow squares are two rectangular tables; on the left is the table of the 
nocturnal regents of the triplicities with the label arbdb muthallath shab and on the right 
the table of diurnal regents of the triplicities with the label arbcib muthallath ruz. 


Table B005-1 Table of Triplicities 


Nocturnal Regents 


Diurnal Regents 

fiery 

atishl 

earthy 

khaki 

airy 

(haw d ’T) 

watery 

(dbl) 

fiery 

atishl 

earthy 

khaki 

airy 

hawd’l 

watery 

dbl 

Jupiter 

Moon 

Mercury 

Mars 

Sun 

Venus 

Saturn 

Venus 

Sun 

Venus 

Saturn 

Venus 

Jupiter 

Moon 

Mercury 

Mars 

Saturn 

Mercury 

Jupiter 

Moon 

Saturn 

Mars 

(Jupiter) 

(Moon) 


In these tables the planetary lords are represented by symbols partly derived from 
the standard Greek symbols. However, it is quite strange that Muhibb uses different 
kinds of symbols for the same planet. In the following Figure B005.4, the standard 
Greek symbols are shown in the second row, the symbols used in the table of diurnal 
regents in the third row and those used for nocturnal regents in the fourth row. Thus 
Jupiter, Venus and Saturn have different symbols for the day and for the night. In the 
case of Mercury, both symbols are used in nocturnal table. 
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Figure B005.4 - Planetary symbols in the table of triplicities 

This is not an isolated attempt by Muhibb to create planetary symbols akin to the 
Greek symbols. The Sultan of Yemen, al-Malik al-Ashraf TJmar (r. 1295-1297) 
composed a treatise on the astrolabe and also constructed an astrolabe in 1290, which is 
now with the Metropolitan Museum of New York. In the treatise as well as on the 
astrolabe, the Sultan employs similar planetary symbols. 594 

Alidade 

The straight bar alidade is not graduated; pin has a star-shaped round head. 
Inscription 

Engraved above the shadow squares is the signature of the astrolabe maker. 

'amctl adaf al- c ibad c abd al-qadir muhibb 

‘The work of the weakest of the servants [of God], c Abd al-Qadir Muhibb.’ 


594 Cf. King 2005, pp. 615-657: ‘An Astrolabe made by the Yemeni Sultan al-Ashraf’, esp. p. 626, 
Fig. 2. 2 (back of the astrolabe) and p. 635, Fig. 3.2 (illustration of the back of the astrolabe in the 
treatise by al-Ashraf). On an exact replica of this astrolabe, see Sezgin 2003, II, p, 105; Sezgin 
2011, II, p. 105. The Sultan also composed another treatise called Kitab al Tabsirafi c ilm al-nujum 
on astrology, medicine and magic. Here also similar planetary symbols are used. Cf. Schmidl 2012, 
esp. pp. 49-52. 
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Provenance 

Collection Devlay, Cairo; Alain Brieux Collection, Paris; Collection Leonard 
Linton, Point Lookout, New York; Paris sale at Drouot on 9 and 10 October 1980 lot 
164; auctioned again in Paris on 7 December 2015. Its present location is not known. 
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B006 ASTROLABE BY C ABD AL-QADIR MUHIBB, NOT DATED 


Diameter 306 mm 

Frankfurt, Museum flir Angewandte Kunst 
CCA 3700 = 3923 


Repertoire 1 



Figure B006.1 - Front of the astrolabe 

(courtesy Institut fiir Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 
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This is the most ambitious astrolabe produced in Mughal India. 595 The rete 
accommodates 63 star pointers, which is the largest number among the Indo-Persian 
astrolabes. On the inner surface of the mater is engraved a geographical gazetteer of 285 
localities, again the largest number for Indo-Persian astrolabes. Besides the 
geographical gazetteer, the inner surface of the mater carries a circular table of 
declinations and mediations of 93 fixed stars and a rectangular table of maximum length 
of daylight for each degree of latitude from 13° to 52°. These two tables occur in no 
other Indo-Persian astrolabe. Again on the back of the astrolabe, there are some 
astrological tables which do not occur in any other Indo-Persian astrolabe. There are 
new features in the plates as well. On one plate, one half carries the projection for 
latitude 66;30° while the other half is engraved with the projection of the complement 
23;30°. Lahore astrolabes have occasionally triple projections for latitudes 0°, 72° and 
90°. A plate in this astrolabe displays a quadruple projection for 0°, 18°, 72° and 90°; 
the astrolabe maker is quite proud of this accomplishment and proclaims that it is his 
invention: min ikhlird' al-sdni c . 

From the viewpoint of workmanship also it is well made with meticulously drawn 
lines, especially the altitude circles for each degree on the plates. The kursT and the rete 
are very elegantly fashioned, although Muhibb’s other astrolabe B005 is a shade more 
beautiful in this respect. The thick edge of the astrolabe is decorated with a Persian poem 
in embossed letters and the remaining space is filled with a frieze of undulating tendrils 
and flowers. 



Figure B006.2 - Floral decoration on the edge of the astrolabe 
(courtesy Institut fur Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 


Furthermore, the astrolabe became somewhat notorious, because somebody made 
additional engravings on the back of the kursT and on the edge of the astrolabe to suggest 


This entry is based on Schmidl 1994 and a comprehensive astronomical, astrological and linguistic 
study of this astrolabe under preparation by Dr Petra G. Schmidl. I am deeply indebted to her for 
generously allowing me to make use of her two papers. I am also highly grateful to the Institut fur 
Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt, for the photos included in this 
entry. 
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that this astrolabe was made by or for the famous Nasir al-Din al-Tusi in 1269-70 and 
that it was priced 100 mithqdl of gold and 208 mithqal of silver. 596 


Components 

Body with kursT (d. 306), shackle, ring and cord, rete for 63 stars, 4 plates, alidade, 
pin, horse and ruler. The shackle, ring, cord and ruler are not original. 



Figure B006.3 - Kursi of the astrolabe with the signature of the astrolabe maker 

(detail of Figure B006.1) 


Front 

The plain ring and shackle and the blue cord are modern replacements. The kursi 
is elaborately reticulated with a cartouche in the middle. The profiles are made up of 
ogees and series of lobes; the finial is trifoliate with the two petals on the sides slightly 
curved downwards. A similar motif is repeated immediately below. The entire surface 
is decorated with embossed flowers and tendrils. The astrolabe maker’s signature is 
engraved on the cartouche in relief and reads c amal c abd al-qadir muhibb (the work of 
c Abd al-Qadir Muhibb). On the reverse side of the cartouche, there was probably the 


596 


Influenced by this false attribution to the great al-Tusi, the Institute of the History of Science, 
Johann Goethe University, of Frankfurt, acquired this astrolabe for the high price 21,500 DM in 
1960. Schmidl 1994 convincingly argues that these inscriptions are clear forgeries. 
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date of manufacture or another related engraving. This was crudely altered to yd 
muhammad nasir al-dln wa-d-dunya (O Muhammad, Support of the religion and of the 
world), which is employed by the Sufis as one of the 99 names of God. But it also creates 
the impression that the astrolabe is related to or made by the famous polymath and 
astronomer Nasir al-Dln al-TusI (1201-1294), the director of the Maragha observatory. 

The limb is divided in 0;30°, 1° and 5° and numbered clockwise in 5s from 5 to 

360. 

Rete 

The rete is reticulated very elegantly and very delicately. The rings of the Tropic 
of Capricorn, of the ecliptic and the partially represented equator are held together by 
the slender equinoctial bar which has a counter change at the centre and by the floral 
tracery. The design of the rete is almost the same as that in Muhibb’s other astrolabe 
B005, but with greater elaboration and with more loops. One major difference is the 
following: in B005 only one segment of the equator ring is represented below the 
equator ring in the north; here there are two segments both inside the ecliptic ring and 
below it. Both segments are interrupted in the middle for the lobed arches. 

The ecliptic ring is divided into the 12 signs of the zodiac and their names are 
engraved in the respective divisions. Each sign is divided in 5° and numbered 
accordingly anti-clockwise. The edge of the ring is calibrated in 1°. There are 63 star 
pointers, the exact positions of the stars being marked by a dot. 



1508 


Abd al-Qadir al-Muhibb al-Asturlabi 



Figure B006.4 - Rete of the astrolabe (courtesy Institut fur Geschichte der Arabisch-Islamischen 

Wissenschaften, Frankfurt) 


Table B006-1 Stars on the Rete 



<P 

Identification 

1 

Dhanab Qaytus JanubT 

|3 Ceti 

2 

Batn al-Hut 

(3 Andromedae 

3 

Akhir al-Nahr 

0 Eridani 

4 

Ras al-Muthallath 

a Trianguli 

5 

Rukbat Dhat al-KursT 

5 Cassiopeiae 

6 

Natih 

a Arietis 
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<P 

Identification 

7 

Sadr Qaytus 

k Ceti 

8 

Rds al-Ghul 

(3 Persei 

9 

Kaff al-Judhma’ 

a Ceti 

10 

Mirfaq al-Thurayya 

a Persei 

11 

Munir 

? 

12 

Rijl al-Musalsala 

Y Andromedae 

13 

Tail Masdfat Nahr 

y Eridani 

14 

c Ayn al-Thawr, Dabardn 

a Tauri 

15 

c Ayyuq 

a Aurigae 

16 

Rijl al-Yusra Jawzd’ (?) 

(3 Orionis 

17 

(no name) 


18 

Haq c a SahdbT 

k / qp Orionis 

19 

Rijl al-Yumna 

k Orionis 

20 

Mankib Din al-Inan 

(3 Aurigae 

21 

Yad al-Yumna 

a Orionis 

22 

Shfrd Yamanl 

a Canis Majoris 

23 

Shfrd ShamT 

a Canis Minoris 

24 

Taraf al-Saftna 

p Puppis 

25 

Basruhu (?) Mughallaf (?) 
SahdbT 

k Cancri / k Leonis 

26 

Fard al-Shujd c 

a Hydrae 

27 

Qalb al-Asad MalikT 

a Leonis 

28 

Zahr al-Dubb al-Akbar (?) 

a Ursae Majoris 

29 

Qb c idat Bdtiya 

a Crateris 

30 

Kabid (?) al-Asad 

? 
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<P 

Identification 

31 

Zubra 

6/0 Leonis 

32 

Sarfa 

(3 Leonis 

33 

Al-Qd id 

i] Ursae Majoris 

34 

Janah al-Ghurdb al- 
Ayman 

Y Corvi 

35 

Simdk A c zal 

a Virginis 

36 

Anwar al-Farqadayn 

(3 Ursae Minoris 

37 

c Anaq 

t, Ursae Majoris 

38 

Simdk Rdmih 

a Bootis 

39 

Kiffa JanubT 

a Librae 

40 

Kiffa ShamdIT 

(3 Librae 

41 

Nayyir Fakkah 

a Coronae Borealis 

42 

c Unuq Hayyah 

a Serpentis 

43 

Rdqis 

p Draconis 

44 

Rds al-Jathl 

a Herculis 

45 

Rds al-Hawwd 

a Ophiuchi 

46 

Kabid (?) al-Hawwd 

|3 Serpentis (?) 

47 

Rds al-Tinnln 

a Draconis 

48 

Nasr Wdqi c 

a Lyrae 

49 

Dhanab al-Uqdb 

t, Aquilae 

50 

Minqdr Dajdjah 

(3 Cygni 

51 

Nasr al-Ta’ir 

a Aquilae 

52 

Dhanab al-Ddlfin 

8 Delphini 

53 

Ridf 

a Cygni 

54 

Rukba Dajdjah 

0 ) Cygni (?) 
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<P 

Identification 

55 

Fain al-Faras 

8 Pegasi 

56 

Dlianab al-Jadi 

6 Capricorni 

57 

Sdq Sdkib al-Md’ 

a Aquarii 

58 

Matn al-Faras 

a Pegasi 

59 

Mankib al-Faras 

(3 Pegasi 

60 

Rd c T 

Y Cephei 

61 

Surrat al-Faras 

6 Pegasi 

62 

Janah al-Faras 

y Pegasi 

63 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 


There are four plates with the following particulars. 
Table B006-2 Plates 



<P 

Longest Day 

(Locality) 

la 

27° 

13;45 hours 

(Agra) 

lb 

29° 

13;53 hours 

(Delhi) 

2a 

32° 

14; 8 hours 

(Lahore) 

2b 

36° 

14;30 hours 

(middle of the 
fourth climate) 

3a 

22° 

13;22 hours 

(Mecca) 

3b 

0°+18 o +72 o +90° 



4a 

23;30°+66;30° 



4b 

Plate of horizons 
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On all the latitude plates, altitude circles are drawn for every single degree, and 
each fifth circle is numbered. On plate 3b, however, they are drawn for every 3°. The 
azimuth arcs are drawn for every 5° and numbered along the local horizon. They are 
drawn mostly above and below the horizon, but on some plates like lb, they are drawn 
only above the horizon. On all plates lines for seasonal hours are drawn and numbered 
from the western horizon onwards from 1 to 12 below the circle of the equator. 

The lines for equal hours are unusual. They are drawn for every 4 minutes, on 
some plates from the western horizon and on some other plates from both the western 
and the eastern horizons. In either case, the plates are all completely filled with the 
altitudes lines in the upper half and the lines for equal hours in the lower half. 

On plates for 27° and 29°, al-mashriq and al-maghrib are written below the 
horizon in the east and west. Immediately above the altitude circle for 28°, there are two 
different labels in the east and west; these could not be deciphered in the available photo. 
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Figure B006.5 - Plate lb for latitude 29° 


(courtesy Institut fur Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 

Geographical Gazetteer 

On the inner side of the mater, a geographical gazetteer with names, longitudes 
and latitudes of 285 localities is engraved in three circles, each consisting of 3 rows. 
Inside these three circles, there are three more rows carrying the names, declinations 
and mediations of 93 fixed stars. Thereafter are engraved the captions of these two lists 
in the two upper quadrants. On the left is the caption of the geographical gazetteer: 
jadwal atw[a]l buldan az jaza’ir khblidbt wa c ard ( c urud ) az istiwd rawd zTj kayumarthT 
shahriydn ilkhdru (table of the longitudes of localities from the Fortunate Isles and 
latitudes from the equator after the Zij Ilkhdm. In the upper right quadrant is the caption 
of the star list: jadwal ab c dd kawdkib az mu'addil al-nahdr wa darajat mamarr mintaqat 
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al-buriij (the table of distance of the stars from the celestial equator and the degrees of 
mediation of the ecliptic). 

In the middle of the plate is a rectangular table with the heading: jadwal salat bilcid 
az c ard 13 darjah td c ard 52 darjah (table of hours [of the longest day] at towns on 
latitude 13 degrees to latitude 52 degrees). 

The table of stars with their declinations and mediations and the table of hours of 
the longest day are unique here and do not occur in any other Indo-Persian astrolabe. 597 

This geographical gazetteer is said to be based on the IlkhanT tables, but there are 
several repetitions, which are shown in the fifth column of the following table. It appears 
likely that the astrolabe maker did not use the IlkhanT tables directly, but some other 
geographical table based on the IlkhanT tables, where these repetitions may have 
occurred. 

Although this is the largest geographical gazetteer in the Indo-Persian astrolabes, 
it contains less than 30 localities in the Indian subcontinent. 598 The only new place which 
is not listed in any other Indo-Persian astrolabe is Kalanjar (no. 283) or Kalinjar, a 
fortress city in Central India (80;29° E, 24;59° N). 599 


For the two tables, see the forthcoming paper by Petra Schmidl. 

I am, of course, pleased that Aligarh is mentioned under the old name Kul (no. 270). 
Kennedy 1987a, s.v. Kalanjar. 


599 
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Figure B006.6 - Geographical Gazetteer 

(courtesy Institut fur Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 


Table B006-3 Geographical Gazetteer 



Place Name 

L 

qp 

Comments 


Outer Circle 




1 

Makka 

Mubarak 

77; 10 

21 ;40 


2 

Madlnat Rasul 
Allah 

75;20 

25 ;0 


3 

Ta’if 

77;30 

23;0 


4 

Sus Aqsa 

15;30 

32;0 
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Place Name 

L 

tP 

Comments 

5 

Fara Qasba 
Janja 

18;0 

22;0 


6 

Tahart c Ulya 

35;30 

29;0 


7 

Sufla az 
Farniqiya 

36;0 

29;0 


8 

Silikhmaya 

37;0 

31;30 


9 

Qayrawan 

41 ;0 

31;40 


10 

Mahdiyya 

42;0 

32;30 


11 

Tarabulus 

Maghrib 

45 ;0 

32;0 


12 

Qurtuba 

Andalus 

38;27 

35;0 


13 

Taza az Barbar 

65;0 

14;0 


14 

JarmT az 

Habash 

65;0 

9;30 


15 

Durqula Shar 
Nuba 

53;40 

14;30 


16 

Qush Misr 

61;30 

24;30 


17 

Iskandariyya 

61;54 

30;58 


18 

Misr 

63;20 

30;20 


19 

Damiyat 

63;30 

31;25 


20 

Qulzum Kanar 
Darya 

64;0 

29;30 


21 

c Adan 

76;0 

11 ;0 

cf. 255, 284 

22 

San c a’ Dar al- 
Malikln (?) 

77;0 

14;30 

cf. 285 

23 

Zabld 

74;20 

14;10 


24 

Suhar 

14;0 

14;20 

cf. 26 
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Place Name 

L 


Comments 

25 

Yamama 

82;30 

23;0 

cf. 256 

26 

Suhar Bahrayn 

83;0 

24;30 

cf. 24 

27 

Lahsa 

83;30 

24;0 


28 

Qatlfa 

Bahrayn 

74;0 

25 ;0 


29 

Bayt al- 
Maqdis 

66;30 

31 ;50 


30 

c Asqalan 

66;30 

32; 15 


31 

Ramla 

77;50 

32; 10 


32 

Qaysara 

66;30 

32;30 


33 

Tabariyya 

68;0 

32;0 


34 

Sur 

68;30 

32;40 


35 

Say da 

68;30 

32;40 


36 

Tarabulus 

69;40 

34;0 


37 

Dimashq 

70;0 

33; 15 


38 

Ba c lbak 

70;45 

33; 15 


39 

Khims 

70;45 

34;0 


40 

Antakiyya 

71;26 

35;30 


41 

Sarfin 

71;7 

34; 15 


42 

Qlrbln 

72;0 

35;30 


43 

Halab 

72;10 

35;50 


44 

Mabij 

72; 15 

34; 10 


45 

Rahba 

74;35 

34; 10 


46 

Tarsus 

68;40 

36;42 


47 

Qasqasiyya 

69; 15 

36;45 
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Place Name 

L 


Comments 

48 

Malatya 

71;0 

37;0 


49 

Siqilliya 

65;0 

37; 10 


50 

Rumiya 

85;27 

41;50 


51 

Athlniya 

Madlnat 

Hikma’ 

69;40 

37;20 


52 

Qustantiyya 

59;50 

45 ;0 


53 

Maqldunya 

60;0 

41;0 


54 

c Ammuriya 

64;0 

43;0 


55 

Arzana Rum 

77;0 

39;40 


56 

Arzankan 

76;0 

38;0 


57 

Slwas 

71;40 

39;0 


58 

Sahimat 

72;35 

42;0 


59 

Qallqala 

73;25 

39;0 


60 

Qunya 

66;30 

41;0 


61 

Harran 

73;0 

36;40 

cf. 245 

62 

Raqqa 

73; 15 

36;0 

cf. 165,251 

63 

Ras al- c Ayn 

74;0 

36;50 


64 

Mas ar din 

74;0 

37; 15 


65 

Qarqarsiya 

74;40 

37;20 


66 

Nislbln 

75;20 

36;0 


67 

Sinjar 

76;0 

36;0 


68 

c Ana 

76;30 

34;0 


69 

Mawsil 

77;0 

34;30 


70 

Irbll 

77;20 

35;0 
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Place Name 

L 


Comments 

71 

Takrlt 

78;20 

34;30 


72 

Amid 

73;40 

38;0 


73 

Maladjird 

75;0 

38;45 


74 

Akhlat 

75;50 

39;20 


75 

Arjlsh 

77;0 

38;30 


76 

Abl 

79;0 

41 ;0 


77 

Salmas 

79; 15 

37;40 


78 

Khuway 

79;40 

37;40 


79 

Urmiya 

79;45 

37;0 


80 

Maw and 

80;45 

37;50 


81 

Najwan 

81; 15 

38;40 


82 

Maragha 

82;0 

38;0 


83 

Tabriz 

82;0 

38;0 


84 

Ardabll 

82;30 

38;0 


85 

Muqan 

83;0 

38;0 


86 

Bardha c a (?) 

83;0 

40;30 


87 

Jankza 

83;0 

41;20 

cf. 247 

88 

Shamkura 

83;0 

41;50 


89 

Tiflls 

83;0 

43;0 


90 

Alan 

83;0 

44;0 


91 

Baylaqan 

83;30 

39;50 


92 

Bakawiya 

84;30 

39;30 


93 

ShamakhI 

Qasba 

84;30 

40;50 


94 

Bab al-Abwab 

85;0 

43;0 
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Place Name 

L 


95 

Balanjar Dar 
al-Mulk 

85;20 

46;30 


Middle Circle 



96 

Kirya Madinat 
Rus 

87;0 

53;0 

97 

Safin 

86;30 

43;0 

98 

Bulfar 

90;0 

49;30 

99 

Bukhyar 

83;0 

44;0 

100 

Sarra Manra’a 

79;0 

34;0 

101 

Kufa 

79;30 

31;30 

102 

Al-Mada’in 

72;0 

33; 10 

103 

Baghdad 

80;0 

33;25 

104 

Wasit 

81;30 

32;20 

105 

Basra 

84;0 

30;0 

106 

Ubulla 

84;0 

30; 15 

107 

c Abadan 

84;30 

30;0 

108 

Jundnlshabur 

84;5 

31;55 

109 

Tustar 

84;30 

31;30 

110 

c Askar 

84;30 

31; 15 

111 

Ahwaz 

85;0 

31;0 

112 

Ramhurmuz 

85;45 

31 ;0 

113 

Arrajan 

86;30 

31;55 

114 

Shabur 

86;55 

30;0 

115 

Kazirun 

87;0 

29; 15 

116 

Nawbandajan 

87; 15 

37; 10 


Comments 
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Place Name 

L 

<P 

117 

FTruzabad 

87;30 

28;10 

118 

Shlraf 

88;0 

29;0 

119 

Shiraz 

83;0 

29;36 

120 

Istakhr 

88;30 

30;0 

121 

Yazd 

89;0 

32;0 

122 

Sahrazur 

82;20 

32;30 

123 

Hulwan 

82; 15 

34;0 

124 

Farmasln 

83;0 

34;30 

125 

Dlnawar 

83;0 

35;0 

126 

Suhraward 

83;20 

36;0 

127 

Nahawand 

83;45 

34;20 

128 

Zankan 

83;40 

36;30 

129 

Abhar 

84;30 

36;45 

130 

Hamadan 

83;0 

35;10 

131 

Karkh 

84;45 

34;0 

132 

Sawa 

105;0 

36; 15 

133 

Qazwln 

105;0 

37; 15 

134 

Aba 

105;0 

34;40 

135 

Jurbadaqan 

105;30 

30; 15 

136 

Samlrum 

105;40 

32; 15 

137 

Isfahan 

106;40 

32;25 

138 

Kashan 

106;0 

34;0 

139 

Qumm 

85;40 

34;45 

140 

Rayy 

86;20 

35;0 


Comments 


cf. 226 Zanjan 
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Place Name 

L 

<P 

Comments 

141 

Khwarizm 

87;10 

35;40 

cf. 187 

142 

Alamut 

85;37 

36;21 


143 

Taliqan 

85;45 

37; 10 


144 

Jllan 

85;10 

37;0 


145 

Kajur Kalar 

86;50 

36;25 


146 

Dumawand 

87;20 

37; 10 


147 

Amul 

88;20 

36; 15 


148 

Sarina 

58;0 

37;0 


149 

Askar Qasba 
Jurjan 

89;30 

37; 15 


150 

Jurjan 

90;0 

36;50 


151 

Samnan 

88;0 

36;0 


152 

Damwan 

88;55 

36;20 

Damghan ? 

153 

Bistam 

89;30 

37; 10 


154 

Tiyar 

89;50 

35;0 


155 

Farawa 

90;0 

39;0 


156 

Mazlnan 

90;30 

37;0 


157 

Sabzawar 

91;30 

36;05 


158 

Nlshabur 

92;30 

36;21 


159 

Tus 

92;30 

36;0 


160 

Turshlz 

92;0 

35;0 


161 

Tabas 

92;0 

33;0 

cf. 164, 167 

162 

Tun 

92;30 

34;30 


163 

Fabln (?) 

93;20 

33;40 

cf. 166 

164 

Tabas KilakI 

94; 15 

33; 15 

cf. 161, 167 
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Place Name 

L 


Comments 

165 

Raqqa 

92;30 

34;30 

cf. 62, 251 

166 

Qa’In (?) 

93;20 

33;40 

cf. 163 

167 

Tabas Maslna 

94; 15 

33; 15 

cf. 161, 164 

168 

Zuzan 

93;30 

35;20 


169 

Bushanj 

94;5 

34;50 


170 

Harat 

94;20 

37;30 


171 

Badhghln 

97;30 

34;20 


172 

Sarakhs 

94;30 

37;0 


173 

Marw 

97;0 

36;30 


174 

Juzajan 

98;0 

35;30 


175 

Fariyab 

99;0 

34;45 


176 

Ashurhan 

100;0 

36;45 


177 

Balkh 

101 ;0 

36;41 


178 

Bamiyan 

102;0 

34;35 


179 

Samankan 

102;0 

36;0 


180 

Qabadhiyan 

102;0 

37;45 


181 

Walwa[li]j 

102; 20 

36;55 

cf. 228 

182 

Taliqan 

102;50 

37;25 


183 

Andabat 

103;45 

37;0 


184 

Badakhshan 

104.24 

37;10 


185 

Bulur 

108;0 

37;0 


186 

Bukurkanj 

93;45 

42;35 


187 

Khwarizm 

94;30 

42; 17 

cf. 141 

188 

Hazar Asb 

90;0 

41;0 
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Place Name 

L 


189 

Kat 

95;0 

41^36 

190 

Darqan 

94; 15 

39;30 


Inner Circle 



191 

Bukhara 

97;30 

39;50 

192 

Samarqand 

99;16 

39;34 

193 

Nasaf 

98;0 

39;0 

194 

Lishn 

99;30 

39;30 

195 

Mashhad 

99;50 

43;36 

196 

Taraz 

99;50 

44;31 

197 

Usrushana 

180;0 

40;0 

198 

Saghaniyan 

180;30 

38;47 

199 

Khujand 

75;35 

41 ;55 

200 

Shash 

81 ;0 

43;0 

201 

Tunka Qasba 

81 ;0 

43;25 

202 

Marghana 

101.20 

42;25 

203 

Uzland 

102;50 

44;0 

204 

Ush 

102; 20 

43;20 

205 

Kashghar 

106;30 

44;0 

206 

Jaj 

109;0 

42;30 

207 

Khutan 

107;0 

42;0 

208 

Al-Maligh 

102;30 

44;0 

209 

Qabaligh 

108;0 

44;0 

210 

Uwln 

110;0 

46;0 

211 

Blsh Basali c 

111 ;0 

45;50 


Comments 
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Place Name 

L 

<P 

Comments 

212 

Qaraqurum 

95;0 

46;0 


213 

Khan Baligh 

124;0 

46;0 


214 

Nanknas 

130;0 

39;0 


215 

Mahdiyya 

140 

30;0 


216 

Sirjan 

90;20 

29;30 


217 

Htirmuz 

92;0 

25 ;0 


218 

Bardslr 

92;30 

29;50 


219 

Jlruft 

93;0 

27;0 


220 

X-m-n (?) 

73;20 

15; 10 


221 

Bamar (?) 

94;0 

28;30 


222 

c Askar 

86;8 

30;40 


223 

Narmashlr 

94;20 

29;0 


224 

Kazirun 

87;8 

29;50 


225 

Khabls 

93;0 

31 ;0 


226 

Zanjan 

88;8 

38;8 

cf.128 

227 

Zara 0 

97;0 

32;30 


228 

[Wa]lwalih (?) 

102;4 

16;40 

cf. 181 

229 

Bust 

100 

33;0 


230 

T-r-h-x-a (?) 

86;28 

33;50 


231 

Talisabad 

101 ;55 

32;30 


232 

Haraql[a] (?) 

88;04 ! 

46;45 ! 


233 

Maymand 

101 ;55 

33;20 


234 

Qardar 

120; 25 

38;35 


235 

Ghazna 

104; 20 

33;35 

cf. 236 
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Place Name 

L 

<P 

Comments 

236 

Ghaznayn 

104; 8 

35;8 

cf. 235 

237 

Banjahir 

104;40 

35;0 


238 

Ribat Amir 

105;0 

34;0 


239 

Maghan 

108;36 

37;8 

Damghan? 

240 

Tir (?) Qasba 
Makran 

98;0 

26; 15 


241 

Qa’in 

120; 15 

38; 1 5 


242 

Kij 

99;0 

28;0 


243 

Jiruft 

98;8 

32;14 


244 

Halik az 
• 

Makran 

99;0 

30;0 


245 

Harran 

75;08 

37;45 

cf. 61 

246 

Daybul 

102;30 

14;20! 


247 

Kanja 

81 ;4 

41 ;8 

cf. 87 

248 

Mafa az Hind 

82;0 

19;20 

corrupt for 
Tana? 

249 

[Di]his[t]an (?) 

91;50 

36;45 


250 

Nahlawara 

102;30 

22;0 


251 

Daqqa (?) 

78; 1 5 

34;8 

corrupt for 
Raqqa (cf. 62, 
165)? 

252 

Sawmnat 

106;0 

17;0 


253 

Bamm 

98;- 

32;8 


254 

Qandahar 

107;40 

33;0 


255 

c Adan 

74;3 

18;3 

cf. 21, 284 

256 

Tamata (?) 

82;30 

24; 10 

corrupt for 

Yamama (cf. 
25)? 
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Place Name 

L 


Comments 

257 

Multan 

107;35 

29;40 


258 

Lahawar 

109;20 

31;50 


259 

Kashmir 

108;0 

35;0 


260 

Tubbat 

110;0 

40;0 


261 

Kabul 

104;40 

34;30 


262 

S-w-r-x-w-r 

(?) 

89;4 

33;4 


263 

X-d-m-x-r-h-a 

112;8 

30;0 


264 

Banlbat 

113;20 

28;52 


265 

Dihll 

113;35 

28;19 


266 

Akra 

115;0 

27;0 


267 

Kawaliyar 

114;0 

26;29 


268 

Safhal 

115;0 

28;4 

Sanbhal 

269 

Bara wan 

117; 19 

26;32 

Bada’un 

270 

Kul 

114;39 

28;0 


271 

Banaras 

117;20 

26; 15 

cf. 269 

272 

Jawnbur 

119;6 

26;36 


273 

Sarandlb 

130;0 

10;0 


274 

Bunhabur (?) 

120;4 

20;0 

cf. 277 

275 

Ajlr 

102;0 

25 ;0 

cf. 280 

276 

Ahmadabad 

118;40 

23; 15 


277 

Burhanbur 

119;- 

22;0 

cf. 274 

278 

Dawlatabad 

111 ;0 

20;30 


279 

Kahbayat 

109;4 

24;0 

Kanbayat 

280 

Ajmlr 

111 ;5 

24;0 

cf.275 
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Place Name 

L 

<P 

Comments 

281 

Qannawj 

115;50 

26;35 


282 

Ha[n]sl 

112;25 

29;45 


283 

Kalanjar 

120; 5 

28;25 


284 

c Adana 

75;03 

18;3 

cf. 21,255 

285 

Sa c a’n 

77;20 

16;04 

cf. 22 


Back 

On the back, there are altitude scales on the upper half of the rim, divided in 0;30°, 
1 ° and 5° and numbered in 5 s as 5—90; 90— 5. 

In the trigonometric quadrant on the upper left are drawn sixty horizontal lines at 
equal distances and fifteen vertical lines at intervals gradually decreasing towards the 
circumference, but neither set is numbered. Moreover, a bundle of 60 arcs are traced 
from the east point up to the upper vertical radius where they merge with the 60 parallel 
lines. Of these every fifth is drawn as a thicker arc. These arcs are numbered in 5s from 
5 to 60, starting from the horizontal diameter and reaching vertically up to the arc of the 
quadrant. The purpose of these 60 arcs is not known, so also the significance of a small 
half circle engraved on the vertical radius. 

The 60 horizontal lines in the upper left quadrant are extended into the solar 
quadrant in upper right as declination arcs for each 3° of solar longitude. Each tenth arc 
which forms the boundary between zodiac signs is drawn as a thicker line. The names 
of the corresponding zodiac signs are inscribed along the two radii. 

In the lower half are drawn the shadow squares. The one on the left is for a base 
of 7; here the vertical horizontal scales are divided in 7 parts each and numbered 
accordingly. The shadow square on the right is for bases of 12 and 60; the scales are 
first divided in 12 parts and numbered from 1 to 12. Then each part is divided in 5 so 
that there are 60 divisions in each scale. The four scales are given the following labels: 
Vertical scale on the left: zill aqdam al-ma c kus (direct shadow in feet) 

Horizontal scale on the left: zill aqdam al-mustawT (reverse shadow in feet) 
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Horizontal scale on the right: zill sittaym al-mustawT (direct shadow in 60 divisions) 
Vertical scale on the right: zill sittaym al-ma c kus (reverse shadow in 60 divisions). 

On the lower half of the rim are engraved cotangent scales. The scale on the left 
is divided in feet and the unequal divisions are numbered in 5s clockwise from the 
meridian, followed by the label zill aqdbm. The scale on the right is divided in digits 
and the unequal divisions are numbered in 5s anti-clockwise from the meridian, 
followed by the label zill asdbi c . 

Between the cotangent scales on the rim and the shadow squares, there are eight 
semi-circular rows; the first two are filled with the names of the 28 lunar mansions and 
the names of the 12 zodiac signs; the next two rows carry the table of the limits and the 
following two rows the decans and their regents. 600 

The last two rows contain, as the labels engraved immediately thereafter inform 
us, the sun’s declination of the sun in each sign of zodiac ( mayl al-shams fi-l-buruj) and 
a scale of shadows ( al-raqd’im al-mustawat ). 

Inside the shadow squares are engraved four astrological tables. Starting from the 
left, these are the diurnal and nocturnal regents of the triplicities ( arbdb muthallathdt 
ruz, arbdb muthallathdt shab), novenaries ( nuhbaharr ), exaltations and deteriorations of 
the planets ( sharaf and hubut ), apogees and perigees of the planets. The tables of 
triplicities are well known. The other three are new. 

In the novenaries, each zodiac sign is divided into 9 equal parts of 3;30° which are 
assigned to planets in their domiciliary order. The arrangement is the same for all the 
four signs in a trigon. This table is derived from the navdmsa (lit. ninth part) of Sanskrit 
astronomy. 601 The zarqdlT astrolabe by Diya’ al-Dln Muhammad of the Lahore family 
also carries this table of novenaries (A091). 

The table of the exaltations and deteriorations show the degrees of the signs where 
a particular planet is most effective or the reverse. 602 


600 Here and in the tables engraved inside the shadow squares, the astrolabe differs a few times from 
the standard tables, owing to scribal errors or other reasons. An analysis of these differences will 
appear in the forthcoming paper by Dr. Schmidl. 

601 Cf. Kaye 1918, p. 124; Turstig 1980, p. 57-57. 

602 Analogous to paramocca and paramamca of Sanskrit astrology; cf. Turstig 1980, p. 161. 
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On the table of the apogees and perigees, Schmidl remarks that the position of the 
apogees and perigees of planets depends on the time when the observation is made; but 
the astrolabe does not mention any time of observation; however, a comparison with the 
table in al-Blrunl’s Kitdb al-TafhTm does not show any significant differences. 



Figure B006.7 - Back of the astrolabe 

(courtesy Institut fur Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 
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Alidade 

The alidade is straight without any counter change; it has ornate ends and an ornate 
centre-piece. The edge and the upper rim on the both sides carry sexagesimal scales. On 
the upper register on the right hand side, the sexagesimal scale is divided in 5s and 
numbered from 5 to 60 the mid-point of the astrolabe to the tip. The lower register on 
this side is marked for unequal hours to be used when the alidade is employed as a 
sundial. 

On the left-hand side of the alidade are drawn declination arcs as on the upper 
right quadrant on the back and the signs are faintly marked by their serial numbers. 

The ruler attached in front is ungraduated and must be a replacement. The pin is 
original and bears an ornate tip which projects out on the front side when the astrolabe 
is fully assembled. The wedge is shaped like the head of a horse with un upright ear and 
with an eye and a nostril indicated by small holes. 



Figure B006.8 - Alidade, ruler, pin and horse 
(courtesy Institut fiir Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 


Inscriptions 

1. On the front side of the cartouche in the kursT is the original inscription which 
reads 

c amal c abd al-qcidir muhibb 
The work of c Abd al-Qadir Muhibb. 



Figure B006.9 - Astrolabe maker’s signature (detail of Figure B006.1) 
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2. On the reverse side of the cartouche, somebody later engraved yd muhammad 
nasir al-dln wa-d-dunya (O Muhammad, Support of the religion and of the 
world), which is employed by the Sufis as one of the 99 names of God. But it 
also creates the impression that the astrolabe is made by or for the famous 
astronomer Nasir al-Dln al-TusI, the director of the Maragha observatory. 



Figure B006.10 - Engraving on the back of the kursi (detail of Figure B006.7) 

3. In order the enforce the notion that the astrolabe is associated with Nasir al-Dln 
al-TusI and thus to increase its age and the monetary value, two other inscriptions 
are engraved on the edge of the astrolabe. On the right hand side is the inscription 
yazdigird sanata 638 (1269-70) and taldyeksod mithqal (100 mithqal gold). 



Figure B006.11 - Engraving on the edge of the astrolabe (courtesy Institut fur Geschichte der Arabisch- 


Islamischen Wissenschaften, Frankfurt) 

4. On the left-hand side of the edge is engraved noqreh duwist wa hasht (?) (208 
mithqal silver). Mithqal is a unit of weight in Arabic and is equal to 4.25 grams. 



Figure B006.12 - Engraving on the edge of the astrolabe 


(courtesy Institut fur Geschichte der Arabisch-Islamischen Wissenschaften, Frankfurt) 
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Provenance 

The astrolabe was formerly in the possession of Jamileh Yeganeh, Teheran; in 
1960 it was acquired by the Institute of History of Science, Johann Goethe University, 
Frankfurt. After the closure of this institute in 2007, it was given on long term to the 
Museum fur Angewandte Kunst, Frankfurt. 

Bibliography 
Schmidl 1994. 
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CCA 73; Repertoire 1 



Figure B007.1 - Front of the astrolabe (© Museum of the History of Science, Oxford) 
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Ibn Muhibb Haqlqa must be the son of c Abd al-Qadir Muhibb; he is known through 
just this one astrolabe. As on the majority of Lahore astrolabes, there are two sigmoid 
curves on this astrolabe also for the sun’s midday altitude at latitudes 27° and 32°. 
Chronologically, Haqlqa is a contemporary of Diya’ al-Dln Muhammad of Lahore and 
employs exactly the same symbol for zero as Diya’ al-Dln does, the symbol which looks 
like a small pair of scissors. 

Components 

Body with kursT (d. 77, h. 109, t. 7), ring, shackle and cord, rete, 6 plates and 
alidade; the pin and wedge are lost; the ensemble is held together by a bolt and a nut. 
Inside the rim of the main body, there is a small peg at the north point to hold the plates 
in position. There is a notch at the corresponding place in all the plates. Moreover, just 
above the peg, a pin appears to have been attached to the mater originally. It is gone 
now and just the hole remains. There is a hole at the corresponding place in all the plates. 

Front 

The ring is large with an octagonal cross-section; the shackle also has an octagonal 
cross-section and the shape of a trefoil. A green cord is attached to the ring. The kursT 
was made separately and soldered to the main body. It is solid; in each profile, there is 
a highly exaggerated mango-shaped scallop. 

The limb is divided in 1° (not uniformly) and 5° and numbered in 5s clockwise 
from 5 to 360. In the very first cell, the engraver made an error; he first inscribed 360, 
scratched it over and added 5 above it. 

Rete 

The very slender Capricorn ring and the much wider ecliptic ring are held together 
by the equinoctial bar which has a counter change at the centre. The ecliptic ring is 
divided into the 12 signs of the zodiac and labelled with their names. Each sign is 
subdivided into five parts, but these parts are not numbered. The star pointers are joined 
by an almost symmetrical tracery. On the surface of the rete, there are traces of the 
circles of equator and of the Tropic of Cancer. A knob to rotate the rete is affixed to the 
equinoctial bar near the east point. The Capricorn index is not well defined. There are 
17 star pointers. Because of the small size of the astrolabe, the star names engraved on 
the rete are starkly abbreviated. 
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Table B007-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus 

(3 Ceti 

2 

[Kaff] al-Jadhma 

a Ceti 

3 

Ghul 

(3 Persei 

4 

Dabardn 

a Tauri 

5 

Yad al-Jawzd’ Yusrd 

y Orionis 

6 

Shfrd [YamanT] 

a Canis Majoris 

7 

Muqaddam 

a Geminorum 

8 

? 


9 

Tarfat ... 

p Puppis 

10 

Qa c idat Bdtiya 

a Crateris 

11 

Simak [Rdmih] 

a Bootis 

12 

Qalb al-Aqrab 

a Scorpii 

13 

Rds al-Hawwa 

a Ophiuchi 

14 

Td’ir 

a Aquilae 

15 

[Fam] Faras 

e Pegasi 

16 

Dhanab al-JadT 

5 Capricorni 

17 

KaffKadTb ? 

(3 Cassiopeiae 


Plates 

There are six plates; the first five serve 10 different latitudes from 18;14° to 36°. 
It is not clear which locality is indicated by the first latitude 18; 14°; no locality with this 
latitude is listed in the geographical gazetteer. 
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Table B007-2 Plates 




Longest Day 

(Locality) 

la 

18;14° 

13;9 hours 

? 

lb 

29° 

13;52 hours 

(Delhi) 

2a 

21;40° 

13;22 hours 

(Mecca) 

2b 

25;0° 

13;35 hours 

(Medina) 

3a 

26° 

13;43 hours 


3b 

28° 

13;44 hours 


4a 

27° 

13;43 hours 

(Agra) 

4b 

32° 

14; 8 hours 

(Lahore) 

5a 

34° 

14; 20 hours 


5b 

36° 

13;32 hours 


6a 

Plate of ecliptic 
coordinates 



6b 

Plate of horizons 




On plates 1, 2, 3 and 5, altitude circles are drawn for every 6°, azimuth arcs for 
each 10° below the local horizon, and lines for seasonal hours. There are no lines for 
equal hours. On plate 4, latitude circles are traced for every 3°, azimuth arcs for each 
10° below the horizon, and plain lines for seasonal hours and dotted lines for equal 
hours from the western horizon. 

Geographical Gazetteer 

The gazetteer provides the names, longitudes and latitudes of 34 localities in two 


circles. Strangely, Delhi is not mentioned here, although plate lb is designed for latitude 
29°. 
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Table B007-3 Geographical Gazetteer 



Place Name 

L 

T 


Outer Circle 



1 

Makka Mu c zzam 

77;10 

21;40 

2 

Madlnat 

Musharrafa 

75;20 

25 ;0 

3 

Kufa 

79;30 

31;30 

4 

Al-Rum 

77;0 

39;50 

5 

Dimashq 

70;0 

33; 15 

6 

Tabriz 

82;0 

38;0 

7 

Baghdad 

80;30 

33;25 

8 

Yazd 

89;0 

32;30 

9 

Isfahan 

86;40 

32;25 

10 

Tus 

94;30 

37;0 

11 

Balkh 

101;0 

36;41 

12 

Bukhara 

97;30 

39;50 

13 

Hamadan 

83;0 

35; 10 

14 

Harat 

94;33 

34;30 

15 

Harmuz 

92;0 

35;0 

16 

Qandahar 

107;40 

33;0 

17 

Kabul 

104;40 

34;30 

18 

Kashmir 

103;0 

35;0 

19 

Lahur 

109;20 

31;50 

20 

Multan 

107;35 

29;40 

21 

Mashhad Maqdis 

92;30 

36;0 

22 

Sabzawar 

91;30 

36;5 
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Place Name 

L 

<P 

23 

Shiraz 

108;0 

29;36 


Inner Circle 



24 

Bljapur 

115;30 

17;20 

25 

Burhanpur 

113;0 

20;30 

26 

Dawlatabad 

111 ;0 

20;30 

27 

Ajmlr 

111 ;0 

26;0 

28 

Kawaliyar 

114;0 

26;29 

29 

Qannawj 

115;50 

26;35 

30 

Jawnpur 

119;6 

26;36 

31 

Akbarabad 

114;0 

26;43 

32 

Dhaka Bankala 

130;0 

27;0 

33 

Patna 

120;45 

26; 40 

34 

Ahmadabad 

108;40 

28; 15 


Back 

The rim of the upper half is engraved with two latitude scales which are divided 
in 1° and 5° and numbered in 5s as 5—90; 90—5. The upper left quadrant carries 30 
horizontal lines; these are numbered in 6s along the vertical radius from the centre up 
to the south point. The solar quadrant in the upper right is divided by 5 declination arcs 
into 6 zones, each of which represents a pair of zodiac signs. The names of the signs are 
engraved along the two radii. Two curves of the midday altitude of the sun throughout 
the year at latitudes 27° and 32° are plotted in this quadrant with the labels khatt nisf 
al-nahar bi-ard 27 (line of midday at the latitude of 27°) 603 and khatt nisf al-nahdr bi- 
c ard 32 (line of midday at the latitude of 32°). 


603 


Gunther 1932, p. 202 and Repertoire read this latitude erroneously as 37°. 
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Abd al-Qadir al-Muhibb al-Asturlabi 



Figure B007.2 - Back of the astrolabe (© Museum of the Flistory of Science, Oxford) 


Shadow squares are drawn in the lower half, on the left for a base of 7 and on the 
right for a base of 12. The scales are divided and numbered accordingly, and are 
accompanied by the following labels: 

In the inner corner on the left: zill sullam aqdcim (scale of shadows in feet) 
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Vertical scale on the left: zill aqdam mcfkus (reverse shadows in feet) 

Horizontal scale on the left: zill aqdam mustawT (direct shadows in feet) 

In the inner corner on the right: zill sullam asdbi c (scale of shadows in digits) 
Horizontal scale on the right: zill asabb mustawT (direct shadows in digits) 

Vertical scale on the right: zill asdbi c ma c kus (reverse shadows in digits). 

The rim of the lower half carries cotangent scales. The scale on the left is in feet. 
The outer row is divided in groups of six unequal units and numbered in 6s from the 
vertical diameter clockwise as 6, 7, 12, 18, 24 ... 60, followed by the label zill aqdam 
(shadows in feet). The inner row is divided in single units. The scale on the right is in 
digits. The outer row here is also divided in groups of 6 and numbered in 6s from the 
vertical diameter anticlockwise as 6, 7, 12,18, 24 ... 60, followed by the label zill asdbi c 
(shadows in digits). 

Between the cotangent scales and the shadow squares are two semi-circular rows 
engraved with the names of the 12 signs of the zodiac and the names of the 28 
corresponding lunar mansions. 

Alidade 

The alidade has ornate ends and an ornate centre-piece. The upper register of the 
right arm carries a sexagesimal scale, numbered in 6s, from 6 to 60, starting from the 
centre and reaching up to the tip. The lower register on this side is marked with the serial 
numbers of seasonal hours for measuring time when the alidade is used as a sundial. 
The left arm is divided as in the solar quadrant on the upper right quadrant on the back 
and is marked with the serial numbers of the zodiac signs. 

Inscription 

The maker’s signature is engraved upside-down inside the shadow squares: 
ibn muhibb haqTqa 
ghafr alldh dhunubah sanah 1057 
‘Ibn Muhibb HaqTqa 

May God forgive his sins; year 1057 [Hijrl = AD 1647-48].’ 

Bibliography 

Gunther 1932, no. 73, pp. 201-202, figures 101-102. 
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MUHAMMAD SALIH TATAWI 604 

Muhammad Salih Tatawl (fl. 1659-1666) is known from four astrolabes and three 
celestial globes; besides, three unsigned astrolabes and one unsigned celestial globe can 
be attributed to him on stylistic grounds. He is the only instrument maker outside the 
Lahore family who produced so many instruments in the seventeenth century. He signs 
his creations with a short inscription c amal muhammad tatawl, followed by the year. In 
the globe of 1659, he writes tatahwl in stead of tatawl. On this Emilie Savage-Smith 
remarks as follows: ‘It is unlikely that the maker was from Tatta in the Sind (the delta 
of the Indus river) since the name of the town is written with slightly different letters 
and should more accurately be transliterated as T’hat’t’ha.’ 605 Actually the name is 
written to day in English as Thatta, in the local language Sindhi as A and in Urdu as 
. At the time of Muhammad Salih, Urdu was still in the stage of formation and Salih 
may have spelt his name according to the Sindhi usage. In the geographical gazetteer of 
his astrolabe of 1666 (B011), he lists the town as Tatah (42) with a longitude of 102;30° 
and latitude of 25;10° (the modern values are 67;55,28 E and 24;44,46° N). 

It is not known where his workshop lay, at his native place Thatta itself, or 
elsewhere. On the celestial globe he produced in 1659, he writes that it was made by the 
order of ( bi-farmdyish ) Shykh c Abd al-Khaliq. A unique manuscript of the Tashil-i Zlj- 
i Ulugh BegT of Mulla Chand Baha’ al-Dln in the Sawai Mansingh Palace Library at 
Jaipur bears the seal of c Abd al-Khaliq, ‘a slave of Shah Jahan’, dated 1030 AH (AD 1628- 
29). 606 Therefore, Muhammad Salih’s patron c Abd al-Khaliq must be a high dignitary at 
the court of Shah Jahan at Agra. 

No other information is available about Salih personal life, save the astrolabes and 
celestial globes produced by him. 607 His astrolabes can be divided into two broad 
categories. In the first category are the small astrolabes B009 (Mumbai), B010 (V&A), 


604 Savage-Smith 1985, nos. 25 and 29, pp. 229-232, 304, Fig. 18; Sarma, Ansari & Kulkarni 1993; 
Maddison & Savage-Smith 1997,1, pp. 235 and 237. 

605 Savage-Smith 1985, p. 44; the same wording again on p. 229. 

606 Pingree 1999, p. 76, n. 18. 

607 His celestial globes will be discussed in section G. 



B007 - Astrolabe by c Abd al-Qadir Muhibb, not dated 


1543 


B012 (Patna) and B013 (Karachi); these have diameters between 111 mm and 144 mm. 
The second category comprises the two large astrolabes B011 (Oxford) and B014 
(Salem). 

B009, B012 and B013 of the first category contain almost identical kursTs and 
retes. The kursis are solid with profiles made up of two ogees. The shackle is trifoliate 
like the shackles in the Lahore astrolabes, but has a knob at the top which seems to be a 
characteristic feature of Salih. In the retes, the three rings of the Tropic of Capricorn, 
ecliptic and the partially represented equator ring are held together by the complete 
equinoctial and solstitial bars, both with a counter change at the centre. There is no floral 
tracery joining the star pointers. These arise from the circular rings and straight bars 
which have been just mentioned. The star pointers have the simple shape of lobed 
daggers. Unlike the retes in the Lahore astrolabe makers, Salih’s retes are not cluttered 
with too many star pointers; there are less than 30 named star pointers. 

The backs of the astrolabes in this first category also differ from Lahore astrolabes. 
The solar quadrant on the upper right quadrant carries a universal horary quadrant with 
two faintly drawn curves of the midday altitude of the sun at latitudes 27° and 32°. The 
accompanying labels read nisf al-nahdr bi-ard 27 or 32, while in the Lahore astrolabes 
the labels read kliatt nisf al-nahdr bi-ard x. In the lower half, besides the shadow squares 
and the cotangent scales, there is just one astrological table with the names of the zodiac 
signs and the names of corresponding lunar mansions. 

The astrolabe BO 10 broadly shares these features, but has an ornate kursi and an 
indifferent tracery in the rete. 

The astrolabe of 1666 (B011) is much larger with a diameter of 194 mm and is 
very flamboyant with a reticulated kursi and a floral tracery in the rete. The astrolabe 
BO 14 is still larger with a diameter of 218 mm, its reticulated kursi is more ornate than 
the same in B011, but the rete is closer to the retes in the first category. The backs of 
these astrolabes are quite similar to the backs of the astrolabes in the first category, but 
do not have any graphs of solar meridian altitude. 
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B008 ASTROLABE BY MUHAMMAD SALIH, 1072 AH (AD 1661-62) 
Diameter ? 

PLU, ex-Edgerton (Mass), private collection of Eugen Hoffmann 
Repertoire 2 

The following information is based on Repertoire; no other details are available. 


Rete 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. There are 21 named star pointers. 

Back 

The upper half of the rim carries two altitudes scales, each marked up to 90°. 
Upper left quadrant with a sine graph; upper right quadrant with two curves for the sun’s 
meridian altitude at latitudes 27° and 32°; in the lower half, shadow squares, 
astrological tables, and cotangent scales on the rim. 

Inscription 


‘amal muhammad salih tatawi sanah 1072 

The work of Muhammad Salih of Thatta, year 1072 [Hijrl = AD 1661-62] 
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B009® ASTROLABE BY MUHAMMAD SALIH, 1074 AH (AD 1663-64) 
Diameter 131 mm 

Mumbai, Chhatrapati Shivaji Maharaj Vastu Sangahalaya (# F 209) 



Figure B009.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Muhammad Salih Tatawi 


Components 

Body with kursT (d. 131, h. 159, t. 7), ring, shackle, rete, 6 plates, alidade and 
horse. The pin is missing. 

Front 

The ring, made of a darker alloy, is large with a circular cross-section. The shackle 
has an octagonal cross-section, with straight legs and a knob at the top. The limb and 
front part of the kursT are cast together and riveted to the back plate by a series of 7 nails 
all along the circumference. The kursT is solid without any decorative engraving. The 
profiles are made up of two ogees, a larger one near the base and a smaller one above. 


The limb is graduated in 1° and 6°and numbered in 6s from 6 to 360 clockwise. 



Figure B009.2 - Rete of the astrolabe (photo by S. R. Sarma) 
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Rete 

The three rings of the Capricorn, equator and ecliptic are held together by the 
equinoctial and solstitial bars, both completely represented, both with the counter 
change at the centre. The equinoctial bar has one more counter change at its intersection 
with the ecliptic ring in the east. The equator is represented by two large segments, one 
inside the ecliptic and the other below the ecliptic. The segment below the ecliptic is 
supported by two transversal bars which stretch from the Capricorn ring to the ecliptic 
ring. A handle is attached to the transversal bar on the left. Blunt Capricorn index. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names; each sign is divided into groups of 6° and numbered accordingly; the bevelled 
edge is graduated in 3°. 

There are 21 named star pointers, 11 to the north of the ecliptic and 10 to the south. 
They look like leaves, or rather like lobed daggers. 

Table B009-1 Stars on the Rete 



Star Names 

Identification 

1 

Dhanab al-Qaytus 
[ShamalT] 

i Ceti 

2 

Rds al-Ghul 

(3 Persei 

3 

c Ayn al-Thawr 

a Tauri 

4 

Rijl Jawzd’ al-Yusra 

(3 Orionis 

5 

c Ayyuq 

a Aurigae 

6 

Shfrb Yamdniyya 

a Canis Majoris 

7 

Shfrd Shdmiyya 

a Canis Minoris 

8 

Fard Shujd c 

a Hydrae 

9 

Zahr al-Asad 

5 Leonis 

10 

Jcindh al-Ghurdb 

y Corvi 

11 

Simak A c zal 

a Virginis 

12 

Simak Ramih 

a Bootis 



1548 


Muhammad Salih Tatawi 



Star Names 

Identification 

13 

Nayyir al-Fakkah 

a Coronae Borealis 

14 

c Unuq al-Hayyah 

a Serpentis 

15 

Qcilb al-Aqrab 

a Scorpii 

16 

Ras al-Hawwa 

a Ophiuchi 

17 

Nasr Fair 

a Aquilae 

18 

Fam al-Faras 

e Pegasi 

19 

Dhanab al-Jadl 

5 Capricorni 

20 

Kaff al-Khadtb 

(3 Cassiopeiae 

21 

Janah al-Faras 

y Pegasi 


Plates 

There are six plates in the astrolabe. Those serving specific latitudes are engraved 
with altitude circles for every 3°, azimuth arcs for each 10° below the horizon, lines for 
seasonal hours and dotted lines for equal hours. 

Table B009-2 Plates 



<P 

Longest Day 

(Locality) 

la 

17;0° 

13;2 hours 


lb 

21;40° 

13;20 hours 

(Mecca) 

2a 

23;0° 

13;27 hours 

(Tropic of Cancer?) 

2b 

25;0° 

13;35 hours 

(Medina) 

3a 

27;0° 

13;44 hours 

(Agra) 

3b 

29;0° 

13;53 hours 

(Delhi) 

4a 

32;0° 

14; 8 hours 

(Lahore) 

4b 

34;0° 

14; 15 hours 

(Baghdad) 
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5a 

5b 

6a 

6b 


cp Longest Day 

40;0° 14;55 hours 

Double projection for 72° + 90° 
Plate of ecliptic coordinates 
Plate of horizons 


(Locality) 


(Samarqand) 


Geographical Gazetteer 

The gazetteer provides the names, longitudes and latitudes of 72 localities in two 
circles. 
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Muhammad Salih Tatawi 



Back 

The rim of the upper half with two altitude scales, divided in 1° and 5° (in the 
front 1 ° and 6° !) and numbered from 5 to 90. In the upper left quadrant is a sine graph 
with 60 horizontal lines, every fifth highlighted with dots. 

The upper right quadrant has 18 declination arcs, every third highlighted. The 
names of the corresponding signs and their subdivisions of 10,20, 30 are engraved along 
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the two radii. Upon this is superimposed a universal horary quadrant; the six lines of 
seasonal hours are numbered, in degrees of arc, as 15, 30, 45, 60, 75, 90 from right to 
left. There are two labels related to the curves of the midday altitude of the sun at 
latitudes 32° and 27°: [khatt] nisf al-nahar bi-ard 32 and bi-ard 27, but strangely the 
curves are not drawn. 

Shadow squares are drawn in the lower half, on the left for a base of 12 and on the 
right for a base of 7. At both corners is the label sullam (ladder, scale). The four scales 
are accompanied by the following labels: 

Vertical scale on the left: zill asdbi c ma c kus (umbra versa in digits). 

Horizontal scale on the left: zill asdb'f mustawl (umbra recta in digits). 

Horizontal scale on the right: zill aqdam mustawl (umbra recta in feet). 

Vertical scale on the right: zill aqdam ma c kus (umbra versa in feet). 

Cotangent scales are marked on the lower half of the rim. The scale on the left is 
in digits; the unequal divisions are numbered, clockwise from the meridian, as 5, 10, 15 
... 60, followed by the label zill asdbi c (shadows in digits). The scale on the right is in 
feet, it is also numbered in 5s, but anti-clockwise from the meridian, followed by the 
label zill aqdam (shadows in feet). The two semi-circular rows above these cotangent 
scales are engraved respectively with the names of the 12 signs of the zodiac and the 
names of the 28 corresponding lunar mansions. 



Figure B009.4 - Alidade and horse (photo by S. R. Sarma) 


Alidade 

The astrolabe is straight without any counter change. The two ends are each 
decorated with an ogee and a lobe, with a matching centre piece. The right-hand side of 
the alidade carries a sexagesimal scale in the upper register; it is divided in units of 5 
and numbered in 5s from 5 to 60, from the centre to the tip. In the lower register are 
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Muhammad Salih Tatawi 


markings for seasonal hours when the alidade is used as a sundial. On the left-hand side 
the alidade bears a zodiac scale, divided by declination arcs and the signs marked by 
their serial numbers. The wedge has the crude shape of a horse’s head. 



Figure B009.5 - Signature (detail of Figure BO 11.3) 


Inscription 

The astrolabe maker’s signature is engraved upside down inside the shadow 
squares: 

c amal muhammad salih tatawi sancih 1074 

Made by Muhammad Salih, year 1074 [Hijrl = AD 1663-64], 
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B010® ASTROLABE BY MUHAMMAD SALIH, 1076 AH (AD 1665-66) 

Diameter 111 mm 

London, Victoria and Albert Museum (# IM 408-1924; IPN 2467) 608 
CCA 23; Repertoire 4 

This astrolabe was studied and published as early as 1856 by William H. Morley 
in his celebrated Description of the Persian Astrolabe constructed for Shah Husain 
Safavi, where he gave a complete list of the plates and of the stars on the rete, and 
reproduced the entire geographical gazetteer, together with line drawings of the rete, 
back, Plate of ecliptic coordinates and alidade. 609 

Components 

Mater with kursT (d. 111, h. 148, t. 7), ring and shackle, rete (d. 94) for 29 stars, 6 
plates (d. 94), alidade (1. 96), pin and horse. 

Front 

Large ring with a circular cross-section; trifoliate finial with trowel-shaped bases. 
Beautifully crafted kursT with lobed profiles and a trifoliate finial. The front of the kursT 
is divided into two halves by the prominently marked vertical ridge, on both sides of 
which are identical floral motifs symmetrically placed. The motif consists of a larger 
and a smaller flower with leaves and tendrils in bas relief. The petals of the flowers are 
meticulously executed. The back of the kursT is blank. 

The limb is graduated 1° and 6° and numbered in 6s clockwise from 6 to 360. 


Rete 

In the rete, the two rings of Capricorn and ecliptic are held together by the 
equinoctial bar which has counter changes at its two intersections with the ecliptic ring 
and at the centre. The part inside the ecliptic ring to the right of the centre is broken and 
mended. The ecliptic ring is engraved with the names of the 12 signs of the zodiac and 


Victoria and Albert Museum wrote to me to say that they do not permit publication of private 
photography of their objects. Therefore, I cannot, regretfully, include my photos with this entry. 

Morley 1856, pp. 37-39, plates xix-xxi. 


609 
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Muhammad Salih Tatawi 


each sign is divided in 6° and numbered 6 to 30 anti-clockwise. There are 29 star 
pointers, joined by an indifferent tracery. A little above the north point is a lobed handle 
to rotate the rete around the centre. Slightly projecting out of the south point is the al- 
muri, the Capricorn index. 

Table B010-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab Qaytus 

|3 Ceti 

2 

Janb Mar’at 

(3 Andromedae 

3 

Fam al-Qaytus 

y Ceti 

4 

Kaff al-Jadhma ’ 

a Ceti 

5 

c Ayn al-Thawr 

a Tauri 

6 

Rijl al-Jawza al-Yusra 

(3 Orionis 

7 

Yad al-Jawza’ 

a Orionis 

8 

Shi'rci Yamant 10 

a Canis Majoris 

9 

Dhanab Kalb Akbar 

rI Canis Majoris 

10 

Shi c rd Shdmf 11 

a Canis Minoris 

11 

Fard al-Shujd c 

a Hydrae 

12 

Qalb al-Asad 

a Leonis 

13 

Zahr al-Asad 

5 Leonis 

14 

Sarfa 

(3 Leonis 

15 

Al-Qa’id 

rI Ursae Majoris 

16 

Simdk A c zal 

a Virginis 

17 

Simak al-Rdmih 

a Bootis 


610 


611 


Wrongly named Shi c ra Shami. 
Wrongly named Shi c ra YamanT. 
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Star Name 

Identification 

18 

Nayyir al-Fakkah 

a Coronae Borealis 

19 

Qalb al-Aqrab 

a Scorpii 

20 

Rds al-Jdthi 

a Herculis 

21 

Nasr Waqi c 

a Lyrae 

22 

Nasr Fair 

a Aquilae 

23 

Ridf 

a Cygni 

24 

Fam al-Faras 

8 Pegasi 

25 

Mankib [al-Faras] 

(3 Pegasi 

26 

Surrat Faras 

6 Pegasi = a Andromedae 

27 

Kaff Kh[adTb] 

(3 Cassiopeiae 

28 

Janah [al-Faras] 

y Pegasi 

29 

Dafda c 

a Piscis Australis 

Plates 

There are six plates with the following specifications. 

Table B010-2 Plates 



<P 

Longest Day 

la 

22° 

13;22 hours 

lb 

24° 

13;31 hours 

2a 

27° 

13;46 hours 

2b 

30° 

13;38 hours ! 

3a 

32° 

14; 8 hours 

3b 

36° 

14;32 hours 

4a 

38° 

14;42 hours 
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Muhammad Salih Tatawi 



<P 

Longest Day 

4b 

O 

O 

14;54 hours 

5a 

35° 

14;25 hours 

5b 

Double projection 0° + 
90° 


6a 

Plate of ecliptic 
coordinates 


6b 

Plate of horizons 



On plates la to 5a, altitude circles are traced for every 6°; azimuth arcs for each 
10° below the horizon, those for 30° are extended above the horizon. In the lower half 
are drawn plain lines for seasonal hours and dotted lines for equal hours. 


Geographical Gazetteer 

The geographical gazetteer is engraved on the inner side of the mater in two 
concentric circles, providing the names, longitudes and latitudes of 34 localities. 612 


Table B010-3 Geographical Gazetteer 


Place Name L cp 

(al-bilad) (al-tul) ( al-ard ) 



Outer Circle 



1 

Misr 

63; 20 

30;20 

2 

Madlnat Rasul 

75;20 

25 ;0 

3 

Makka Mu c azzam 

77;10 

21;40 

4 

Bayt al-Maqdis 

66;31 

31 ;50 


It is surprising that Morley reads the gazetteer from the left to the right against the usual convention 
of writing in Arabic/Persian. Moreover, the arguments are engraved in the cells to the left of the 
vertical diameter, clearly indicating that the gazetteer should be read leftwards, starting from Misr, 
followed by the holy cities of Medina and Mecca. Morley does not record the zeros in the 
coordinates. 
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Place Name 
(al-bilad) 

L 

{al-tul) 

<P 

(al-ard) 

5 

Dimaskq 

70;0 

36; 15 

6 

Halab 

72;10 

35;50 

7 

Maragha 

82; 18 

37; 20 

8 

Tabriz 

82;0 

38;0 

9 

Bulghar 613 

90;0 

49;30 

10 

Kufa 

79;30 

31;30 

11 

Baghdad 

80;30 

33;25 

12 

Basra 

84;0 

30;0 

13 

Shiraz 

88;0 

29;36 

14 

Yazd 

89;0 

32;0 

15 

Isfahan 

86;40 

32;25 

16 

Mashhad 

92;30 

37;0 

17 

Balkh 

102;0 

36;41 

18 

Badakhshan 

104; 24 

37; 10 

19 

Bukhara 

97;30 

39;50 

20 

Samarqand 

99;36 

44;0 

21 

Kashghar 

106;30 

44;0 

22 

Khutan 

107;0 

42;0 

23 

Hurmuz 

92;0 

26;50 


Inner Circle 



24 

Kabul 

104;40 

34;30 

25 

Kashmir 

108;0 

35;0 


613 


Morley reads Bulqar which is not right. 
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Place Name 
( al-bilad ) 

L 

(al-tiil) 

<P 

0 al-ard ) 

26 

Tubbat 

110;0 

40;0 

27 

Qandahar 

107;40 

33;0 

28 

Multan 

107;35 

29;40 

29 

Lahahur 

119;20 

31;50 

30 

Hadrat Dihll 

113;35 

28; 15 

31 

Akra 

114;0 

27; 13 

32 

Ajmlr 

112;0 

26;0 

33 

Qannawj 

115;50 

26;29 

34 

Banarasi 614 

117; 20 

26;55 


Back 

The rim of the upper half carries altitude scales, which are divided in 1° and 6° 
and labelled in 6s as 6—90; 90—6. In the upper left quadrant is a sine graph with 60 
horizontal lines, where each sixth line is emphasized. The upper left quadrant is divided 
by five declination arcs, creating six zones, each related to a pair of zodiac signs. The 
signs are marked by their serial numbers along the two radii. On this is superimposed a 
universal horary quadrant; the six hour lines are numbered from 1 to 6 along the arc of 
the quadrant from the horizontal radius to the vertical radius. 

In the lower half are shadow squares, on the left for a base of 7 feet and on the 
right for a base of 12 digits. The vertical and horizontal scales on both sides are divided 
and numbered accordingly. In the two corners inside are two labels; on the left zill 
sullam aqdam (scale of the shadows in feet); on the right zill sullam asdbb (scale of the 
shadows in digits). The labels outside the squares are as follows: 


Morley reads Banaras, but the engraving reads Banarasi which is phonetically closer to the Sanskrit 
name. 
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Vertical scale on the left: zill aqdam mcfkus (reverse shadows in feet). 

Horizontal scale on the left: zill aqdam mustawT (direct shadows in feet). 

Horizontal scale on the right: zill asdbi c mustawT (direct shadows in digits), 

Vertical scale on the right: zill asdbi c ma c kus (reverse shadows in digits). 

The rim of the lower half carries the scales of cotangents, in feet on the left and in 
digits on the right. The unequal divisions in the scale on the left are numbered, clockwise 
from the meridian as 6, 12, 18, 24, 30, 36, 42, 48, 54, 60. The divisions on the scale on 
the right are also numbered in the same manner, but anti-clockwise. The divisions in 
these two scales are subdivided into single units in the inner band. 

The space between the cotangent scales and the shadow scales is occupied by two 
semi-circular rows engraved with the names of the 12 signs of the zodiac and the names 
of the corresponding 28 lunar mansions respectively. 

Alidade 

The straight bar alidade has ornate ends (with lobes and three round holes) and an 
ornate centre piece. The sighting plates have two apertures and a notch at the top to 
receive a sighting tube. The upper register on the right arm of the alidade carries a 
sexagesimal scale and is numbered in 6s from the centre to the tip on the right. On the 
lower register in the same side are markings for seasonal hours when the alidade is used 
as a sundial. The numbers 1 to 6 proceed from the sighting plate and the numbers 7 to 
12 are in reverse direction up to the sighting plate. The left arm of the alidade is engraved 
with the declination arcs and the serial numbers of the zodiac signs as in the upper right 
quadrant on the back. 

The pin has a broad head and nicely shaped tip on the other end. In the wedge, the 
horse’s head is clearly delineated with ears, eye and pouting lips. 

Inscription 

The astrolabe maker engraved his signature inside the shadow square on the left: 
'amal muhammad salih tatawT sanah 1076 [HijrT] 

Made by Muhammad Salih of Thatta [in] the year 1076 [Hijrl = AD 1656- 
57]. 



1560 


Muhammad Salih Tatawi 


Provenance 

Collected in India in the first half of the nineteenth century by East India Company 
officials and preserved in the Museum of the East India Company at London; the 
Museum was later renamed Indian Museum; after its dissolution, the astrolabe was 
transferred to the Victoria and Albert Museum. 

Bibliography 

Morley 1856, pp. 37-39, plates xix (fig. 14: plate of ecliptic coordinates), xx (fig. 22: 
rete) and xxi (fig. 27: back; fig. 43: alidade). 
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B011 ® ASTROLABE BY MUHAMMAD SALIH, 1077 AH (AD 1666-67) 


Diameter 194 mm 

Oxford, Museum of the History of Science (# 33474) 
CCA 2502; Repertoire 5 



Figure BO 11.1 - Front of the astrolabe (© Museum of the Flistory of Science, Oxford) 


This astrolabe is in mint condition. It stands out among Muhammad Salih’s 
astrolabes with its superior workmanship and elegantly fashioned kursT and rete. With a 
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diameter of 194 mm, it is also much larger than his other astrolabes. The degree scales, 
however, are not uniform; on the limb, they are numbered in 6s; in the altitude scales 
on the back in 5s, and on the rete, each sign is divided in 5s. It is also unusual that the 
maker’s signature is engraved on the back, although there is much space on the back. 

Components 

Mater with kursi (d. 194, h. 230, t. 9), ring and shackle, rete (d. 180) for 29 stars, 
6 plates (d. 180), alidade, pin, washer, wedge. 

Front 

The ring is relatively large; its two ends are not welded together. The shackle is 
quite small and of a strange shape not met with elsewhere. The kursi is rather small; it 
is elegantly reticulated to produce four intertwining flowers with flared petals, which 
form the profiles. The finial is circular. 

The limb is graduated in 1° and 6° and numbered in 6s from 6 to 360 clockwise. 


Rete 

The two rings of Capricorn and ecliptic are held together by a very slender 
equinoctial bar which has a counter change at the centre. The ecliptic ring is divided 
into the 12 signs of the zodiac and labelled with their names. Each sign is divided in 5° 
and numbered 5, 10, ... 30; this division in 5° is unusual. The edge of the ecliptic ring 
is graduated in 1°. The flower-shaped star pointers and the tracery are reminiscent of 
MuqTm’s astrolabes, but the rete with its limited number of star pointers is more 
delicately fashioned than any of the Lahore astrolabes. There is a small handle above 
the western part of the equinoctial bar. The Capricorn index is rather long and slender. 
The star pointers carry the names of the following 29 stars: 
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Figure BO 11.2 - Rete of the astrolabe (© Museum of the History of Science, Oxford) 

Table B011-1 Stars on the Rete 


Star Name Identification 


Dhanab al-Qaytus 
ShamalT 

i Ceti 

Fam al-Qaytus 

Y Ceti 

Reis al-Ghul 

(3 Persei 

c Ayn al-Thawr 

a Tauri 

c Ayyuq 

a Aurigae 

Rijl al-Jawza’ al-Yusra 

(3 Orionis 
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Star Name 

Identification 

7 

Yad al-Jawzd’ al-Yumna 

a Orionis 

8 

Shfrd Yamaru 

a Canis Majoris 

9 

Rds al-Taw’am al- 
Muqaddam 

a Geminorum 

10 

Shfrd Shdmi 

a Canis Minoris 

11 

Fard al-Shuzd c 

a Hydrae 

12 

Qalb al-Asad 

a Leonis 

13 

Zahr al-Asad 

6 Leonis 

14 

Sarfa 

|3 Leonis 

15 

Jandh al-Ghurdb 

y Corvi 

16 

Al-Andq 

t, Ursae Majoris 

17 

Simdk A c zal 

a Virginis 

18 

Simak Rdmih 

a Bootis 

19 

Nayyir Fakkah 

a Coronae Borealis 

20 

c Unuq al-Hayyah 

a Serpentis 

21 

Qalb al-Aqrab 

a Scorpii 

22 

Rds al-Hawwd 

a Ophiuchi 

23 

Nasr Wdqf 

a Lyrae 

24 

Nasr Td’ir 

a Aquilae 

25 

Al-Ridf 

a Cygni 

26 

Dhanab al-Jadi 

6 Capricorni 

27 

Matn al-Faras 

a Pegasi 

28 

Kaff al-KhadTb 

|3 Cassiopeiae 

29 

Jandh al-Faras 

Y Pegasi 
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Plates 

There are 6 plates serving the following latitudes: 
Table B011-2 Plates 



<P 

Longest Day 

la 

18;0° 

13;6 hours 

lb 

20;0° 

13; 14 hours 

2a 

21;40° 

13;20 hours 

2b 

25;0° 

13 hours! 

3a 

27;0° 

13;44 hours 

3b 

29;0° 

13;53 hours 

4a 

32;0° 

14; 8 hours 

4b 

35;0° 

14; 25 hours 

5a 

45;0° 

15;30 hours 

5b 

Triple projection for 0°+72 c 

+90° 

6a 

Plate of ecliptic coordinates 


6b 

Plate of horizons 



On plates la to 5a, altitude circles are drawn for every 1 ° and labelled for each 2°; 
every sixth of these circles is highlighted with dots. Azimuth arcs are traced for every 
5° below the horizon and those for 30° are extended above the horizon. In the lower 
half, there are plain lines for seasonal hours and dotted lines for equal hours drawn from 
the western horizon; both sets are numbered from the western horizon. Above the local 
horizon in the east is the label mashriq and in the west maghrib. 

Plate 6a is designed for latitude 66;30°. Here the ecliptic circle is the local horizon. 
Parallel it are traced the latitude circles for every 3°. These are numbered from the 
ecliptic to the zenith and in the reverse direction from the ecliptic up to the Tropic of 
Capricorn. The numbers are repeated four times forming four symmetric arcs, two 
above and two below. The azimuth arcs (= arcs of longitude) are drawn for every 5°, 
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radiating from the zenith; each fifth which forms the boundary between two signs of the 
zodiac is dotted. The names of the signs are engraved along the ecliptic circle. The 
azimuth arcs are numbered from 5 to 30, separately for each sign. The name of the plate 
is not inscribed. 

Plate 6b displays half horizons of latitudes from 6° to 58°, arranged in eight sets 
at intervals of 4° in the following manner. 


6 

10 

14 

18 

22 

... 46 

50 

54 

7 

11 

15 

19 

23 

... 47 

51 

55 

8 

12 

16 

20 

24 

... 48 

52 

56 

9 

13 

17 

21 

25 

... 49 

53 

57 

10 

14 

18 

22 

26 

... 50 

54 

58 

11 

15 

19 

23 

27 

... 51 

55 


12 

16 

20 

24 

28 

... 52 

56 


13 

17 

21 

25 

29 

... 53 

57 



It will be noticed that the last four rows are virtually the same as the first four. 
These half horizons are numbered at both ends. Each set is accompanied by a pair of 
declination scales to the north and south of the equator; these scales are divided in 24 
units and labelled 6, 12, 18 and 23;30. The name of the plate is not inscribed. There are 
notches at the four points of the compass. 
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Figure B011.3 — Plate of horizons (© Museum of the History of Science, Oxford) 
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Geographical Gazetteer 

The geographical gazetteer, engraved on the inner surface of the mater, provides 
the names, longitudes and latitudes of 133 localities in three concentric circles. Nearly 
half of these are from the Indian subcontinent, perhaps the largest number to be found 
in Indo-Persian astrolabes. Salih’s native place Thatta is listed at no. 79. From then on, 
modern names are added in the fourth column. Shiraz is repeated at 41 and 60. 
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Table B011-3 Geographical Gazetteer 



Place Name 
(asma ’ al- 
buldari) 

L 

(al-tul) 

(,al-ard ) 

Modern Name 


Outer Circle 




1 

Sus Aqsa 

15;30 

32;0 


2 

Fas Qasba Tanja 

18;0 

22;0 


3 

Tahart c Alya’ 

35;30 

29;0 


4 

Tahart Suflis 

36;0 

29;0 


5 

Tarabulus 

(Libya) 

45;0 

32;0 


6 

Qurtuba 

18;26 

35;0 


7 

JarmI 

65;0 

9;30 


8 

Iskandariyya 

61;54 

30;58 


9 

Misr 

63; 20 

30;20 


10 

Damyat 

63;30 

31 ;25 


11 

Qulzum 

64;0 

29;30 


12 

c Adan 

76;0 

11 ;0 


13 

Sahar 

84;0 

14;20 


14 

Madlnat 

Musharrafa 

75;20 

25 ;0 


15 

Makka Mubarak 

77;10 

21 ;40 


16 

Ta c if 

77;30 

21 ;20 


17 

Lahsa 

83;30 

24;0 


18 

QatTf 

74;0 

25 ;0 


19 

Bayt al-Maqdis 

66;30 

31;50 


20 

Tabariyya 

68;0 

32;0 
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Place Name 
(asma ’ al- 
buldan) 

L 

{al-tul) 

cp Modern Name 

(al-ard) 

21 

Tarabulus[Sham] 

(Lebanon) 

69;40 

34;0 

22 

Dimashq 

70;0 

33:15 

23 

Halab 

72;10 

35;50 

24 

c Ammuriyya 

64;0 

43;0 

25 

Kirman 

91;40 

30;05 

26 

Mawsil 

77;0 

34;30 

27 

Nakhjawan 

81;15 

38;40 

28 

Maragha 

82;0 

37;20 

29 

Tabriz 

82;0 

37;20 

30 

Ardabll 

82;30 

38;0 

31 

ShamakhI 

84;30 

40;50 

32 

Bulghar 

90;0 

49;30 

33 

Kufa 

79;30 

31;30 

34 

Baghdad 

80;0 

33;25 

35 

Wasit 

81;30 

32;20 

36 

Basra 

84;0 

30;0 

37 

Ahwaz 

85;0 

31;0 

38 

Shapur 

86;55 

30;0 

39 

Kazirun 

87;0 

29:15 

40 

Firuzabad 

87;30 

28:10 

41 

Shiraz 

88;0 

29;36 (repeated 
at 60) 

42 

Abhar 

84;30 

36;45 
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Place Name 
(asma ’ al- 
buldan ) 

L 

(al-tiil) 

(al-ard) 

Modern Name 

43 

Karaj 

84;40 

34;0 


44 

Sawa 

85;0 

35;0 


45 

Hamadan 

83;0 

35;10 


46 

Qazwin 

85;0 

36;0 


47 

Jurbadqan 

84;30 

34;15 


48 

Semirum 

85;40 

32;0 


49 

Isfahan 

86;40 

32;25 


50 

Kashan 

86;0 

— 


51 

Qumm 

85;40 

34;45 


52 

Rayy 

86;20 

35;0 


53 

Taliqan 615 

85;45 

36:10 


54 

Hawsum 

85:10 

37;0 


55 

Amul 

88;20 

36:15 


56 

Astarabad 

89;35 

36;50 


57 

Jurjan 

90;0 

36;50 


58 

Damghan 

88;55 

36;20 


59 

Biyaz 

89;50 

35;45 

(read Biyar) 


Middle Circle 



60 

Shiraz 

88;0 

29;36 (see 41) 


61 

Nlshabur 

92;30 

36;21 


62 

Tus 

92;30 

37;0 



615 


Kennedy 1987a, s.v. ‘Region NW Qazwin btw. Qazwin-Abhar’. 
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Place Name 
(asma ’ aZ- 
buldan) 

L 

(< al-tiil ) 

0 al-ard ) 

Modern Name 

63 

TQn - 

92;30 

34;30 


64 

Zuzan 

93;30 

35;20 


65 

Harat 

94;20 

34;30 


66 

Balkh 

101:00 

36;41 


67 

Walwalij 

102; 20 

36;0 


68 

Taliqan 616 

102;50 

37;35 


69 

Badakhshan 

104; 24 

37;0 


70 

Bulur 

108;0 

37;36 


71 

Bukhara 

97;30 

39;36 


72 

Samarqand 

99;16 

39;31 


73 

Nasaf 

98;0 

39;0 


74 

Khujand 

100;35 

41; 15 


75 

Kashghar 

106;30 

44;0 


76 

Khutan 

107;0 

42;0 


77 

Khan Baligh 

124;0 

46;0 


78 

Hurmuz 

92;0 

25 ;0 


79 

Tatah 

102;30 

25;10 

Thatta, Pakistan 

80 

Klz-Makran 

99;0 

28;0 

in Balochistan, 
Pakistan 

81 

Kashmir 

108;0 

35;0 

Srinagar, Kashmir 

82 

Kabul 

105;0 

34;30 

Kabul, Afghanistan 

83 

Multan 

107;35 

29;40 

Multan, Pakistan 


616 


Kennedy 1987a, s.v., Tukharistan. 
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Place Name 
(i asma ’ al- 
buldan ) 

L 

(al-tiil) 

<P 

(al-ard) 

Modern Name 

84 

Qandahar 

102;40 

33;0 

Qandahar, 

Afghanistan 

85 

Lahur 

109;20 

31;50 

Lahore, Pakistan 

86 

Dihll 

113;35 

28;39 

Delhi 

87 

Akra 

115;0 

26;45 

Agra, UP 

88 

Kawaliyar 

114;56 

26;56 

Gwalior, MP 

89 

KalpT 

116;0 

26;35 

Kalpi, UP 

90 

Qannawj 

116; 15 

26:15 

Kannauj, 

91 

Bahranj 

116;30 

28;0 

Bahraich, 

92 

Ilhabad 

116;50 

26;52 

Alahabaad, UP 

93 

Banaras 

117; 20 

27;0 

Varanasi, UP 

94 

Jawnpur 

117;06 

27:11 

Jaunpur, UP 

95 

Qil c a Rahtas 

118;15 

26;30 

Rohtasghar Fort, 
Bihar 

96 

Patnah 

119; 12 

26;40 

Patna, Bihar 

97 

Manklr 

120;0 

26;40 

Munger, Bihar 

98 

Rajmahal 

121 ;05 

25; 15 

Rajmahal, 

Bangladesh 

99 

Kawr Bangalah 

121:12 

25 ;0 

Gaur, Bangladesh 

100 

Udlsah Katak 

120;0 

18;0 

Cuttack, Orissa 

101 

Dhakah 

122;0 

24;0 

Dhaka, Bangladesh 

102 

Khanbayat 617 

107;45 

22;0 

Cambay, Gujarat 

103 

Barudah 

108;25 

22;20 

Baroda, Gujarat 


617 


It is amusing that the gazetteer jumps from the eastern extremity to the west coast! 
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Place Name 
(asma ’ al- 
bulddn ) 

L 

0 al-tul ) 

<P 

(al-ard) 

Modern Name 

104 

Bahruz 

108;25 

21;40 

Bharuch (Broach), 
Gujarat 

105 

Surat 

108:10 

21;25 

Surat, Gujarat 

106 

Patan Kujrat 

107;25 

23;35 

Patan, Gujarat 


Inner Circle 




107 

Awrangabad 

111:30 

19;0 

Aurangabad, 

Maharashtra 

108 

Qil c a Bandapur ? 

110:13 

18;35 

? 

109 

Kalkanda 

114;45 

18;35 

Golconda = 
Hyderabad 

110 

Bljapur 

113;25 

16:10 

Bijapur, Karnataka 

111 

Mandu 

111:36 

22; 10 

Mandu, MP 

112 

Ujjayn 

112;30 

22:15 

Ujjain, MP 

113 

Sirunj 

114;42 

24;48 

Sironj, MP 

114 

Narwar 

114;52 

25;30 

Narwar, MP 

115 

AjmTr 

111;05 

25;50 

Ajmer, Rajasthan 

116 

Ahmadabad 

108;20 

23;0 

Ahmedabad, Gujarat 

117 

Amarkot 

105;0 

25 ;0 

Umarkot, Pakistan 

118 

Pahab Kujarat ? 

108;35 

32;30 

? 

119 

Siyalkut 

108;55 

32;25 

Sialkot, Pakistan 

120 

Bahanbarah ? 

108;0 

31;40 

? 

121 

Ludhiyana 

110:10 

31;10 

Ludhiana, Panjab 

122 

Sir hind 

111:30 

30;30 

S irhind-F atehgarh, 
Panjab 

123 

Sunam 

111:30 

29;30 

Sunam, Panjab 
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Place Name 
(i asma ’ al- 
buldan ) 

L 

(al-tiil) 

(al-ard) 

Modern Name 

124 

Tanlsar 

112;33 

30:10 

Thane sar, Haryana 

125 

MakhTanpur ? 

112;0 

30;0 

? 

126 

Hardwar 

113;0 

30:15 

Haridwar, 

Uttarakhand 

127 

Sarlnakar 

112;52 

33:10 

Srinagar, 

Uttarakhand 

128 

Kankrah 

111 ;35 

33;35 

Kangra, Himachal 
Pradesh 

129 

Lakhnawti 

113;0 

30;8 

Lakhnauti, 

Bangladesh 

130 

Klran ? 

113; 20 

29;40 

? 

131 

Junagarh 

106;20 

23;40 

Junagarh, Gujarat 

132 

Nanadbad 
/Nadazbad ? 

109;40 

21;0 

? 

133 

Burhanpur 

112;20 

20;30 

Burhanpur, 
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Figure B011.5 - Back of the astrolabe (© Museum of the Flistory of Science, Oxford) 


Back 

The upper half of the rim carries the two altitude scales which are divided in 1° 
and 5° and numbered from 5 to 90 as 5—90; 90—5. On the upper left is a trigonometric 


. Tig 
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quadrant with 60 horizontal lines, each fifth highlighted as darker line. On the upper 
right is a solar quadrant on which declination arcs are traced for every 10° of solar 
longitude. The names of the corresponding signs and their subdivisions of 10, 20, 30 are 
engraved along the two radii. A universal horary quadrant is superimposed on this 
quadrant; the six curves of the seasonal hours are numbered from 1 to 6 along the arc of 
the quadrant, starting from the horizontal radius and proceeding towards the vertical 
radius. 

In the lower half, there are shadow squares, on the left for a base of 7 and on the 
right for a base of 12. The four scales carry the following labels: 

Vertical scale on the left: zill aqdam ma c kus (umbra versa in feet), 

Horizontal scale on the left: zill aqdam mustawT (umbra recta in feet). 

Horizontal scale on the right: zill asabf mustawT (umbra recta in digits), 

Vertical scale on the right: zill asdbi c ma c kus. (umbra versa in digits). 

Alidade 

The straight bar alidade has ornate ends and an ornate centre-piece. The right half 
of the alidade is designed to match the divisions on the trigonometric quadrant; 
accordingly, the edge of the right of the right half is divided in 60 units; these are 
numbered in 5s from 5 to 60 from the centre of the alidade to its tip. The lower register 
on the right is marked for seasonal hours when the alidade is used as a sundial. The left 
half of the alidade is divided by declination arcs and by the serial numbers of the zodiac 
signs, to match the divisions in the solar quadrant. There is a broad-headed pin and a 
wedge roughly in the shape of a horse’s head. 

Inscription 

Unusually, the astrolabe maker engraved his signature on the edge of the astrolabe, 
in the upper half on the proper right, although there is adequate space on the back. 
canal muhammad salih tatawT 1077. 

‘Made by Muhammad Salih of Thatta [in the year] 1077 [Hijrl = AD 1666- 
67].’ 

Provenance 

Formerly in the Chadenat collection, Paris. 
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B012® ASTROLABE ATTRIBUTABLE TO MUHAMMAD SALIH 


Diameter 147 mm 


Patna, Khuda Bakhsh Oriental Public Library 



Figure B012.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This astrolabe is not signed, nor dated. But it can be attributed to Muhammad Salih 
on the basis of the close resemblance between the rete in the present astrolabe and the 
rete in BO 11 which is signed by Salih. 

Components 

Body with kursT (d. 147, h. 178, t. 4), shackle, ring, rete for 18 stars, 2 plates; 
original alidade, pin and wedge are missing. There is a substitute alidade without 
sighting plates, but with the pin affixed permanently; a twisted wire is used as the wedge. 

Front 

The ring and shackle appear to made of a darker alloy. The ring is very large with 
an octagonal cross-section; its two ends are not soldered together. The shackle is thick 
with short legs and a knob at the top as in B011. The kursT and the mater are cast as one 
piece. Inside the rim, there is a plug at the north point to hold the plates in position. 

The kursT is somewhat low. The profiles are made up of two ogees. There is a long 
horizontal slit measuring 41 x 3.5 mm, the purpose of which is not known. 

The limb is graduated in 2° and groups of 6° are numbered clockwise from 6 to 
90, separately for each quadrant. 

Rete 

The rete closely resembles the same in the astrolabe B011 signed by Salih. The 
three rings of the Capricorn, equator and ecliptic are held together by the equinoctial 
and solstitial bars, both completely represented, both with counter changes at the centre. 
The equinoctial bar has one more counter change at its intersection with the ecliptic ring 
in the east. The equator is represented by two large segments, one inside the ecliptic and 
the other below the ecliptic. Handle at lower right. Blunt Capricorn index. 
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Figure B012.2 - Rete of the astrolabe (photo by S. R. Sarma) 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names; each sign is divided into groups of 6° and numbered accordingly; the bevelled 
edge is graduated in 3°. 

The star pointers look like leaves, or rather like lobed daggers. 
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Table B012-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
ShamdlT 

i Ceti 

2 

Ras al-Ghul 

(3 Persei 

3 

c Ayn al-Thawr 

a Tauri 

4 

Rijl Jawzd’ al-Yusrd 

|3 Orionis 

5 

Shfra Yamdniyya 

a Canis Majoris 

6 

Shfra Shamiyya 

a Canis Minoris 

7 

Fard al-Shujcf 

a Hydrae 

8 

Qalb al-Asad 

a Leonis 

9 

Fam (?) al-Asad 

k Leonis ? 

10 

Sarfa 

(3 Leonis 

11 

Al-Andq 

t, Ursae Majoris 

12 

Jandh al-Ghurdb 

y Corvi 

13 

Simak A c zal 

a Virginis 

14 

Simak Ramih 

a Bootis 

15 

Nayyir al-Fakkah 

a Coronae Borealis 

16 

c Unuq al-Hayyah 

a Serpentis 

17 

Qalb al-Aqrab 

a Scorpii 

18 

Ras al-Hawwd 

a Ophiuchi 

19 

Nasr WdqY 

a Lyrae 

20 

Nasr Td’ir 

a Aquilae 

21 

Dhanab al-Jadi 

6 Capricorni 

22 

Kaff al-Khadlb 

(3 Cassiopeia 

23 

Jandh al-Faras 

y Pegasi 
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Plates 


Surprisingly there are just are two plates 
Table B012-2 Plates 



<P 

Longest Day 

la 

27;0° 

13;42 hours 

lb 

29;0° 

13;53 hours 

2a 

32;0° 

14; 8 hours 

2b 

Plate of horizons 



Plates la, lb, 2b are engraved with altitude circles for every 3°; azimuth arcs are 
drawn below the horizon for every 10°; there are only lines for seasonal hours. 

On the inner side of the mater, there is no geographical gazetteer. As in the latitude 
plates, it is engraved with the two tropics and the equator and a local horizon; at its two 
ends there are labels: al-maghrib in the west and al-mashriq in the east. The Tropic of 
Cancer and the equator drawn as single lines. On these is superimposed the ecliptic ring 
with double lines with rows of dots in the middle. It is divided into the 12 signs and 
labelled with their names. The whole plate is filled with lines, which radiate from the 
centre to demarcate astrological houses and their subdivisions of 6°. These lines are 
numbered in common Arabic/Persian numerals from 1 to 60, starting from the east point 
and proceeding anti-clockwise. It is not stated for which latitude this plate is designed. 
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Figure B012.3 - Inner side of the mater with astrological houses (photo by S. R. Sarma) 
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Back 


On the back, the upper half of the rim carries the altitude scales, which are divided 
in 1 ° and 5° and numbered in 5s as 5 — 90; 90 — 5. In the upper left quadrant is a sine 
graph with 29 horizontal lines. The solar quadrant on the upper right is divided by 6 
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declination arcs and the serial numbers of the corresponding signs are marked along the 
two radii. Two curves for the sun’s midday altitude are drawn for latitudes 29 and 32 
with labels [khatt] nisf al-nahar bi-ard 29 and [khatt] nisf al-nahar bi-ard 32. There is 
also universal horary quadrant with six lines of seasonal hours numbered from 1 to 6 
from the horizontal radius upwards. 

Shadow squares on the lower half; for a base of 7 on the left and for a base of 12 
on the right. The scales are appropriately divided and numbered, but there are no labels. 

The lower half of the rim is blank. Inside there are two semi-circular rows with 
the names of the 12 signs and 28 lunar mansions. 

Alidade 

The alidade is an ungraduated straight bar with tapering ends, but without sighting 
plates. It is not original, nor functional. A pin with a large round head is firmly affixed 
to the alidade. There is no horse, but a twisted piece of wire passes through the hole of 
the pin in the front and fastens the whole ensemble. At present, the astrolabe is 
suspended inside a wooden stand, which is of recent manufacture. 
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BO 13 ASTROLABE ATTRIBUTABLE TO MUHAMMAD SALIH 618 

Not dated; 17th century 
Diameter 148 mm 

Karachi, National Museum of Pakistan 



Figure B013.1 - Front of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 


618 


Mubashir Ul-Haq Abbasi, who is making a comprehensive catalogue of the astronomical 
instruments preserved in the museums in Pakistan, has generously provided me the photos and the 
details about this astrolabe, for which I am highly indebted to him. 
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This astrolabe is not signed, but the shackle, kursT, rete and the back all match so 
perfectly with the astrolabe B011 made by Salih in 1663 and also with B014. Therefore, 
this astrolabe can be securely attributed to Salih. 

Components 

Body with kursT (d. 148, h. 178), ring and shackle, rete for 23 stars, 5 plates, 
alidade with a sighting tube, ruler, pin and wedge. The alidade, ruler and pin are not 
original. 

Front 

The ring has an octagonal cross-section; the shackle is circular with straight legs; 
it has also an octagonal cross-section and carries a knob at the top which is characteristic 
of Salih’s astrolabes. The kursT is solid; its profiles are formed by two ogees, one upon 
the other, followed by a trifoliate finial. 

The limb is divided in 1° and 6° and numbered anti-clockwise (which is very 
unusual!) in 6s from 6 to 90, separately in each quadrant. 

Rete 

The rete is exactly like the retes in B009 and B012 with both the equinoctial and 
solstitial bars completely represented, each with a counter change at the centre. The 23 
star pointers are also shaped like those in the two astrolabes mentioned above. 
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Figure B013.2 - Rete of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 


Table B013-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti 

2 

Ras al-Ghul 

(3 Persei 

3 

c Ayn al-Thawr 

a Tauri 

4 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

5 

Shfra YamanT 

a Canis Majoris 

6 

Shi c ra ShamT 

a Canis Minoris 

7 

Znlir al-Ascid 

5 Leonis 

8 

Fard al-Shuja c 

a Hydrae 
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Star Name 

Identification 

9 

Qalb al-Asad 

a Leonis 

10 

Janah al-Ghurdb 

Y Corvi 

11 

Sarfa 

|3 Leonis 

12 

c Anaq 

t, Ursae Majoris 

13 

Simdk A c zal 

a Virginis 

14 

Simak Ramih 

a Bootis 

15 

Nayyir Fakkah 

a Coronae Borealis 

16 

c Unuq Hayyah 

a Serpentis 

17 

Qalb al-Aqrab 

a Scorpii 

18 

Rds al-Hawwd 

a Ophiuchi 

19 

Nasr Waqi c 

a Lyrae 

20 

Nasr Fair 

a Aquilae 

21 

Dhanab al-Jadi 

5 Capricorni 

22 

Kaff al-Khadlb 

(3 Cassiopeiae 

23 

Janah al-Faras 

y Pegasi 

Plates 

There are five plates with the following particulars. 

Table B013-2 Plates 



<P 

Longest Day 

la 

21-40 

13; 19 hours 

lb 

14° 

13;20 hours 

2a 

35° 

14;35 hours 

2b 

25° 

13;35 hours 
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<P 

Longest Day 

3a 

23° 

13;27 hours 

3b 

32° 

14; 8 hours 

4a 

27° 

13;44 (?) hours 

4b 

29° 

13;53 hours 

5a 

Plate of ecliptic coordinates 


5b 

Plate of horizons 


Altitude circles are drawn for every 3° with each third highlighted with dots; 
azimuth arcs for each 10° below the local horizon and lines for seasonal hours. Lines 
for equal hours are not drawn on any plate. At the middle of the plate, the latitude and 
the hours of the longest day are written one below the other. Under the eastern horizon 
is written mashriq and under the western horizon maghrib. In plate 4, a part of the rim 
is broken. 

On the plate of ecliptic coordinates, circles of latitude are traced for every 6° and 
numbered four times. Circles of longitude are drawn for every 10° and numbered as 10, 
20, 30, separately for each zodiac sign. The names of the signs are inscribed along the 
ecliptic circle. The name of the plate is not engraved. 

On the plate of horizons, half horizons are drawn for each degree of arc from 6° 
to 69° in four sets at intervals of 6°. Declination scales are drawn along the four radii 
between the tropics and the equator; these are marked 6, 12, 18, 23;30, the last value 
being the obliquity. There is no label carrying the name of the plate. 

Geographical Gazetteer 

The geographical gazetteer is engraved in two circles, separated neatly from one 
another by double lines. It provides the names, longitudes and latitudes of 74 localities. 
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Figure B013.3 - Geographical gazetteer (photo by Mubashir Ul-Haq Abbasi) 
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Table B013-3 Geographical Gazetteer 



Place Names 
(asma ’ al-buldan ) 

L 

(al-tul) 

T 

{al-ai 


Outer Circle 



1 

Makka Mubarak 

77; 10 

21 ;40 

2 

Madlnat 

Musharrafa 

75;20 

25 ;0 

3 

Ta’If 

77;30 

21 ;20 

4 

Lahsa 

77;30 

24;0 

5 

Qatlf Bahrayn 

74;0 

25 ;0 

6 

Bayt al-Maqdis 

66;30 

31;30 

7 

Sarya 

68;0 

32;0 

8 

Dimashq 

70;0 

33; 15 

9 

Halab 

72; 10 

35;50 

10 

Kirman 

91 ;30 

30;5 

11 

Ras al- c Ayn 

74;0 

36;50 

12 

Nakhjawan 

81; 15 

38;40 

13 

Maragha 

82;0 

37;20 

14 

Tabriz 

82;0 

38;0 

15 

Ardabll 

82;30 

38;0 

16 

Bulghar 

95;0 

49;30 

17 

Kufa 

79;30 

31;30 

18 

Mada’In 

72;0 

33;10 

19 

Baghdad 

80;0 

33;25 

20 

Wasit 

81;30 

32;20 

21 

Basra 

84;0 

30;0 

22 

Ahwaz 

85;0 

31;0 
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Place Names 
(asma’ al-buldan ) 

L 

(< al-tul ) 

(al-ard) 

23 

Arjan 

86;30 

35;30 

24 

Sabur 

86:15 

30;0 

25 

Kazerun 

87;0 

29; 15 

26 

FTruzabad 

86;30 

28;10 

27 

Shiraz 

88;0 

29;36 

28 

Zanjan 

83;40 

36;30 

29 

Abhar 

84;30 

36; 15 

30 

Hamadan 

83;0 

35;0 

31 

Karkh 

84;40 

34;0 

32 

Qazwln 

85;0 

35;0 

33 

Isfahan 

86;40 

32;25 

34 

Kashan 

86;0 

34;0 

35 

Qumm 

85;40 

34;45 

36 

Rayy 

86;20 

35;0 

37 

Nayshabur 

92;30 

36;20 

38 

Astarabad 

89;35 

36;50 

39 

Amul 

88;20 

36; 15 

40 

Tus 

92;30 

37;0 

41 

Balkh 

101:0 

36; 11 

42 

Bukhara 

97;30 

39;30 

43 

Badakhshan 

84;24 

37;0 


Inner Circle 



44 

Samarqand 

99;36 

39;31 

45 

Nasaf 

98;0 

39;0 
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Place Names 

L 



(asma ’ al-buldan ) 

(al-tiil) 

(al-ard) 

46 

Kashghar 

106;30 

44;0 

47 

Khutan 

107;0 

42;0 

48 

Hurmuz 

92;0 

25 ;0 

49 

Klch Makran 

99;0 

28;0 

50 

Daybul wa 
Hawtattah (?) 

102; 20 

25; 10 

51 

Masura Qasba Sind 

105;0 

27;40 

52 

Nahlawara 

107;20 

22;0 

53 

Sawmnat 

106;0 

16;0 

54 

Qandahar 

107;40 

33;0 

55 

Lahur 

109;20 

31 ;50 

56 

Qannawj Dar al- 
Mulk Hind 619 

115;50 

26;35 

57 

Banaras 

117; 20 

26;54 

58 

Sarandlp 

104;0 

10;0 

59 

Tubbat 

110;0 

40;0 

60 

Kashmir 

108;0 

35;0 

61 

Kabul 

105;0 

34;0 

62 

Dihll 

113;35 

28;39 

63 

Agra 

115;0 

27;0 

64 

Ahmadabad 

108;40 

23; 15 


This is how Ulugh Beg’s gazetteer describes Kannauj; cf. Sedillot 1853, p. 270. But in the second 
half of the seventeenth century when Salih engraved this gazetteer, Kannauj was no more the 
capital of India. Salih copied this from some list derived Ulugh Beg’s gazetteer without reflecting 
on its contemporary relevance. 
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Place Names 
(asma’ al-buldan) 

L 

(al-tiil) 

<P 

(al-ard) 

65 

Burhanpur 

112 

20;30 

66 

Kanbayat 

109;20 

22; 20 

67 

Panjapur 

105;30 

17;20 

68 

Ujjayn 

112 

22; 20 

69 

Amarkut 

107; 10 

32;50 

70 

Jamkut 

105;0 

25;0 

71 

Kawaliyar 

115;0 

26;29 

72 

Ajmlr 

111 ;5 

24;0 

73 

Sunam 

110;25 

30;30 

74 

Bada’un 

114;39 

27;32 
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Figure B013.4 - Back of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 


Back 

The back of the astrolabe is designed exactly as in the other astrolabes, with minor 
variations. The upper half of the rim carries the altitude scales. While the front is divided 
in 1° and 6°, the altitude scales on the back are divided in 1° and 5° and numbered in 
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5s as 5—90; 90—5. The trigonometric quadrant on the upper left is engraved with 60 
horizontal lines, while the solar quadrant on the upper right is divided by declination 
arcs into 6 zones, one for each pair of zodiac signs. The names of the corresponding 
signs are inscribed along the two radii. A universal horary quadrant is superimposed on 
it and also two barely visible graphs of the meridian altitude of the sun at latitudes 27° 
and 32°. The related labels, nisf cil-nahar bi-ard 27 and nisf al-nahar bi-ard 32, are, 
however, deeply incised. 

There are shadow squares in the lower half, on the left for a base of 7 and on the 
right for a base of 12; the scales are divided and numbered accordingly, but there are no 
labels accompanying the scales. The rim on the lower is engraved with cotangent scales; 
on the left for a base of 7 with the label zill aqdam and on the left for a base of 12 with 
the label zill asdbi c . 


In the space between the cotangent scales and the shadow squares are semi-circular 
rows carrying the names of the 28 lunar mansions and the names of the 12 zodiac signs. 



Figure B013.5 - Alidade with the sighting tube (photo by Mubashir Ul-Haq Abbasi) 

Alidade 


The alidade is equipped with a sighting tube, but not graduated. An ungraduated 
ruler is also pivoted to the centre. Both may be replacements. 
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BO 14® ASTROLABE ATTRIBUTABLE TO MUHAMMAD SALIH 


Not dated, 17th century 
Diameter 218 mm 

Salem, MA, Peabody Essex Museum (# M2560) 620 


CCA 3655 



Figure B014.1 - Front of the astrolabe (photo courtesy Professor Takanori Kusuba) 


I tried to see this astrolabe in 1993 when I was in the US, but could not because the astrolabe was 
then sent to the Ota Museum in Tokyo for a special exhibition. At my request, Professor Takanori 
Kusaba acquired several photos from Tokyo and sent them to me. During my next visit to the US, 
I had the opportunity to personally examine the astrolabe in June 2005. 
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CCA 3655 states that this astrolabe is by Muhammad Muqlm ibn Tsa of Lahore, 
but it carries no signature or date and no characteristic features which would support the 
attribution to Muqlm. On the other hand, from the configuration of the back and, more 
particularly, from the small knob on the shackle which is characteristic of the astrolabes 
made by Muhammad Salih, this astrolabe also can be safely attributed to him. 

Components 

Body with kursT (d. 218, h. 270) with shackle and ring, rete (d. 203) for 32 stars, 4 
plates (d. 203) and pin; the alidade and horse are replacements. 

Front 

The astrolabe is well crafted like B011. The ring and shackle are made of a darker 
alloy. The ring is simple; the shackle has a circular shape with two oval bases. On the 
top of the shackle is a small knob, which is characteristic of the astrolabes by 
Muhammad Salih. The kursT is elegantly reticulated and the surface is decorated with 
very fine floral engravings which sparkle like jewels. The fine engravings on the surface 
on both sides may be compared to the same on the unsigned astrolabe A128. The profiles 
of the kursT are formed by ogees at the base and at the top with a lobe in between. The 
finial circular. The rim is graduated in 1° and 5° and labelled in 5s, from 5 to 90, 
separately in each quadrant. 

Rete 

The narrow Capricorn ring and the broader ecliptic ring are held together by the 
equinoctial bar and the solstitial bar, both of which are counter-changed at the centre. 
The equator is represented by two large segments, one inside the ecliptic ring and the 
other below it. This is unusual for the Lahore astrolabes. The ecliptic ring is divided into 
12 the signs of the zodiac and is labelled with their names. Each sign is divided into 5 
parts and numbered accordingly; these parts are further subdivided into 3 parts each of 
2°. A washer was joined to the centre of the rete with two nails. There is a handle affixed 
to the pointer of the star y Corvi and a prominent Capricorn index. 

There are 32 star pointers, 12 star pointers outside the ecliptic and 20 inside; these 
are shaped in the form of tiger’s claws, some with lobes on the back. 
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Table B014-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 

(3 Ceti 

2 

Batn al-Hut 

|3 Andromedae 

3 

Rijl al-Musalsala 

Y Andromedae 

4 

Ra’s al-Ghiil 

(3 Persei 

5 

Mirfaq al-Thurayyd 

a Persei 

6 

c Ayn al-Thawr 

a Tauri 

7 

c Ayyuq 

a Aurigae 

8 

Rijl al-Jawja’ al-Yusra 

(3 Orionis 

9 

Yadal-Jawja’ al-Yusra 

y Orionis 

10 

Yad al-Jawja al-Yumnd 

a Orionis 

11 

Shi'rci Yamdniyya 

a Canis Majoris 

12 

Shfrd Shamiyya 

a Canis Minoris 

13 

Fard al-Shujd c 

a Hydrae 

14 

Qalb al-Asad 

a Leonis 

15 

Zahr al-Asad 

6 Leonis 

16 

Sarfa 

|3 Leonis 

17 

Jandh al-Ghurab 

Y Corvi 

18 

Simdk A c zal 

a Virginis 

19 

Simak Rdmih 

a Bootis 

20 

Nayyir Fakkah 

a Coronae Borealis 

21 

c Unuq al-Hayyah 

a Serpentis 

22 

Qalb al-Aqrab 

a Scorpii 

23 

Ra ’s al-Hawwd 

a Ophiuchi 

24 

Nasr Wdqi c 

a Lyrae 



B014 - Astrolabe attributable to Muhammad Salih 


1601 



Star Name 

Identification 

25 

Minqar al-Dajajah 

(3 Cygni 

26 

Nasr Fair 

a Aquilae 

27 

Dhanab al-Dulfin 

8 Delphini 

28 

Matn al-Faras 

a Pegasi 

29 

Saq Sakib al-Ma’ 

5 Aquarii 

30 

Mankib al-Faras 

(3 Pegasi 

31 

KajJ al-Khadlb 

|3 Cassiopeiae 

32 

Janah al-Faras 

y Pegasi 


Plates 

There are four plates; three of these serve six different latitudes. 
Table B014-2 Plates 



<P 

Longest Day 

(Locality) 

la 

25° 

13;25 hours 

(Medina) 

lb 

29;40° 

13;56 hours 

(Multan) 

2a 

27° 

13;44 hours 

(Agra) 

2b 

28;20° 

13;50 hours 

(Delhi) 

3a 

32° 

14; 8 hours 

(Lahore) 

3b 

35° 

14; 25 hours 


4a 

Plate of ecliptic coordinates 


4b 

Plate of horizons 



Plate 2b for latitude 28;20° is meant for Delhi; the same value is given in the 
gazetteer for the latitude of Delhi. Plate 2a and 3a are respectively for Agra and Lahore. 
Plate lb appears to be for Multan; in the gazetteer this city has the latitude 29;40. It is 
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interesting that a special plate is made for Multan, besides the three imperial cities of 
Agra, Delhi and Lahore. 

On plates 1 to 3, altitude circles are drawn for each 2° with every third dotted. 
Azimuth arcs are drawn for each 6° below the horizon. Plain lines are drawn for 
seasonal hours and dotted lines for equal hours which are drawn from the western 
horizon as well as from the eastern horizon. 

The obverse side of the fourth plate carries the plate of ecliptic coordinates with 
latitude circles for each 5° and longitude circles for each 6°. The reverse side of this 
plate carries four sets of half horizons. There is no label on either side. 



Figure B014.2 - Geographical Gazetteer (photo courtesy Professor Takanori Kusuba) 
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Geographical Gazetteer 

On the inner side of the mater is engraved the geographical gazetteer in three 
circles with the names, longitudes and latitudes of 113 localities. Ardabll is listed twice 
at nos. 22 and 27, but with different coordinates. 

Table B014-3 Geographical Gazetteer 



Place Name 

L 

<P 


(isma al-baldan ) 

(al-tiil) 

(al-ard) 


Outer Circle 



1 

Makka Mu c azzam 

77; 10 

21;40 

2 

Madlnat Musharraf 

75;20 

25;0 

3 

Lahanu (?) 

77;30 

21;20 

4 

Mahadiyya 

Maghrib 

47;0 

32;30 

5 

Sikandariyya 

61 ;54 

30;58 

6 

Misr 

63; 20 

30;20 

7 

Qulzum 

94;0 

29;30 

8 

Yaman 

77;0 

15;30 

9 

c Adan 

76;0 

11 ;0 

10 

Qatif Bahrayn 

74;0 

25;0 

11 

Bayt al-Maqdis 

66;30 

31;50 

12 

Dimashq 

70;0 

33; 15 

13 

Ba c albak 

70;55 

33; 15 

14 

Hints 

70;45 

37;0 

15 

Halab 

77; 10 

35;50 

16 

Qustantiniyya 

59;50 

45;0 

17 

Rumiyya 

85;27 

41;50 

18 

Adhar al-Run 

77;0 

59;40 
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Place Name 
(isma al-baldan ) 

L 

(al-tiil) 

T 

(al-ard) 

19 

Adharbaijan 

76;0 

38;0 

20 

Ras Al c ayn 

74;0 

36;50 

21 

Mawsil 

77;0 

34;30 

22 

Ardabll 

76;20 

35;0 [see #27] 

23 

Marand 

80;45 

34;50 

24 

Nakhjawan 

81; 15 

38;40 

25 

Maragha 

82;0 

37;20 

26 

Tabriz 

82;0 

38;0 

27 

Ardabll 

82;30 

38;0 [see #22] 

28 

Barda c a 

83;0 

40;30 

29 

Junkzah ? 

83;0 

41;20 

30 

Ta c nls (Tiflls ?) 

83;0 

43;0 

31 

ShamakhI 

84;30 

40;50 

32 

Bab al-Abwab 

84;0 

43;0 

33 

Kuya ? 

87;0 

43;0 

34 

Kufa 

79;30 

31;30 

35 

Jada’un ? 

72;0 

33;10 

36 

Baghdad 

82;0 

33;25 

37 

Wasit 

81 ;30 

32;20 

38 

Basra 

84;0 

30;0 

39 

c Aylazan ? 

84;30 

31 ;0 

40 

Kazirun 

87;0 

29;55 

41 

Firuzabad 

87;30 

28; 10 

42 

Shiraz 

88;0 

29;36 
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Place Name 
(isma al-baldan) 

L 

(< al-tul ) 

(al-ard) 

43 

Asfahr ? 

88;30 

35;0 

44 

Yazd 

89;0 

32;0 

45 

Saharwar 

80;20 

32;30 

46 

Fannasayn ? 

83;30 

32;30 

47 

Dlnawar 

83;0 

35;0 

48 

Suhraward 

83;20 

36;0 

49 

Nayhawand 

83; 15 

34;20 

50 

Rankan ? 

83;40 

36;30 

51 

Abhar ? 

84;30 

36;45 

52 

Hamadan 

83;0 

35; 10 

53 

Karkh 

84;45 

34;0 

54 

Sawah 

85;0 

35;0 

55 

Far win 

85;0 

36;0 


Middle Circle 



56 

Aw ah 

85;0 

34;40 

57 

Jarbadqan 

85;30 

34; 15 

58 

SamTrmar ? 

85;40 

30; 15 

59 

Isfahan 

87;40 

32;35 

60 

Kashan 

86;0 

34;0 

61 

Qumm 

85;40 

34;40 

62 

Rayy 

86;20 

35;0 

63 

Khawar 

87;10 

35;0 

64 

Taliqan 

85;45 

36; 10 

65 

Hawsam 

85; 10 

37;0 
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Place Name 

L 

<P 


(isma al-baldan ) 

(al-tiil) 

(al-ard) 

66 

Ahal ? 

108;20 

36; 15 

67 

Astarabad 

109;35 

36; 10 

68 

Jurjan 

90;0 

36;50 

69 

Bistam 

109;30 

36; 10 

70 

Bayaz 

(read Bayar) 

109;50 

35;45 

71 

Sabzawar 

91;30 

36;5 

72 

Nishabur 

92;30 

36;21 

73 

Tus 

92;30 

37;0 

74 

Tun 

92;30 

32;30 

75 

Zuzan 

93; 13 

33;40 

76 

Harat 

94;0 

37;30 

77 

Marw 

92;0 

36;40 

78 

Fariyab 

99;0 

36;0 

79 

Bukhara 

107;30 

39;50 

80 

Balkh 

101 ;0 

36;41 

81 

Samarqand 

99;36 

39;32 

82 

Khujand 

100;35 

38; 15 

83 

Kashghar 

106;30 

44;0 

84 

Kabul 

104;40 

34;30 

85 

Badakhshan 

104; 25 

37;10 

86 

Ghazni 

104; 27 

33;35 

87 

Khutan 

107;0 

33;35 

88 

Hurmuz 

92;0 

25 ;0 



B014 - Astrolabe attributable to Muhammad Salih 


1607 



Place Name 
(isma al-baldan) 

L 

(al-tul) 

<P 

(al-ard) 

89 

Klj Makran 

95;0 

28;0 

90 

Daybul wa Hutna 
(?) 

102;30 

25; 10 


Inner Circle 



91 

Mansura Sind 

105;0 

27; 40 

92 

Multan 

107;35 

29; 40 

93 

Qandahar 

107;40 

33;0 

94 

Lahur 

109;20 

31 ;50 

95 

Qannawj 

112;50 

26;35 

96 

Banaras 

117;20 

26;55 

97 

Sarandlb 

130;0 

10;0 

98 

Tubbat 

110;0 

40;0 

99 

Kashmir 

118;0 

35;0 

100 

TTnlsar 

112;25 

30; 10 

101 

Dihll 

113;35 

28; 20 

102 

Akrah 

114 

27;0 

103 

Kawallyar 

115;0 

26;25 

104 

Ajmlr 

101 ;5 

24;0 ! 

105 

Ahmadabad 

108;40 

23; 15 

106 

Ujjayn 

102;0 

22;0 

107 

Amarkot 

105;0 

25;0 

108 

Bljabur 

105;30 

17;20 

109 

Rajkarl (?) 

109;55 

33;20 

110 

Dawlatabad 

101;0 

20;30 
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Place Name 
(isma al-baldan ) 

L 

(al-tiil) 

(al-ard) 

111 

Ahmadnakar 

107;0 

19;0 

112 

Jawnbur 

109;6 

26;36 

113 

Si[r]hind? 

105;0 

28;4 
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Figure BOM.3 - Back of the astrolabe (photo courtesy Professor Takanori Kusuba) 

Back 

The upper half of the rim is graduated in 1° and 5° and labelled as 5 —90; 90— 
5. Upper left quadrant is engraved with 60 equidistant horizontal parallels; each fifth 
highlighted with dotted lines. The upper right quadrant is divided into 6 equal segments, 
each representing a pair of zodiac signs. The signs are marked by their serial numbers 
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on the vertical and horizontal radii. On this quadrant is superimposed a universal horary 
quadrant with 6 lines of seasonal hours which are numbered serially. 

In the lower half are shadow squares, on the left for the gnomon of 7 feet and on 
the right for the gnomon of 12 digits. The four scales are divided and numbered 
accordingly and carry the following labels: 

Vertical scale on the left: zill aqdam rncfkus 
Horizontal scale on the left: zill aqdam mustawl 
Horizontal scale on the right: zill asabb mustawl 
Vertical scale on the right: zill asabf ma c kus. 

In addition, at the two inner corners are written zill sullam (scale of shadows). 

The lower half of the rim carries cotangent scales in the outer row and their 
subdivisions in the inner row. In the outer row on the left the unequal divisions are 
numbered in 5s from 5 to 50, followed by the label zill aqdam. The unequal divisions 
on the right are also numbered in the same manner, but anti-clockwise from the vertical 
diameter, followed by the label zill asdbb. Inside the cotangent scales are two rows 
carrying respectively the names of the 12 zodiac signs and the names of the 28 
corresponding lunar mansions. 

Alidade 

The alidade has the unusual form of rhomboid and is ungraduated; it is a late 
replacement. 
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BO 15 UNSIGNED INDO-PERSIAN ASTROLABE 621 

Not dated, 17th Century 
Diameter 260 mm 
PLU, ex- Milan 



Figure B015.1 - Front of the astrolabe (photo courtesy Professor G. L’E. Turner) 


621 


Entry based on information and photos kindly provided by the late Professor G. L’E. Turner. 
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The high openwork kursT and the matching floral rete suggest, at first glance, that 
this astrolabe was produced at the workshop of the Lahore family, but the plate of 
horizons and the configuration on the back show clearly that this astrolabe is not the 
product of the Lahore family, but produced outside the family, probably in the 
seventeenth century. 

Components 

Body with kursl (d. 260, h. 335), ring and shackle, rete, 4 plates; alidade, pin and 
horse are lacking. 

Front 

The shackle appears to be trifoliate with ornate bases. The kursl is high and 
triangular. The profiles are made up of ogees at the base, followed by a series of lobes. 
The openwork displays a floral pattern with two-petalled flowers and tendrils. 

The limb is divided in 1° and 5° and numbered in 5s clockwise from 5 to 90, 
separately for each quadrant. The Abjad letters are written upside down, that is, the tops 
of the letters are towards the centre of the astrolabe. 

Rete 

The two rings of Capricorn and ecliptic are held together by the equinoctial bar 
and the solstitial bar, both completely represented, and both with a counter change at 
the centre. The equator is also represented by two segments, one within and the other 
below the ecliptic ring. The ecliptic ring is divided into the 12 signs of zodiac and 
labelled with their names. Each sign is divided, rather unusually, into 5° and numbered 
in 5s from 5 to 30. There are arch-like frames at the top of the solstitial bar and also 
immediately below the ecliptic ring. Similar frames are added to the equinoctial bar at 
its two intersections with the ecliptic ring. The floral tracery consists of several flowers, 
each with two petals, one long and one short. The longer petals constitute the star 
pointers. A bird-like figure straddles the upper segment of the solstitial bar; its beak 
indicates the position of the star a Lyrae, its plume the position of (3 Cygni and its tail 
that of a Coronae Borealis. 

A handle for rotating the rete is affixed to the tracery at SW. The Capricorn index 
is well formed. The 41 stars marked on rete are listed in the order of increasing right 
ascension in the following table. 
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Table B015-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus (?) 

(3 Ceti 

2 

Kaff al-Jadhmb ’ 

a Ceti 

3 

Ras al-Ghul 

(3 Persei 

4 

Al-Dabardn 

a Tauri 

5 

c Ayyuq 

a Aurigae 

6 

Rijl [al-Jawzd’] Yusra 

(3 Orionis 

7 

Yad al-Jawzd’ [Yumnd] 

a Orionis 

8 

Rijl [al-Jawzd’] al-Yumnd 

k Orionis 

9 

? 


10 

Shfrd YamanT 

a Canis Majoris 

11 

Ras al-Taw’am [al- 
Muqaddam] a 

Geminorum 


12 

Shi c rd ShdmT 

a Canis Minoris 

13 

Al-Ma c laf 

M44 Cancri 

14 

Fard Shujd c 

a Hydrae 

15 

Qalb al-Asad 

a Leonis 

16 

Zahr al-Asad 

6 Leonis 

17 

Minqdr al-Ghurdb 

a Corvi 

18 

AI-Difdi'l 

a Piscis Austrini or |3 Ceti 622 

19 

c Andq ? 

t, Ursae Majoris 

20 

Janah al-Ghurdb 

y Corvi 


622 


This must be an error for al-Sarfa. There are two stars named al-Difdi c : al-Difdi c al-Awwal (a 
Piscis Austrini) and al-Difdi L al-Tani ((3 Ceti) and both would be on the opposite side of the rete; 
cf. Kunitzsch 1959, p. 158. 
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Star Name 

Identification 

21 

? 

22 

Al-Qa’id 

i] Ursae Majoris 

23 

Al-Mufrid al-Ramih 

i] Bootis 

24 

Al-Simdk al-Ramih 

a Bootis 

25 

c Unuq al-Hayyah 

a Serpentis 

26 

Al-Nayyir al-Fakkah 

a Coronae Borealis 

27 

Rds al-Hawwd 

a Ophiuchi 

28 

? 


29 

Al-Rukbat al-Raml 

a Sagittarii 

30 

? 


31 

Al-Nasr al-Waqi c 

a Lyrae 

32 

Minqdr al-Dajdjah 

|3 Cygni 

33 

Al-Nasr al-Td’ir 

a Aquilae 

34 

Dhanab al-Ddlfin ! 

8 Delphini 

35 

Fam al-Faras 

e Pegasi 

36 

Dhanab al-Dajdjah 

a Cygni 

37 

Dhanab al-Jadi 

6 Capricorni 

38 

? 


39 

Kaff al-Khadlb 

|3 Cassiopeiae 

40 

Surrat al-Faras 

6 Pegasi 

41 

Dhanab al-Qaytus 

i Ceti 
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Plates 

There are four plates with the following features. 
Table B015-2 Plates 



<P 

Longest Day 

la 

24° 

13;34 hours 

lb 

30 

14; 8 hours 

2a 

Plate of horizons 


2b 

25° 

— 

3a 

27° 

13;32 hours 

3b 

35° 

14;28 hours 

4a 

21;40° 

— 

4b 

32° 

14; 16 hours 


On all plates except 2a, altitude circles are drawn for every 1° with each fifth 
highlighted by dots. Azimuths arcs are drawn below the horizon for every 3°; here also 
each fifth circle is dotted. There are two sets of hour lines; one for seasonal hours and 
the other (dotted) for equal hours; the latter are drawn from both the western and eastern 
horizons. 

On the plate of horizons, the same set of half-horizons are drawn in all the four 
quadrants, from 3° to 90° at intervals of 3°, which is very unusual. Declination scales 
are marked along the four radii only to the south of the equator (and not to the north). 
The divisions on these scales are not discernable in the available photo, but the label 
reads al-mayl al-janubi, followed by 33 and 30 (!). The plate of ecliptic coordinates is 
not represented in this astrolabe. 

Geographical Gazetteer 


No information is available. 
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Back 


On the back, altitude scales are engraved on the upper half of the rim; these scales 
are divided in 1° and 5° and labelled in 5 s as 5—90; 90—5. The two upper quadrants 


are both filled with 60 horizontal lines at gradually decreasing intervals as in A133. 



Figure B015.2 - Back of the astrolabe (photo courtesy Professor G. L’E. Turner) 
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The shadow squares drawn in the lower half are very unusual. There are actually 
no proper scales as such, but just dotted lines. Numbers 1 to 12 are inscribed outside the 
vertical and horizontal lines on the left as well as on the right. Numbers 1 to 7 are 
inscribed inside these four lines. There is an identical label al-zill al-sulli al-asdbi c ' 
outside the vertical scales on the left and on the right. On the inner side, there is one 
common label for the two horizontal scales on the left and right: al-zill al-sullT al- 
aqdcim. The implication seems to be that the same scale functions as the scale of 7 feet 
on the inside and as the scale of 12 digits on the outside! 

This notion is supported by the short inscriptions, one within and the other without, 
clearly added by different hand. The one within reads: mazrub 7 mazrubfihi 7 basil 49 
(multiplicand 7, multiplier 7, product 49). The one outside reads: mazrub 12 mazrubfihi 
12 basil 144 (multiplicand 12, multiplier 12, product 144). 

Two astrological tables are engraved without any grid lines, one inside the shadow 
squares and another below them. The table inside the shadow squares is entitled hudud 
al-kawdkib (limits of signs) with the names of the zodiac signs and the names of the 
ruling planets written in full. The second table is the table of faces (wujuh al-kawdkib - 
— kawkab- ?); here also the names of the signs and the names of the planets are written 
in full. 

There are no cotangent scales in the lower half of the rim; the rim is blank. Inside 
the rim, the names of the 12 signs of the zodiac and the names of the 28 corresponding 
lunar mansions are incised. 

Provenance 

The astrolabe was in a private collection in Milan in August 2006 when Professor 
G. L’E. Turner sent me the photos. I understand that subsequently the collection was 
acquired by the Ahuan Gallery of Islamic Art, London; it is not known if the astrolabe 
is still with this Gallery. 
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BO 16 RETE OF AN INDO-PERSIAN ASTROLABE 

Not dated, 17th century 
Diameter 150 mm 

Hastings-on-Hudson, NY, Tesseract 623 



Only the rete of this astrolabe is extant. The two rings of Capricorn and ecliptic 
are held together by the equinoctial bar which has three counter changes at its two 
intersections with the ecliptic ring and at the centre. The solsitial bar is also represented, 
but it is interrupted twice by lobed arches. There are two segments of the equator ring, 


623 


Catalogue C-72, lot 3. 
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one inside the ecliptic and the other below it. The ecliptic ring is divided into the 12 
signs of the zodiac and engraved with their names. But the signs are not subdivided. The 
edge of the ecliptic ring is divided in 2°. In the absence of other components, it is 
difficult to decide whether this rete belongs to a Lahore astrolabe or to an Indo-Persian 
astrolabe produced outside the Lahore family. The astrolabes produced in the Lahore 
family do not show the equator in the retes as is done in this rete. Nor do they represent 
both the equinoctial and solstitial bars completely. Moreover, the workmanship is quite 
inferior to that of the Lahore astrolabes. This rete thus belongs to an astrolabe produced 
outside the Lahore family probably in the seventeenth century. 

The lobed arches which interrupt the solstitial bar display some similarity to the 
rete of the astrolabe B015. There are 26 named star pointers; some carry deeply 
engraved points at the tips to indicate the precise position of the star; some others (e.g. 
5 Dabardn and 17 Simak Rdmih ) are not completely separated from the main frame. 
There is a handle on the solstitial bar at its northern intersection with the equatorial ring; 
there is yet another handle on the tracery at SW, exactly in the same place as in B015. 
There is no Capricorn index. 

Table B016-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
[JanubT] 

|3 Ceti 

2 

Fam al-Qaytus 

Y Ceti 

3 

Ra’s al-Ghul 

|3 Persei 

4 

c Ayyuq 

a Aurigae 

5 

Dabardn 

a Tauri 

6 

Mankib al-Jawzd’ 

a Orionis 

7 

Rijl al-Jawzd’ Yumnd 

k Orionis 

8 

Shi c rd Yamdm 

a Canis Majoris 

9 

Shfrd Shaml 

a Canis Minoris 

10 

Fard Shujd c 

a Hydrae 
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Star Name 

Identification 

11 

Qalb al-Asad 

a Leonis 

12 

Janah al-Ghurdb 

Y Corvi 

13 

al-Sarfa 

|3 Leonis 

14 

Simdk A c zal 

a Virginis 

15 

? 


16 

? 


17 

Simdk Rdmih 

a Bootis 

18 

Ra ’s al-Jdthi 

a Herculis 

19 

Nayyir al-Fakkah 

a Coronae Borealis 

20 

Ra’s al-Hawwd 

a Ophiuchi 

21 

Nasr Wdqi' 

a Lyrae 

22 

Nasr al-Td’ir 

a Aquilae 

23 

Dhanab al-Jadi 

a Capricorni 

24 

Dhanab al-Dulfin 

8 Delphini 

25 

Dhanab al-Dajdjah 

a Cygni 

26 

Kaff al-Khadtb 

|3 Cassiopeiae 
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Figure B017.1 - Front of the astrolabe (courtesy Anthony J. Turner) 

The maker of this astrolabe informs us, quite helpfully, that this is a northern 
astrolabe (,asturlab shamalt) and provides the date on both sides of the kursT, but does 
not mention his name. 


BO 17® ASTROLABE, NOT SIGNED, 1129 AH (AD 1716-17) 
Diameter 151 mm 

Delhi, National Museum (# 58.98/9) 
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Components 

Body with kursT (d. 151, h. 195, t. 10), ring and shackle, rete (d. 135) for 26 stars, 
7 plates (d. 136); alidade, pin and horse are missing; the astrolabe is held together by 
modern bolt and nut. 

Front 

The ring is very small; the shackle has peculiar shape with the narrow upper part; 
the kursT is solid and not very high, the profiles are made up of two ogees with a lobe 
between them and a circular finial. The limb is divided in 1° and 5° and numbered in 
5s clockwise from 5 to 90, separately in each quadrant. 

Rete 

The peripheral Capricorn ring is very slender and the ecliptic ring wider. These 
are held in place by the slender equinoctial bar which has a counter change at the centre. 
The 26 star pointers are joined by a tracery of tendrils, flowers and leaves. 

Plates 

There are seven plates with the following particulars. 

Table B017-1 Plates 



<P 

Longest Day 

la 

34° 

14; 17 hours? 

lb 

37° 

14;32 hours 

2a 

28° 

13;56 hours 

2b 

31° 

14; 1 hours 

3a 

13° 

12;46 hours 

3b 

46° 

15;34 hours 

4a 

19° 

13;9 hours 

4b 

36° 

14;57 hours 

5a 

22° 

13;21 hours 

5b 

25° 

13;34 hours 
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<P 

Longest Day 

6a 

4*. 

O 

o 

14; 51 hours 

6b 

43° 

15; 10 hours 

7a 

Plate of horizons 


7b 

Plate of horizons 



Altitude circles are drawn for every 3° and numbered on both sides of the 
meridian; there are no azimuth arcs; there are lines for seasonal hours, numbered from 
1 to 12 from the western horizon, but not lines for equal hours. 

Geographical Gazetteer 

On the i nn er surface of the mater is engraved a gazetteer in three concentric 
circles, providing the names, longitudes and latitudes of 65 localities, from Mecca in the 
west to Sri Lanka {Lanka) in the east. It is interesting that the gazetteer does not use the 
common Arabic term SarandTb, but the Indian term Lanka for Sri Lanka. 

Back 

On the back, the upper half of the rim is engraved with altitude scales which are 
divided in 1° and 5° and numbered as 5—90; 90—90. 

The trigonometric quadrant in the upper left carries 30 equidistant horizontal lines 
and 12 equidistant vertical lines. In the solar quadrant in the upper right 11 declination 
arcs are drawn partially and the intervening zones are numbered in 5s from 5 to 60 along 
the vertical radius from the centre upwards. Six curves of the seasonal hours are drawn 
so that they do not intersect the declination arcs; these are numbered from 1 to 6 starting 
from the horizontal radius; there is label above the horizontal radius which reads khatut 
sd c dt zamdniya (lines of seasonal hours). 
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Figure B017.2 - Back of the astrolabe (photo courtesy Anthony J. Turner) 


In the lower half are the shadow squares, on the left for a base of 7 and on the right 
for a base of 12. The vertical and horizontal scales are divided and numbered 
accordingly. The placement of the labels is somewhat unusual. Near the top of the 
vertical scale on the left is engraved a label on the inner side which reads zill mcfkus bi- 
ciqdam and near the top of the vertical scale on the right zill ma c kus bi-asdbi c . For the 
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two horizontal scales there is a common label engraved across the vertical diameter zill 
mustawT. Above this is written on the left aqdam and on the right asdbi c . 



Figure B017.3 - Inscription on the front of the kursi (detail of Figure B017.1) 


Inscription 

On the front side of the kursi, there is an inscription in four lines: 
asturlab shamdlT 
marsudah sancih 1129 
‘northern astrolabe 
inscribed [in] the year 1129’ 

The HijrT year translates to AD 1716-1717. 

The last two lines contain the Throne Verse (ayat al-kurst) from the Qur’an (Surah 
2:255). 

The first two lines are engraved also on the back of the kursi. 
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B018® ASTROLABE BY SAYYID C ABD AL-BAqI IBN SAYYID HUSAIN, 1204 
AH (AD 1789-90) 


Diameter 125 mm 


Oxford, Museum of the History of Science (# 50059) 


CCA 1022 



Figure B018.1 - Front of the astrolabe (photo by S. R. Sarma) 








B018 - Astrolabe by Sayyid cAbd al-Baql ibn Sayyid Husain, 1204 AH (AD 1789-90) 
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Nothing is known about the maker of this astrolabe. The website of the Museum 
of the History of Science, Oxford, calls this an Indo-Persian astrolabe, but adds that the 
place of production is ‘Iran/Persia Asia’. But the astrolabe does not show any features 
of Persian astrolabes of the late eighteenth century. On the other hand, it displays many 
features of the Lahore astrolabes, such as the mention on the plates of the duration of 
the longest day in Indian time units of ghcitis. There cannot be much doubt that it is an 
Indo-Persian astrolabe produced in the Indian subcontinent. Interestingly, the rete here 
is a copy of the same in A104; the two sides of plate 7 in A104 are also copied, although 
they are somewhat superfluous here. However, the astrolabe cannot be called a mere 
copy or forgery. The various plates and the back are engraved quite competently. 

Components 

Body with kursT (d. 125, h. 152, t. 9), ring and shackle, rete 38 stars, 7 plates, pin 
and horse; alidade is lacking. 

Front 

The ring and the shackle have diamond cross-sections with sharp edges. The kursT 
is solid; its profiles are made up of ogees at the base, followed by a series of lobes. The 
limb is divided in 1° and 6° and numbered in 6s clockwise from 6 to 90, separately in 
each quadrant. 

Rete 

The rete is a crude imitation of the rete in A104 and carries the same star pointers 
(see Figure A104.2 and Table A104-1). Here the peripheral Capricorn ring and the wide 
ecliptic ring are held together by the equinoctial bar which has counter changes at the 
two equinoxes. From the centre of the disc, twelve radial lines are drawn at intervals of 
30°, in order to divide the ecliptic ring into the 12 zodiac signs. The traces of these lines 
can be seen on the small ring at the centre and on other parts. Traces of the circle of 
Cancer can also be seen. 
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Figure B018.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Table B018-1 Stars on the Rete 


Star Name 

Identification 

1 

Dhanab Qaytus 

(3 Ceti 

2 

Batn 

(3 Andromedae 

3 

Fam Qaytus 

Y Ceti 

4 

Sadr Qaytus 

k Ceti 

5 

Ghul 

|3 Persei 

6 

Kaff al-Jadhma ’ 

a Ceti 

7 

Tali Masdfat al-Nahr 

y Eridani 

8 

Dabardn 

a Tauri 

9 

c Ayyuq 

a Aurigae 
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Star Name 

Identification 

10 

Rijl 

(3 Orionis 

11 

Yad Yusrd 

Y Orionis 

12 

Yad Yumna 

a Orionis 

13 

Rijl Yumna 

k Orionis 

14 

Shfrd YamanT 

a Canis Majoris 

15 

Shfrd Shdmi 

a Canis Minoris 

16 

Tarfat al-Safina 

p Puppis 

17 

Fard Shujaf 

a Hydrae 

18 

Qa’idat al-Bdtiya 

a Crateris 

19 

c Andq 

<; Ursae Majoris 

20 

Janah Ghurab 

y Corvi 

21 

Simak A c zal 

a Virginis 

22 

Simak Rdmih 

a Bootis 

23 

Nayyir Fakkah 

a Coronae Borealis 

24 

c Unuq Hayyah 

a Serpentis 

25 

Rds al-JdthT 

a Herculis 

26 

Rds al-Hawwd 

a Ophiuchi 

27 

c Ayn TinnTn 

a Draconis 

28 

Yad Hawwd 

6 Ophiuchi 

29 

WdqF 

a Lyrae 

30 

Minqdr Dajdjah 

(3 Cygni 

31 

Nasr Ta’ir 

a Aquilae 

32 

Dhanab al-Dulfin 

8 Delphini 

33 

Dhanab al-Dajdjah 

a Cygni 
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Star Name 

Identification 

34 

Fam Far as 

8 Pegasi 

35 

Dhanab al-Jadi 

a Capricorni 

36 

Sdq Sakib al-Md’ 

5 Aquarii 

37 

Surrat Faras 

5 Pegasi 

38 

Mankib Faras 

(3 Pegasi 


Plates 

There are seven plates, each with a notch at the north point. Ten plate faces serve 
latitudes from 11° to 40° and two are designed as the plate of ecliptic coordinates and 
the plate of horizons respectively. The remaining two are copied from A104. 

Table B018-2 Plates 

cp Longest Day 




hours 

ghatis 

la 

11;0° 

12;48 hours 

32 ghatis 

lb 

29° 

13; 12 hours 

34 ghatis 

2a 

27° 


34 ghatis 

2b 

32° 


35 ghatis 

3a 

30° 

13; 14 hours 


3b 

37° 

16; 14 hours 

? 

4a 

36° 

14;30 hours 


4b 

40° 

14; 12 hours 


5a 

34° 

14; 17 hours 


5b 

Plate of ecliptic coordinates 


6a 

19° 

— 

— 
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<P 


Longest Day 
hours ghatis 


6b 

Geographical 


gazetteer 2 

7a 

Plate of horizons 

7b 

‘Back of the 


astrolabe’ 


The engravings on these plates are not uniform. On the plates calibrated to 
different latitudes, altitude circles are drawn for every 6° and azimuth arcs are traced 
for every 10°. 

In the lower half, lines for seasonal hours are drawn on all plates; these are 
numbered from the western horizon onwards from 1 to 12 in Abjad notation. Lines for 
equal hours are varied; these are drawn from the western horizon on some plates and 
from both horizons on other plates, numbered in Abjad on some and in common 
numerals on others. In the middle of the plates are mentioned the latitudes; the duration 
of the longest day is stated in hours on most plates, but in four cases also in ghatis. 

The plate of ecliptic coordinates on plate 5b is engraved with latitude circles for 
every 6°and longitude circles for every 10°. The ecliptic circle is divided and labelled 
for each zodiac sign and for each 10°. In the lower half is the label saflhat mizdn al- 
c ankabut. 

The plate of horizons on plate 7a carries four sets of half horizons, together with 
the declination scales, but no label. 

Geographical Gazetteer 1 

On the inner surface of the mater is engraved a geographical gazetteer in two 
circles, providing the names, longitudes, latitudes, inhiraf and jihat of 46 localities. The 
gazetteer is nicely arranged with empty spaces enclosed in double lines outside the outer 
circle, between the two circles and inside the inner circle. The gazetteer commences 
from Mecca and reaches up to Qandahar. Multan is the only locality from the Indian- 
subcontinent. It will be shown below that Gazetteer 2 is copied from the Indo-Persian 
astrolabe A104. Is the present gazetteer then copied from a non-Indian astrolabe? The 
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engravings in the column of al-jihat to indicate the direction in which Mecca is situated 
are very confusing; here no names of cardinal directions are given, but Abjad symbols 
for the numbers 63 (three times), 360 (once) and 73 (in the rest of the entries)! 



Figure B018.3 - Geographical Gazetteer 1 (photo by S. R. Sarma) 


Table B018-3 Geographical Gazetteer 1 



Place Names 
( al-bilad ) 

L 

( al-tiil ) 

<P 

(i al-ard) 

al-inhiraf 

al-jihat 


Outer Circle 





1 

Makka 

77; 10 

21;40 

0;0 

0;0 

2 

Madana 

75;0 

25 ;0 

34/37; 10 

63 
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Place Names 
(al-bilad) 

L 

(al-tiil) 

<P 

(al-ard) 

al-inhiraf 

al-jihat 

3 

Qayrawan 

41;0 

31;40 

81;47 

63 

4 

Misr 

63;20 

30;20 

38;38 

63 

5 

San c a’ 

77;0 

14;30 

1; 15 

360? 

6 

Lahsa 

43;30 

24;0 

69;30 

73 

7 

Bayt al- 
Maqdis 

66;30 

31 ;50 

45; 16 

? 

8 

Dimashq 

70;0 

33; 15 

30;5 

73 

9 

Halab 

72; 10 

35;50 

18;29 

73 

10 

Mawsil 

87;0 

35;30 

13;52 

73 

11 

Ardabll 

82;30 

38;0 

14; 13 

73 

12 

Nakhjawan 

80; 14 

38;40 

14; 15 

73 

13 

Maragha 

82;0 

37;20 

16; 14 

73 

14 

Tabriz 

82;? 

38;0 

15;40 

73 

15 

Sardagharl? 

79;0 

34;0 

2; 16 

73 

16 

Baghdad 

80;0 

33;25 

12; 15 

73 

17 

Wasit 

80;30 

32;20 

20; 14 

73 

18 

Basra 

84;0 

30;0 

17; 19 

73 

19 

Tustar 

84;30 

31;30 

35;24 

73 

20 

Ahwaz 

85;0 

31 ;0 

40;30 

73 

21 

Kazirun 

87;0 

29; 15 

51; 14 

73 

22 

Shiraz 

88;0 

29;36 

13; 18 

73 

23 

Yazd 

89;0 

32;0 

48;29 

73 

24 

Hamadan 

83;0 

35;10 

22; 17 

73 

25 

Qazwln 

85;0 

36;0 

17; 14 

73 
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Place Names 
( al-bilad ) 

L 

ial-tul) 

T 

(al-ard) 

al-inhiraf 

al-jihat 

26 

Isfahan 

86;40 

32;25 

40;28 

73 

27 

Kashan 

86;0 

34;0 

34;31 

73 

28 

Rayy 

86;20 

34;0 

36;26 

73 

29 

Taliqan 

85;45 

36:10 

25;33 

73 

30 

Astarabad 

89;35 

36;50 

38;48 

73 

31 

Jurbadaqan 

85;30 

34:15 

38;41 

73 


Inner Circle 





32 

Tus 

92;30 

37;0 

45;6 

73 

33 

Nayshabur 

92;30 

36;21 

76;25 

73 

34 

Sabzawar 

84;30 

40;50 

20;9 

73 

35 

Turshlz 

92;0 

35;0 

48; 11 

73 

36 

Samnan 

88;0 

36;0 

16; 14 

73 

37 

Damghan 

88;55 

36;20 

38;0 

73 

38 

Tun 

92;30 

34;30 

50;20 

73 

39 

Qa’Tn 

93;20 

33;40 

14; 1 

73 

40 

Marw 

97;0 

37;40 

12;30 

73 

41 

Badakhshan 

84;25 

37:10 

64;9 

73 

42 

Kabul 

84;40 

34:16 

69; 16 

73 

43 

Harat 

94;20 

34;30 

14;8 

73 

44 

Kirman 

92;30 

29;50 

60;51 

73 

45 

Multan 

87;35 

29;40 

80;48 

73 

46 

Qandahar 

87;40 

33;0 

75;5 

73 
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Geographical Gazetteer 2 

On plate 6b is another geographical gazetteer in three circles, providing the names, 
longitudes and latitudes of 76 localities, arranged according to climates. This is an exact 
copy of plate 7b of astrolabe A104 (see Figure A 104.6 and Table A104-4), with the 
minor difference that here one place is omitted, namely Panipat after Hansi (33). 



Figure B018.4 - Plate 6b with Geographical Gazetteer 2 (photo by S. R. Sarma) 


Table B018-4 Geographical Gazetteer 2 


Place Names 

L 

qp 

(al-buldan) 

{al-tul ) 

(al-ard) 


Outer Circle 
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Place Names 
(al-buldan) 

L 

( al-tiil ) 

<P 

(. al-ard ) 

[-1] az khatt istiwa ta iqlim awwal (from the line of equator to the first 
climate) 

1 

Jazirah 

Qanbulah 

21;0 

3;0 

2 

Jamkut 

177;0 

5;0 

3 

Shala 

180;0 

5;0 

4 

c Ana 

39;0 

10;0 

5 

c Adan 

77;0 

11:0 

6 

Sarandlp 

130;0 

10;0 

i 

[I] mabda iqlim awwal 12;48 (beginning of the first climate [at latitude] 
12;48°) 

7 

Jabil 

77;0 

13;30 

8 

Janad 

77;30 

14;30 

9 

Janlr 

110;5 

19;48 

10 

Burhanpur 

113;41 

20;30 

11 

Tana 

114;5/104 

19;20 

12 

Juyul 

106;40 

19;0 

13 

Blzabur 

115;30 

17;20 

14 

Dawlatabad 

111 ;5 

20;30 


[II] mabda iqlim duyum 20;31 (beginning of the second climate [at 
latitude] 20;31°) 


15 

Ta’if 

77;30 

21;20 

16 

Makka 

77:10 

21;40 


Musharraf 



17 

Madlnat 

75;20 

25 ;0 


Tayyiba 



18 

Hurmuz 

92;0 

25 ;0 
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Place Names 
( al-buldan ) 

L 

(al-tiil) 

tP 

(al-ard) 


19 

Akbarabad 

114;0 

26;43 


20 

Qannawj 

115;50 

26;35 


21 

Ajmlr 

111 ;5 

26;0 


22 

Kawaliyar 

130;0 

26;29 

read 114;0 

23 

Lakhnau’ 

114; 13 

26;30 


24 

Jawnbur 

119;6 

36;36 ! 

read 26;36 

25 

Awadh 

118;6 

27;22 


26 

Bada’un 

119; 19 

27;32 


27 

Banaras 

117;20 

26;55 


28 

Ahmadabad 

108;40 

23; 15 


29 

Kanbayat 

109;20 

22;20 


[III] n 

mbdd iqlmi siwum 

27;34 (beginning of the third climate [at latitude] 

27;34‘ 

3 ) 




30 

Kulkanda 

114; 19 

28;3! 

read 18;3 

31 

Flruzabad 

117;30 

28;10 


32 

Dihll 

113;35 

28;39 


33 

HansI 

114;25 

29;45 


34 

Baran 

114;5 

28;48 


35 

Multan 

107;35 

29;40 


36 

Shiraz 

88;41 

29;36 


37 

Basra 

84;0 

30;0 


38 

Kirman 

91;30 

30;5 



Middle Circle 




39 

Tahnlsar 

112;33 

30; 10 
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Place Names 
( al-buldan ) 

L 

(al-tiil ) 

(P 

(al-ard) 

40 

Misr 

63;20 

30;20 

41 

Sunam 

112;25 

30;30 

42 

Parshawar 

105;55 

31 ;0 

43 

Kufa 

79;30 

31 ;30 

44 

Qayrawan 

41 ;0 

31;40 

45 

Bayt al- 
Maqdis 

63;30 

31 ;50 

46 

Lahur 

109;20 

31 ;50 

47 

Yazd 

89;0 

34;0 

48 

Isfahan 

87;40 

32;25 

49 

Qandahar 

107;40 

33;0 

50 

Baghdad 

82;0 

33;25 

[IV] n 
latitud 

labda iqlim cahdrum 33;43 (beginning of the fourth climate [at 
le] 33;43°) 

51 

Kashan 

86;0 

34;0 

52 

Harat 

94;20 

34;30 

53 

Sawa 

85;0 

35;0 

54 

Kashmir 

108;0 

35;0 

55 

Halab 

72;10 

35;50 

56 

Mashhad 

92;30 

36;0 

57 

Balkh 

101;0 

36; 11 

58 

Mar[a]gha 

82;0 

37;20 

1 

[V] mcibda iqlTm panjum 39; 1 (beginning of the fifth climate [at latitude] 

39; 1°) 

59 

Samarqand 

99;16 

39;37 
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Place Names 
( al-buldan ) 

L 

(al-tiil) 

(al-ard) 

60 

Bukhara 

97;30 

39;50 

61 

Tubbat 

Inner Circle 

110;0 

40;0 

62 

Khutan 

107;0 

42;0 

63 

Farghana 

102;0 

42;0 

64 

Ilaq 

99;45 

43;20 

65 

Khujand 

97;45 

43;30 

[VI] n 
latitud 

labda iqlim shashum 43;30 (beginning of the sixth climate [at 
le] 43;30°) 

66 

Kashghar 

106;30 

44;0 

67 

Alan 

43;0 

44;0 

68 

Blsh Baligh 

111 ;0 

45;50 

69 

Khan Baligh 

124;46 

46;0 

70 

Harqalah 

67;20 

46;30 


[VII] mabda iqlim haftum 47;30 (beginning of the seventh climate [at 
latitude] 47;30°) 


71 

Araq 

105;0 

48;0 

72 

Aklah 

88;0 

49;0 

73 

Qirqir 

65;30 

50 

[+VIF 

| khariz iqlim haftum (beyond the seventh climate) 

74 

Marlkirman 

64;45 

50;40 

75 

Jazlrah Fard 

— 

64;41 

76 

Sudaq 

66;0 

51 ;0 
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Plate 7b 

Plate 7b is the most unusual in that it is designed as the back of the astrolabe. It is 
an almost exact copy of plate 7b of astrolabe A104 (see Figure A104.7). In A104, the 
main body consists just of the thick limb and the kursi and there is no solid back. 
Therefore, plate 7b can be used as the back of the astrolabe. But in the present astrolabe, 
there is a solid back and this plate cannot be used at all for observation. 


In the plate of A104, in the upper right quadrant, three sigmoid graphs are drawn 
for the latitudes 19°, 27° and 32°. Here, there are no graphs, but just the numbers 19, 
27 and 32! 



Figure B018.5 - Plate 7b (photo by S. R. Sarma) 
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Figure B018.6 - Back of the astrolabe (photo by S. R. Sarma) 

Back 

The upper half of the rim is divided in 1° and 6° and numbered in Abjad as 6— 
90; 90—6. In the upper left a universal horary quadrant is engraved. The six lines of 
unequal hours which are spread out from the horizontal radius to the vertical radius are 
numbered from 1 to 6 in common Arabic/Persian numerals. The upper right quadrant is 
empty. 
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The lower half of the rim bears the cotangent scales and their subdivisions. The 
scale on the left is in feet; the unequal divisions are numbered clockwise from the 
vertical diameter as 5, 10, 15, 20, 25, 30, followed by the label zill aqdam (shadows in 
feet). 

The scale on the right is in digits; the unequal divisions are numbered 
anticlockwise from the vertical diameter as 5, 10, 15, 20, 25, 30, 35, 40, 45, followed 
by the label zill asdbf (shadows in digits). Inside the cotangent scales, there are five 
semi-circular rows. 

Row 1 carries the names of the 28 lunar mansions; on both sides of the row is the heading 
al-kawdkib (the stars). 

Row 3 is filled with the names of the 12 zodiac signs with the heading al-buruj (the 
signs) on both sides. 

Row 2 carries the heading al-hudud (the limits) on both sides; the space corresponding 
to each sign is divided into five cells and in these cells are engraved the numerical values 
of the five limits of each planet, in cumulative manner, that is to say, that in each cell 
the numerical strength of each limit plus the strengths of the preceding limits are written, 
so that the value in the fifth cell is always 30; these values are written in Abjad notation. 
The names of the respective planetary regents of these limits are engraved in full in 
row 5. 

Row 4 is filled with al-wujuh (the decans or faces); here the space corresponding to each 
sign is divided into three cells. Since the numerical value of these parts is always the 
same (10, 20, 30), the cells are filled with the names of the planetary regents, denoted 
by the symbolic letters. 

Inside these astrological tables are the shadow squares, on the left for a base of 7 
and on the right for a base 12. Only the vertical scales are given labels: on the left zill 
aqdam and on the right zill asabi c . 

Within the shadow squares is the rectangular table of triplicities, their diurnal and 
nocturnal planetary regents. 
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Figure B018.7 - Signature of the astrolabe maker 


Inscription 

In the space between the shadow squares and the semi-circular astrological tables 
is engraved the astrolabe maker’s signature as follows: 

san c ah wa nummaqah sayyid c abd al-bdql ibn sayyid hussayn sanah 1204 
‘Made and decorated by Sayyid c Abd al-Baql ibn Sayyid Hussayn [in] the 
year 1204 [Hijrl = ad 1789-90].’ 

Provenance 

Formerly in the Henri Michel collection, Brussels. 
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B019® ASTROLATE ATTRIBUTABLE TO SAYYID C ABD AL-BAqI IBN 
SAYYID HUSAIN 


Not dated, 18th century 
Diameter 162 mm 


Oxford, Museum of the History of Science (# 47063) 



Figure B019.1 - Front of the astrolabe (photo by S. R. Sarma) 


There are certain similarities between B018 and this astrolabe in the workmanship, 
in the design of the rete, in the arrangement of the geographical gazetteer and in the 
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configuration on the back; therefore, this astrolabe may be attributed to Sayyid cAdb al- 
Baql, the maker of B018. 

Even so, there are some inconsistencies in this astrolabe. The limb on the front and 
the alidade are numbered in 5s, but the rim on the back is labelled in 6s. In the rete, 
some northern stars are placed outside the ecliptic ring and some southern stars inside 
the ecliptic ring. While the front side of the solid kursl is blank, the reverse side displays 
what looks like a European coat of arms with several crosses, surrounded by a floral 
design. 

Components 

Body with kursl (d. 162, h. 215, t. 10), ring and shackle, rete (d. 143) for 29 stars, 
5 plates (d. 143), alidade (length 146), pin, horse and washer. 

Front 

The ring and shackle are well-crafted; they have diamond cross-sections with 
sharp edges. The shackle has ornate bases. The kursl is solid; it is very wide at the base 
and the profiles are made up of ogees at the base followed by lobes. The limb is divided 
in 1° and 5° and numbered in 5s clockwise from 5 to 360. 
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Figure BO 19.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

In the rete, the two rings of Capricorn and ecliptic are held together by the 
equinoctial bar with counter changes at the equinoxes. A small segment of the equator 
ring is incorporated below the ecliptic ring in the north. It is joined to the main frame 
by two transversal bars. The ecliptic ring is divided in 12 signs of the zodiac and is 
engraved with their names. Each sign is divided in 5 parts on the edge of the ring, but 
these are not numbered. Just above the north point is an ornate knob to rotate the rete. 
It is shaped like a serrated cone, exactly in the same manner as the head of the pin. A 
triangular arch functions as the Capricorn index. There are 28 dagger-shaped star 
pointers. Some are given wrong names and some are positioned at wrong places; such 
stars are marked with an asterisk*. 
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Table B019-1 Stars on the Rete 



Star Name 

Identification 

1 

Kaff al-KhadTb * 

(3 Cassiopeiae 

2 

Dhanab al-Hut* 
should be Dhanab al- 
Qaytus Janubl 

|3 Ceti 

3 

Kaff al-Jadhma 

a Persei 

4 

Ghul 

(3 Persei 

5 

Tall Masdfat al-Nahr 

Y Eridani 
no pointer 

6 

Yad al-Jawzd ’* 

y or a Orionis 
placed inside the ecliptic 

7 

c Ayn al-Thawr 

a Tauri 

8 

Rijl 

k Orionis 

9 

c Ayyuq* 

a Orionis 

placed outside the ecliptic 

10 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

11 

Shfrd Yamdnl 

a Canis Majoris 

12 

Safina * 

a Carinae 

placed inside the ecliptic 

13 

Fard al-Shuja c 

a Hydrae 

14 

Qalb al-Asad 

a Lionis 

15 

c Andq 

t, Ursae Majoris 

16 

Qa c idat al-Bdtiya 

a Crateris 

17 

Simdk A c zal 

a Virginis 

18 

Fakkd 

a Coronae Borealis 

19 

Simdk Ram ih 

a Bootis 

20 

[ c Unuq] al-Hayyah ? 

a Serpentis 

21 

Qalb al-Aqrab 

a Scorpii 
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Star Name 

Identification 

22 

Rds al-Hawwd 

a Ophiuchi 

23 

Waqi c 

a Lyrae 

24 

Nasr Fair 

a Aquilae 

25 

Fam al-Faras* 

8 Pegasi 

26 

Jabbdr 

?? 

27 

Mankib [Sdkib al-Ma’] 

a Aquarii 

28 

Sdq [Sdkib] al-Ma ’ 

6 Aquarii 

29 

Dhanab al-Qaytus 

Sh[ a mail] 

i Ceti 


Plates 

There are five plates with the following particulars. 

Table B019-2 Plates 


<P 

Longest Day 

la 

24~° 

13;38 hours 

lb 

33° 

14;39 hours 

2a 

23° 

13;25 hours 

2b 

19°+21° 

12;53 hours + 13;0 hours 

3a 

31;30° 

14; 8 hours 

3b 

36°+39° 

14;30 hours + 15;0 hours 

4a 

25° 

15;32 hours ! 

4b 

26°+28° 

13; 10 hours + 13;50 hours 

5a 

35° 

14;40 hours 

5b 

Plate of horizons 
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<P 


Longest Day 


On these plates are drawn altitudes circles are for every 6° and the lines for 
seasonal hours; both these sets are numbered. There are no azimuth arcs and lines for 
seasonal hours on any plate. On the three plates which bear combined projections for 
two latitudes each, there are only altitude circles for every 6°, but no other lines. 



Figure B019.3 - Plate for latitudes 19° and 21° (photo by S. R. Sarma) 


Plates 2-5 have notches at the north and south points. The plate of horizons should 
have actually notches at each of the compass points, but here it has only two notches as 
the others. The limb of the astrolabe has a tooth at the south point which fits into these 
notches. 

Below the oblique horizon are engraved the labels mashriq in the east and maghrib 
in the west. At the middle of the plate are mentioned the latitude and the hours of the 
longest day, both in Abjad. On plates with double projections, there values are engraved 
on the rim. 
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Geographical Gazetteer 

The geographical gazetteer is engraved very neatly in two circles with empty 
spaces outside the outer circle, between the two circles, and inside the inner circle. This 
gives a very balanced look to the gazetteer. The 50 localities are arranged roughly by 
the longitude, starting from Egypt and reaching up to India. 



Figure B019.4 - Geographical Gazetteer (photo by S. R. Sarma) 


Table B019-3 Geographical Gazetteer 



Place Names 
( al-bilad) 

L 

(< al-tiil ) 

<P 

( al-“ard ) 


Outer Circle 



1 

Misr 

63;20 

30;20 

2 

c Adan 

76;0 

11 ;0 
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Place Names 
(al-bilad) 

L 

(al-tiil) 

T 

(,al- a ard ) 

3 

Madlnat Rasul 
c Alayhi al-Salam 

75;20 

25;0 

4 

Makka Mu c azzam 

77;10 

21;40 

5 

Ta’if 

77;30 

21;20 

6 

Bayt al-Maqdis 

66;30 

31;50 

7 

Dimashq 

70;0 

33;35 

8 

Halab 

72;10 

35;50 

9 

Nakhjawan 

81; 15 

38;40 

10 

Tabriz 

82;0 

38;0 

11 

Bard c ah 

83;0 

40;30 

12 

Bulghar 

90;0 

49;30 

13 

Kufa 

79;30 

31;30 

14 

Mada’In 

72;0 

33; 10 

15 

Baghdad 

80;0 

33;25 

16 

Basra 

84;0 

30;0 

17 

Firuzabad 

84;30 

38; 10 

18 

Shiraz 

83;0 

29;36 

19 

Yazd 

89;0 

22;40 ! 

20 

Hamadan 

83;0 

35; 10 

21 

Sawa 

85;0 

35;0 

22 

Qazwln 

85;0 

36;0 

23 

Isfahan 

86;40 

32;25 

24 

Kashan 

86;0 

34;0 

25 

Qumm 

85;40 

34;45 
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Place Names 
(al-bilad) 

L 

(al-tiil) 

(al-“ard) 

26 

Rayy 

86;20 

35;0 

27 

Astarabad 

89;35 

36;50 

28 

Sabzawar 

89;35 

36;50 

29 

Nayshabur 

92;30 

36;21 

30 

Tus 

92;30 

37;0 

31 

Harat 

94; 20 

34;30 


Inner Circle 



32 

Balkh 

101 ;0 

36;41 

33 

Badakhshan 

104; 24 

37; 10 

34 

Bukhara 

92;30 

35;50 

35 

Samarqand 

99; 16 

39;37 

36 

Khujand 

100;35 

41 ;55 

37 

Kashghar 

106;30 

44;0 

38 

Khutan 

107;0 

42;0 

39 

Hurmuz 

102;0 

24;0 

40 

Kabul 

104;40 

35;0 

41 

Kashmir 

108;0 

35;0 

42 

Tibbat 

110;0 

40;0 

43 

Qandahar 

107;40 

43;0 

44 

Multan 

107;35 

29;40 

45 

Lahawar 

109;20 

31;50 

46 

Hadrat Dihll 

113;35 

28;0 ! 

47 

Akra 

115;0 

24; 13 ! 

48 

Ahmadabad 

108;40 

23; 15 
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Place Names 

L 

<P 


(al-bilad) 

(al-tiil) 

(< al- a ard ) 

49 

Sarandlp 

130;0 

10;0 

50 

Kanbayat 

109;20 

22; 20 


Back 

On the back, the upper half of the rim is divided in 1 ° and 6°, but the lower half 
only in 6°. Both halves are numbered as 6—90; 90—6; 6—90; 90—6. 

In the upper left quadrant are drawn 30 vertical lines and 30 horizontal lines; in 
the upper right quadrant there are 60 declination circles and radial lines from the centre 
to the arc at every 6°. Very unusually, the lower left quadrant is filled with 24 vertical 
lines. The arrangement on the back resembles to a certain extent plate 7b in B018 (see 
Figure B018.5). 
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Figure B019.5 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower right quadrant are drawn two shadow squares, one inside the other; 
the outer one is for a base of 12 and the inner one for a base of 7. The vertical and 
horizontal scales in the inner square are divided in 7 parts and numbered from 1 to 7. 
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The vertical scale is labelled as aqdam ma c kus and the horizontal scale aqddm mustawl. 
The vertical and horizontal scales in the outer square are divided in 12 parts and 
numbered from 1 to 12. The vertical scale is labelled as cisdb? ma c kiis and the horizontal 
scale asdbi' mustawl. 


Within the shadow squares a grid of quarter circles is traced but not filled in. 



Figure B019.6 - Back of the kursT (detail of Figure B019.5) 


While the front of the kursl is blank, the reverse is engraved with a cartouche 
surrounded by floral motifs. Inside the cartouche is a kind of European coat of arms 
with many crosses. It is difficult to say whether this coat of arms was engraved because 
the astrolabe was made for a European nobleman or whether the coat of arms was added 
at a later point of time. 
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Figure B019.7 - Alidade, pin, washer and horse (photo by S. R. Sarma) 


Alidade 

The alidade has ornate ends and an ornate centre-piece. There is no graduated 
sloped edge. The left-hand side of the alidade is divided in 12 parts and numbered from 
the centre onwards as 5, 10, 5, ... 50, 5, 60. The left-hand side is marked with the 
numbers of seasonal hours from 1 to 6 and, in the reverse direction, from 7 to 12. These 
markings are of use when the alidade is employed as a sundial. 

The two ends of the pin are artistically fashioned. The wedge is fashioned as a 


horse with a bent head. 
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B020 ASTROLABE BY AHMAD, 1228 AH (AD 1813) 
Diameter 63 mm 

PLU, ex-PC of W. S. W. Vaux in 1856 
CCA 84 


In his Description of the Persian Astrolabe constructed for Shah Husain Safavi of 
1856, William H. Morley describes the following astrolabe under E. This is clearly an 
Indo-Persian astrolabe, for half of the 22 localities listed in the geographical gazetteer 
are Indian. 


Components 

Body with kursT (d. 60), rete, 7 plates, alidade, pin and horse; shackle and ring are 
wanting. 

Front 

On the front of the kursl, the throne verse from the Qur’an is engraved. The limb 
is divided in 1° and 6° and numbered in 6s clockwise from 6 to 90, separately in each 
quadrant. 

Rete 

In the rete the ecliptic ring is divided into the 12 signs of the zodiac and each sign 
into 5 parts. No star names are engraved on the star pointers. 


Plates 

There are seven plates. 

Table B020-1 Plates 


tp 

la 

21° 

lb 

24° 

2a 

(24°) 

2b 

29° 

3a 

30° 


Longest Day 


13; 12 hours 
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<P 

Longest Day 

3b 

32° 

14;4 hours 

4a 

34° 


4b 

36° 

14;32 hours 

5a 

40° 

15 hours 

5b 

(25°) 


6a 

(42°) 


6b 

0° 


7a 

Plate of ecliptic coordinates 


7b 

Plate of horizons 



The first four plates are engraved with altitude circles for every 6°, azimuth arcs 
for every 15° and lines for equal and unequal hours. Azimuth arcs for every 30° are 
drawn both above and below the horizon; the rest only below the horizon. On some 
plates the latitude is not mentioned and some others the hours of the longest day are 
omitted. 

Geographical Gazetteer 

In the gazetteer are engraved the names, longitudes and latitudes of 22 localities 
in two circles. 624 

Table B020-2 Geographical Gazetteer 

Place Names L cp 

Outer Circle 

1 Misr 63;20 30;20 


624 


As in the case of B010, here also Morley seems to read the gazetteer from left to right. We read it 
from right to left. 
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Place Names 

L 

<P 

2 

Bayt al-Maqdis 

66;30 

31;50 

3 

Madlnat 

Munawwara 

75;20 

25; 15 

4 

Makka Mu c azzam 

77;10 

21;40 

5 

Dimashq 

70 625 

33; 15 

6 

Kufa 

79;34 

31;30 

7 

Basra 

87 

30 

8 

Baghdad 

80 

33;25 

9 

Shiraz 

88 

29;36 

10 

Isfahan 

86;40 

32;25 

11 

Ardabll 

82;7 

38;3 


Inner Circle 



12 

Dihll 

113;35 

25; 11 

13 

Tubbat 

110 

40 

14 

Kashmir 

108 

35 

15 

Kabul 

104;40 

34;30 

16 

Lahur 

109;20 

31 ;50 

17 

Banaras 

117;20 

28; 16 

18 

Qannawj 

115;50 

26;35 

19 

Burhanpur 

109 

20;34 

20 

Ahmadabad 

108;40 

20; 15 

21 

Bljapur 

125 

20 

22 

Kawaliyar 

114 

26;29 


625 


The gazetteer does not seem to have marked the zeros. 
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Back 

On the back, there are altitude scales on the upper half of the rim, a trigonometric 
quadrant in the upper left and a solar quadrant on the upper right. In the lower half, 
shadow squares are drawn below the horizontal diameter with the usual labels and the 
cotangent scales on the rim, on the left divided in digits and on the right divided in 
feet. 626 

Inscription 

Round the outer edge of the main body of the instrument are the following verse, 
recording the date of the construction of the Astrolabe, and the names of its maker and 
his patron. 

‘The sphere of sovereignty Sultan Muhammad, 

When did the world ever behold such a brave lion? 

Since how long has an Aristotle existed in his time, 

That this one should be superior to the mirror of Jamshed? 

When Ahmad its maker asked its year (of construction) 

The Lord of the age said the “The Balance of the Sun”. 

‘The last words u'j^, the Balance of the Sun, form a chronogram, and the 

numerical values of the letters, according to Abjad, being added together, make up the 
number 1228, the year of the Hijrah when the Astrolabe was constructed (A.D. 1813). 
[...] ‘I have not been able to ascertain who the Sultan Muhammad alluded to actually 
was. More than one of the chieftains who alternately rose to almost sovereign power in 
Afghanistan and Kashmir, about the year 1813, bore that name 

Provenance 

In 1856, this astrolabe was in the private collection of W. S. W. Vaux; its present 
location is not known. 


626 


Morley 1856 remarks that this is ‘contrary to the usual practice’, but no such convention was 
observed in Indo-Persian astrolabes. 
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LALAH BULHOMAL LAHORI 


While there had been a hiatus in the production of astronomical instruments at 
Lahore in the eighteenth century, it was Lalah Bulhomal Lahorl (fl. 1839-1851) who 
revived it in the nineteenth century. He can be regarded as the true and the last 
representative of both the Indo-Persian and the Sanskrit traditions of astronomical 
instrumentation. He produced well-crafted astrolabes and celestial globes with 
inscriptions and legends either in Arabic-Persian or in Sanskrit. He fashioned 
Dhruvabhrama-yantras and Tunya-yantras of Sanskrit tradition. He also created some 
new Sanskrit instruments of his own. His oeuvre consists of about twenty-eight 
instruments of excellent workmanship belonging to eleven different varieties. Nine of 
these instruments bear his signature and were produced between the years 1839 and 
1851. Nineteen other instruments do not carry his signature, but because of their close 
similarity to the signed pieces, they too can be attributed to Bulhomal. In 1839 itself he 
produced at least four instruments of three different types. At this rate of production, he 
may have produced many more instruments than the 28 which are extant. No instrument 
maker in India is known to have produced as many varieties of instruments as Bulhomal 
did, that too with labels in three different languages. 627 

His name is rather problematic. On the Indo-Persian instruments, he signs his 
name as b.l.h.w.m.l (J^A 1 ) without any diacritics. Luckily, the vowels can be gleaned 
from the Sanskrit instruments. In a Dhruvabhrama-yantra made in 1839-40, his name 
appears, in its Sanskritized form, as bulhomalla (Ac^Wh) and in an undated horary 
quadrant as vulhomalla (At^At^r). In a celestial globe made in 1839, there is a different 
suffix vuhlovarmma Since in many parts of north India, one writes va (A) but 

pronounces it as ba (A, the first syllable in the name should be definitely bu (A), the 
second Iho (c^T) and the suffix without Sanskritization mal (ArA). Thus he must have 
pronounced his name as ‘Bulhomal’ (|c^ATcT). I am informed that such names are not 
prevalent today either in Amritsar or in Lahore. Even so it would be proper to spell his 


627 


For a detailed discussion of his entire oeuvre, see Sarma 2015b. 
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name in a manner that corresponds both to the Persian and Devanagari forms he used 
on his instruments. 

Bulhomal was attached to the court of Nihal Singh Ahluwalia, the Raja of 
Kapurthala from 1837 to 1852, for whom he fashioned some astrolabes and globes. It is 
probably at this court that he came in contact with Sir Henry Miers Elliot (1808-1853) 
for whom he made a very elegant Indo-Persian astrolabe in 1849 (B021). As the Foreign 
Secretary to the colonial Government, Elliot was negotiating at that time the treaty of 
annexation of Panjab with the Sikh princes. 628 

Bulhomal was not a mere metal worker specialising in astronomical instruments, 
but also a scholar well-versed in Persian as well as in Sanskrit. On some Indo-Persian 
astrolabes and globes he engraved very long florid inscriptions in Persian referring to 
himself as Lalah Bulhomal Lahori Munajjim wa Muhandis (‘astronomer/astrologer and 
geometrician/engineer’). On five Sanskrit instruments he signs his name in pretty 
verses, laying emphasis on his devotion to and Siva and Parvatl. 629 

Instead of the conventional Abjad notation, he employs the common 
Arabic/Persian numerals. The degree scale on the limb is invariably divided in 1° and 
6° and the groups of 6° are numbered serially from 1 to 60. This is the general practice 
in Sanskrit astrolabes, because 60 parts of the limb corresponds to the 60 ghatTs, the 
time units in which the day-and-night is divided in traditional India. He mentions the 
years of completion generally in Vikrama Samvat and in Christian era, sometimes also 
in the Hijrl era. 

Bulhomal developed his own individual style in the design of astrolabes and other 
instruments. The stylistic peculiarities of the astrolabes are described here; those of the 
other instruments will be discussed under the respective instruments. 

The kursT in Bulhomal’s astrolabes is small and low, but is elegantly pierced with 
three perforations. This design of the kursT can be treated as his signature, for it occurs 
frequently and helps to identify the maker even when there is no actual signature. 


He is better known for the History of India, as Told by its Own Historians, which he conceived and 
initiated and which was completed after his death by another servant of the Company, John 
Dawson, in eight volumes. On his life and a critique of his work, see Wahi 1990. 

The Sanskrit inscriptions are reproduced and translated in Sarma 2010, pp. 91-92. 
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In the rete, he incorporates a very small number of star pointers, generally 12, in 
some astrolabe even less. These are shaped like leaves and the delicate tracery of tendrils 
which connects these star points is nearly the same in all his astrolabes. Like the kursi, 
the rete can also be treated as his signature. 

While the members of the Lahore family tried to decorate every part of the 
astrolabe, they left the sighting plates mounted on the alidade as mere rectangular 
blocks. But Bulhomal gives them the shape of tulip flowers (see Figure B022.7 and 
Figure C028.4). 

The other features of his astrolabes are as follows. On the latitude plates, he writes 
the latitudes, but does not mention the hours or ghcitis of the longest day. The Lahore 
astrolabes generally contain a plate with one side engraved as the table of ecliptic 
coordinates and the other side as the plate of horizons. Bulhomal fills both sides with 
different sets of half-horizons. 

Some of his Indo-Persian and Sanskrit astrolabes are without a geographical 
gazetteer and the inner surface of the mater is left blank. However, in B022 a gazetteer 
of 57 localities is engraved with the longitudes and latitudes. The same gazetteer is 
repeated in B024; Bulhomal’s pupil Ghulam Qadir of Kapurthala copies the same 
gazetteer in his B027 and B028. In this gazetteer, the latitude values are more or less 
accurate, but the longitudes (counted from the Fortunate Isles) are quite erratic; they 
differ widely from those in Mughal astrolabes. Particularly intriguing is the longitude 
of London at 70° which would place London on the same longitude as Damascus. One 
would expect that, with his contacts with of the colonial government, he would have a 
more accurate knowledge of London’s coordinates. 

On the back, Bulhomal generally engraves just the sine quadrant, that too on the 
upper right (as against the upper left in the Lahore astrolabes) and leaves all the other 
three quadrants empty. The sine quadrant is also engraved on the back of the 
Dhruvabhrama-yantras. In both instruments, it has an almost identical design; the 



Lalah Bulhomal Lahori 


1665 


vertical and horizontal lines are numbered along the two radii as well as along the 13th 
vertical line and the 13th horizontal line. 630 

According to the Repertoire, B023, B025 and B026 contain astrological tables on 
the back. But the exact details of these astrological tables are not available. However, 
on the back of the two Sanskrit astrolabes C028 and C029, there are several astrological 
tables. These will be discussed in the entry on C028. 


630 


Astrolabe B024 does not share all these peculiarities; the patron who commissioned it must have 
desired a more conventional specimen with Abjad notation, astrological tables and so on. However, 
Bulhomal’s pupil, Ghulam Qadir follows his teacher’s style in many respects. 
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B021 ® ASTROLABE MADE BY LALAH BULHOMAL LAHORl FOR SIR HENRY 
ELLIOT, 1849 

Diameter 154 mm 

London, Science Museum (# 1982-777) 

CCA 60; Repertoire 2 


Figure B021.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This astrolabe was produced, as the inscription engraved around the edge of the 
astrolabe informs, for Sir Henry Elliot of the East India Company, well known for 
compiling the multivolume History of India, as Told by its Own Historians. 

Components 

Body with kursT (d. 154, h. 184, t. 13), shackle, cord, rete (d. 139) for 12 stars, 7 
plates (d. 139), alidade (length 140), pin and washer. Ring and horse are missing. A 
modern ring from a key chain is inserted wrongly. A nail is used in the place of the 
missing horse. 

Front 

The main body of the astrolabe carries a small low kursi which is elegantly 
reticulated with three perforations. The finial of the kursiis trifoliate, so also the shackle. 
To the shackle is attached a tassel made of crimson cord of about 180 mm, bound at 
both ends by gold thread. 

The limb is graduated in 1° and 6°. Groups of 6° are numbered serially from 1 to 
60 clockwise in common Arabic/Persian numerals. 

Rete 

In the rete, the Tropic of Capricorn ring and the much broader ecliptic ring are 
held together by the equinoctial bar which has no counter change. The equatorial ring is 
represented only in the lower half. The entire space is filled by a delicate tracery of 
tendrils and leaves. The tendrils hold the segment of the equatorial ring in position. The 
ecliptic ring is divided into 12 divisions on which the names of the signs of zodiac are 
engraved. Each sign is divided into units of 6° which are numbered from 6 to 30. These 
units are further subdivided into single degrees on the sloped edge of the ecliptic ring. 
Near the north point is a handle to rotate the rete and at the south point is the Capricorn 
index. 
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Figure B021.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Twelve star pointers are represented by the pointed tips of the leaves, on which 
the star names are engraved. 

Table B021-1 Stars on the Rete 


Star Name Identification 


Rds al-Ghul 

(3 Persei 

Mirfaq al-Thurayya 

a Persei 

Rijl al-Jawzd’ [al-Yusrd] 

(3 Orionis 

c Ayyuq 

a Aurigae 

Yad al-Jawzd’ [al-yumnd] 

a Orionis 


5 
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Star Name 

Identification 

6 

Shfra YamanT 

a Canis Majoris 

7 

Simak al-Ramih 

a Bootis 

8 

Nayyir al-Fakkah 

a Coronae Borealis 

9 

Rds al-Hawwd ‘ 

a Ophiuchi 

10 

Nasr Wdq\ c 

a Lyrae 

11 

Nasr Td’ir 

a Aquilae 

12 

Dhanab al-Dajdjah 

a Cygni 


Plates 

Beneath the rete are seven plates, six of which are designed for latitudes 17° and 
20°; 23° and 26°; 29° and 32°; 35° and 38°; 41° and 44°; 47° and 50°. On these six 
plates, altitude circles are drawn for every 3° and labelled on both sides. Azimuth circles 
for every 5° are drawn only above the horizon and labelled. In the lower half are lines 
for unequal hours and dotted lines for equal hours counted from the eastern and western 
horizons. Below the oblique horizon are engraved al-maghrib in the west and al¬ 
ma shriq in the east. At the central part of the plates, the arguments sd c at and 'arc! are 
engraved in large bold letters, but only the latitude values are mentioned in much smaller 
letters and not the hours of the longest duration. In the seventh plate, both the sides of 
the seventh plate are designed as the plate of horizons. 

Geographical Gazetteer 


The inner surface of the mater is blank; no gazetteer is engraved there. 
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Figure B021.3 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

On the back, the rim is divided in 1 ° and 6° as in the front, but labelled separately 
in each quadrant from 6° to 90°, as 6—90; 90—6; 6—90 90—6. A sine-cosine quadrant 
is engraved in the upper right quadrant with 30 horizontal and 30 vertical equidistant 
parallel lines. The seventh and the twelfth vertical and horizontal lines are numbered. 
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starting from the radii as 1,2, 3, ...27/29. Upon this grid is drawn the quarter circle of 
obliquity. The other three quadrants are blank. 


Alidade 



The alidade is straight without any counter change. The sloping edge is divided 
into 30 units in both halves. These are numbered in groups of 6 on both sides of the 
centre, starting from 6 and reaching up to 30. The upright sights are ornate. 


Figure B021.4 - Inscription on the edge of the astrolabe (photo by S. R. Sarma) 

Inscription 

Around the wide edge is engraved a long inscription in low relief against a hatched 
background, which reads thus: 



4 -*-! J 4-*-0 <-y biji h | | I 










^ a £ *\ 


This tripartite ( thulthi ) astrolabe, with the sine quadrant ( ruba c mujayyab ) 
[on the back] and the limb ( hajra ) beneath it, was made with care as a gift 
( pciyshkcish ) to the honourable Sir Henry Elliot, K. C. B., Chief Secretary of 
His Lordship the Governor-General, by Bulhomal, the astronomer 
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(i munajjim ) of Lahore [who is] attached to the court ( sarkar ) of [Raja Nihal 
Singh] Ahluwallya, at Kapurthala in 1849 of the Christian era. 631 

Provenance 

According to Gunther, in 1919, the astrolabe was with the Rev. H. L. Elliot, 
Gosfield Rectory, Essex; he must be a descendant of Henry Elliot. It was acquired by 
the Science Museum in 1982. 

Bibliography 

Gunther 1932, no. 60, pp. 171-173. 

Anderson 1982, no. 129a, p. 35. 


The full Persian text is reproduced in the Repertoire along with a French translation. 

A translation in English is included in Gunther 1932, p. 171: ‘ This Sulsi Astrolabe with Mujayyan 
(Sinus) Quadrant and beneath it the Hajrah, was designed for the Honourable Sir Henry Elliott, K. 
C. B., Chief Secretary of his Lordship the Governor-General in Kayoorthala (sic!) by Balhoomal, 
the Astronomer of Lahore in that gentleman's employ, A.D. 1849 . ’ 

This gives the impression that Elliott, as the Chief Secretary of the Governor-General, was 
stationed in Kapurthala, which was just a minor princely state; the fact is that in 1849 Elliot as ‘the 
Secretary to the Government of India in the Foreign Department’ was negotiating with Sikh princes 
of Panjab the trearty of annexation of Panjab in the British empire. Secondly, Bulhomal was not in 
‘that gentleman’s employ’, but was attached to the court of Kapurthala. 
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B022® ASTROLABE ATTRIBUTABLE TO LALAH BULHOMAL LAHORl 

Lahore, mid-19th century 
Diameter 153 mm 
Cologne, PC 
Repertoire 4 


Figure B022.1 - Front of the astrolabe (photo by Ananda Sarma) 
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This unsigned astrolabe is identical in all respects — the low openwork kursi, the 
design of the rete and the 12 stars marked on it, the 7 plates and the back— to B021, 
except that this one has a geographical gazetteer. Interestingly, the same gazetteer 
occurs in an astrolabe designed by Bulhomal (B024) and in two made by or attributable 
to Bulhomal’s pupil Ghulam Qadir KapurthalT B027, B028). Therefore, this astrolabe 
can be securely attributed to Lalah Bulhomal Lahori. Moreover, all the components are 
extant in this astrolabe, while the ring and wedge are lacking in B021. 

Components 

Mater (d. 153, h. 184, t. 12), ring, shackle, rete (d. 142) for 12 stars, alidade with 
a sighting tube, pin, washer, wedge. 

Front 

The kursi is low and small. The profiles and the three large perforations occur 
uniformly in all astrolabes made by Bulhomal. The kursi has a trifoliate finial. The ring 
is large; the small shackle is plain. 

The limb is divided in 1° and 6°; groups of 6° are numbered in common Arabic - 
Persian numerals clockwise serially from 1 to 60. 

Rete 

In the rete, the Tropic of Capricorn ring and the much broader ecliptic ring are 
held together by the equinoctial bar which has no counter change. The equatorial ring is 
represented only in the lower half. The entire space is filled by a delicate tracery of 
tendrils and leaves. The tendrils hold the segment of the equatorial ring in position. The 
Capricorn index is not well defined. At the north point is a handle to rotate the rete, set 
up on an attractive trifoliate ornament. 

The ecliptic ring is divided into 12 divisions on which the names of the signs of 
zodiac are engraved, starting from the vernal equinox. Each sign is divided into units of 
6°which are numbered as 6, 12, 18, 24, 30. These units of 6° are subdivided into single 
degrees on the sloped edge of the ecliptic ring. 
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Figure B022.2 - Rete of the astrolabe, with the wedge and washer above (photo by Ananda Sarma) 


There are 12 star pointers, represented by the pointed tips of the leaves. The star 


names are engraved on the leaves. 

Table B022-1 Stars on the Rete 


Star Name 

Identification 

1 

Ras al-Ghul 

(3 Persei 

2 

Mirfaq al-Thurayya 

a Persei 

3 

Rijl al-Jawzd’ [al-Yusrd] 

(3 Orionis 

5 

c Ayyuq 

a Aurigae 

4 

Yad al-Jawzd’ Yumna 

a Orionis 
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Star Name 

Identification 

6 

Shfra YamanT 

a Canis Majoris 

7 

Simdk al-Ramih 

a Bootis 

8 

Nayyir al-Fakkah 

a Coronae Borealis 

9 

Rds al-Hawwd 

a Ophiuchi 

10 

Nasr Wdqi c 

a Lyrae 

11 

Nasr Td’ir 

a Aquilae 

12 

Dhanab Dajdjah 

a Cygni 


Plates 

There are seven plates, the first six of which are designed for latitudes 17° and 
20°; 23° and 26°; 29° and 32°; 35° and 38°; 41° and 44°; 47° and 50°. On these the 
arguments al- ard and cil-scfat are engraved in large and bold letters, but the actual 
values of the latitudes are written in small faint numerals. The duration of the longest 
day is not given at all. Below the horizon is written al-sharq in the east and al-maghrib 
in the west, also in large bold letters. 

Altitude circles are drawn for every 3° and numbered both to the east and west of 
the meridian, once making a semi-circle passing through the zenith and another time 
along the periphery. Azimuth arcs are drawn for every 6°, sometimes above the horizon, 
sometimes below the horizon and some other times both above and below the horizon. 
They are numbered along the oblique horizon. 

In the lower half, there are lines for seasonal hours and lines for equal hours drawn 
from the eastern and western horizon; sometimes the latter are dotted. Both sets are 
numbered from 1 to 12 from the western horizon to the eastern. 
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Figure B022.3 - Plate for latitude 17° (photo by Ananda Sarma) 

There is no plate of ecliptic coordinates. The two sides of the seventh plate carry 
plates of horizons, where half horizons for each degree of latitude from 14° to 90° are 
arranged at intervals of 8° in the following manner. 

Obverse side: 


14 

22 

30 .. 

.. 78 

86 

90 

15 

23 

31 .. 

.. 79 

87 

90 

16 

24 

32 .. 

.. 80 

88 

90 

17 

25 

33 .. 

.. 81 

89 

90 

Reverse side: 




18 

26 

34 .. 

.. 74 

82 

90 

19 

27 

35 .. 

.. 75 

83 

90 

20 

28 

36 .. 

.. 76 

84 

90 

21 

29 

37 .. 

.. 77 

85 

90 
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Lalah Bulhomal Lahori 


The latitude values are engraved at the beginning of the half horizons near the 
periphery and at the end along the horizontal or vertical diameters. There are no 
declination scales. 



Figure B022.4 - The two sides of the horizon plate (photos by Ananda Sarma) 


Geographical Gazetteer 

On the inner surface of the mater is engraved the geographical gazetteer providing 
the names, longitudes and latitudes of 57 (19 + 19+ 19) localities in three circles. Each 
circle contains the same number of entries with the result that the letters become smaller 
in each successive circle. Zeroes are represented sometimes by small dots and 
sometimes by an Abjad symbol. 

Interestingly, the same gazetteer occurs in two other astrolabes which are in the 
National Museum at New Delhi. One of these is signed by Bulhomal’s pupil Ghulam 
Qadir Kapurthall in 1861 (B027); the other is not signed but can be attributed to the 
same astrolabe maker (B028). In yet another astrolabe which was designed by Bulhomal 
and fabricated by Plr Bakhsh in 1841 (B024) and which is with the Lahore Museum, the 
same gazetteer appears minus three entries. In all these four gazetteers, the latitude 
values are more or less accurate with the exception of Somnath which receives a very 
low latitude of 12;0° whereas the actual value is 20;53°. The longitude values (counted 
from the Fortunate Isles) are quite erratic; they differ widely from those in Mughal 
astrolabes. 
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Figure B022.5 - Geographical gazetteer (photo by Ananda Sarma) 


Table B022-2 Geographical Gazetteer 


Place Name L tp (Modern qp) Identification 632 


Outer Circle 

1 Iskandariy y a 61; 5 4 


30;5 8 (31; 12) Alexandria, Egypt 


632 


The following abbreviations are used for the names of the federal states of India: G = Gujarat; HP 
= Himachal Pradesh; JK = Jammu & Kashmir; M = Maharashtra; P = Panjab; U = Uttarakhand; 
UP = Uttar Pradesh; WB = West Bengal. 
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Place Name 

L 

cp (Modern cp) 

Identification 632 

2 

Madinat al- 
Hikma 

65;40 

37;20 (37;58) 

Athens, Greece 

3 

Madinat Rasul 

75;20 

25;0 (24;28) 

Medina, Saudi Arabia 

4 

Makka 

Mubarak 

77; 10 

21;40 (21 ;25) 

Mecca, Saudi Arabia 

5 

Basra 

84;0 

30;0 (30;30) 

Basra, Iraq 

6 

Balkh 

85;20 

46;30! (36;45) 

Balkh, Afghanistan 

7 

Isfahan 

76;4[0] 

33;25 (32;38) 

Isfahan, Iran 

8 

Shiraz 

88;0 

29;36 (29;37 

Shiraz, Iran 

9 

Hurmuz 

92;0 

15;0! (27;06) 

Hormuz, Iran 

10 

Tun 

92;30 

34;30 (34;01) 

Ferdows, Iran 

11 

Harat 

94;4[0] 

34;30 (34;21) 

Herat, Afghanistan 

12 

Bukhara 

97;30 

39;50 (39;46) 

Bukhara, Uzbekistan 

13 

Samarqand 

99;36 

39;37 (39;42) 

Samarqand, Uzbekistan 

14 

Dawlatabad 

101 ;30 

20;30 (19;57) 

Daulatabad, M, India 

15 

Ujjayn 

102;0 

22;30 (23; 11) 

Ujjain, MP, India 

16 

Mansar 

102;25 

30; 10 (25;53) 

in Attock district, 
Pakistan? 

17 

Badakhshan 

104; 24 

37; 10 (37;07) 

Faizabad, Afghanistan 

18 

Kabul 

104;40 

34;30 (34;320 

Kabul, Afghanistan 

19 

Nurpur 

105;15 

31 ;4[0] (32; 12) 

Nurpur, HP, India 633 


Middle Circle 




20 

Bljapur 

105;35 

20;0 (16;50) 

Bijapur, K, India 

21 

Qannawj 

105;55 

26;50 (27;03) 

Kannauj, UP, India 


633 


Nurpur, Kangra District, Himachal Pradesh, 32;18 N, 75;54 E. 
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Place Name 

L 

cp (Modern cp) 

Identification 632 

22 

Sawmnath 

106:10 

12;0! (20;53) 

Somnath, G, India 

23 

Kashghar 

106;30 

44;0 (39;20) 

Kashgar, China 

24 

Awrangabad 

107;27 

20;30 (19;53) 

Aurangabad, M, India 

25 

Multan 

107;35 

29;40 (30; 12) 

Multan, Pakistan 

26 

Qandahar 

107;40 

33;0 (31;37) 

Kandahar, Afghanistan 

27 

Awadh 

108;6 

22;22 (26;47) 

Ayodhya, UP, India 

28 

Ahmadabad 

108;4[0] 

23;55 (23;03) 

Ahmedabad, G, India 

29 

Qashmlr 

108;45 

35;0 (34;06) 

Srinagar, JK, India 

30 

Kawaliyar 

109;0 

26;29 (26;14) 

Gwalior, MP, India 

31 

Siyalkut 

109;0 

33;0 (32;31) 

Sialkot, Pakistan 

32 

? 

109;4[0] 

22;20 

? 

33 

Burhanpur 

109;20 

2[0];31(21; 17) 

Burhanpur, MP, India 

34 

Lahur 

109;20 

31;50(31;37) 

Lahore, Pakistan 

35 

Tibbat 

110;3[0] 

40; 15 (29;40) 

Lhasa, Tibet 

36 

Shahjahanabad 

113;35 

28;39 (28;38) 

Delhi, India 

37 

Mathra 

114;20 

27;0 (27;28) 

Mathura, UP, India 

38 

Banaras 

117;30 

26;55 (25;20) 

Varanasi, UP, India 


Inner Circle 




39 

Jawnpur 

119;6 

26;36 (25;46) 

Jaunpur, UP, India 

40 

Sarandlp 

140;0 

10;0 (06;56) 

Colombo, Srilanka 

41 

Rayakarh 

140;0 

27;0 

Raigadh 634 

42 

Pashawar 

106;35 

33;0 (34;02) 

Peshawar, Pakistan 


634 


Raigadh or Raigad may refer to many places with royal forts; the most famous is Raigad in 
Maharashtra at 18; 14 N and 73;26 E. 
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Place Name 

L 

cp (Modern cp) 

Identification 632 

43 

Pind Dadar 
Khan 

108;5 

33;30 (32;35) 

Pind Dadar Khan, Pakistan 

44 

Ramnakar 

108;30 

32;30 (32;49) 

Ramnagar, 635 JK, India 

45 

Anbratsar 

109;40 

31 ;45 (31 ;28) 

Amritsar, P, India 

46 

Kapurthala 

110;20 

31;40 (31 ;23) 

Kaputhala, P, India 

47 

Ludhiyana 

111; 11 

31;30 (30;91) 

Ludhiana, P, India 

48 

Anbala 

111 ;50 

31 ;0 (30;23) 

Ambala, P, India 

49 

Hardwar 

111 ;0 

31 ;0 (29;57) 

Haridwar, U, India 

50 

Najlbabad 

113;15 

31;0 (29;38) 

Najibabad, UP, India 

51 

Farkhabad 

113;45 

31 ;0 (27;22) 

Farrukhabad, UP, India 

52 

Lakhnaw 

114;2[0] 

27;0 (26;48) 

Lucknow, UP, India 

53 

Kaya 

14(!);0 

24;0 (24;45) 

Gaya, Bihar, India 

54 

Kalkata 

124; 5 

20;20 (22;34) 

Kolkata, WB, India 

55 

Jagannath 

124;0 

20;0 (19;49) 

Puri, Odissa, India 

56 

Landan 

70;0 ! 

52;0 (51 ;30) 

London, UK 636 

57 

Nakarkut 

110;0 

33;3[0] (32;6) 

Kangra, HP, India 637 


Back 

The rim is divided in 1° and 6°. Groups of 6° are numbered from 6 to 90, 
separately in each quadrant, starting from the east and west points and proceeding to the 


635 There are more than a dozen places in India named Ramnagar. The most northerly appears to be 
Ramnagar, Udhampur District, JK, at 32;49 N and 79; 19 E. 

636 The longitude of 70;0 is absurd! 

' ; The only place with this name appears to be a small village in Nepal at 27;43 N and 85;31 E. On 
the other hand, Kangra in Himachal Pradesh is historically known as Nagarkot; it is at 32;6 N and 
76; 16 E. This is probably meant by the astrolabe makers. 
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south and north points. In the upper right quadrant is the sine-cosine graph which is 
typical of Bulhomal. The other three quadrants are blank. The surface of the back is 
somewhat corroded. 



Figure B022.6 - Back of the astrolabe (photo by Ananda Sarma) 


Alidade 

The two ends of the alidade are slanted and plain. The ornate centre-piece has a 
finial. The sighting plates are shaped like tulips. The alidade is divided in groups of 5 
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Lalah Bulhomal Lahori 


units and numbered 5, 10, 15, 20, 25, 30 on either side of the centre. The pin is plain. 
The tip of the wedge is shaped like th efluer de lis (see Figure B022.2 above). 



Figure B022.7 - The ornate centre-piece and the sighting plate of the alidade (photo by Ananda Sarma) 

Provenance 


Formerly in a private collection in Ireland; cf. Mollan 1995, p. 152. 
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B023 ASTROLABE ATTRIBUTABLE TO LALAH BULHOMAL LAHORl 

Lahore, mid-19th century 
Diameter 157 mm 
PLU, ex-Alain Brieux 
Repertoire 5 

The Repertoire mentions yet one more astrolabe of about the same size and with 
12 star-pointers on the rete. It has, however, 4 plates. The inner surface is blank as in 
B021. On the back, the rim is numbered in common Arabic/Persian numerals up to 90, 
separately in each quadrant. The upper right quadrant carries a trigonometric grid. 
While the other three quadrants are blank in B021 and in B022, here the upper left 
quadrant is said to carry an astrological table with the names of planets and the names 
of the 6 signs of the zodiac and the lower left quadrant the names of the 12 sign of the 
zodiac. 

It is not signed, nor dated, but the Repertoire opines that it is attributable to 
Bulhomal. 

It was formerly in the private collection of Alain Brieux. Its present location is 


unknown. 
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B024 ASTROLABE DESIGNED BY LALAH BULHOMAL LAHORl AND 
FABRICATED BY PlR BAKHSH LAHORl 638 


1841 Lahore 
Diameter 235 mm 


Lahore, Lahore Museum (# MM 1649) 



This description is based on the information and photos kindly provided to me by Mubashir Ul- 
Haq Abbasi, who will soon publish a comprehensive description of this astrolabe. I am grateful to 
him for permitting me to use his material in this catalogue. There is a brief description in Dar 1994: 
174-176, pis. VII-IX. 


638 
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This is massive astrolabe was designed by Bulhomal, but the actual production 
was carried out by the master craftsman ( ustad ) Pir Bakhsh of Lahore in 1841. 
According to the inscription engraved on the thick edge of the astrolabe, it was 
commissioned by Mawlwl Ghulam Muhammad Khan GhulamT for the use of the young 
Mubarak C A1I Khan. Unlike the other astrolabes produced by Bulhomal, Abjad notation 
is employed on this astrolabe. 

Components 

Mater with kursT (d. 235, h. 305, t. 20), shackle, chain, rete, 7 plates, alidade, pin 
and wedge. 

Front 

The kursT is solid. The profiles consist of ogees at the base and at the top with a 
lobe in between. The finial is trifoliate. There is small shackle to which is attached a 
long chain for suspension. The kursT is decorated in the front by intertwining vines with 
leaves and flowers; on the back there is a cartouche inside which the maker’s signature 
is incorporated. The limb is graduated in single degrees of arc and groups of 6° are 
numbered in Abjad notation from 6 to 360. 
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Figure B024.2 - Rete of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 

Rete 

In the rete, the slender Capricorn ring and the much broader ecliptic ring are held 
together by the equinoctial bar which has no counter change. The equator is represented 
in the lower half. At the centre is a perforated disc through which the equinoctial bar 
passes. A flower with eight petals is engraved on the central disc. The Capricorn ring 
and the equatorial ring are decorated with an identical engraved design. There is round 
knob just above the north point. The ecliptic ring is divided into the 12 signs of the 
zodiac and labelled with their names. Each sign is divided in groups of 6° and numbered 
from 6 to 30. The sloped edge of the ecliptic ring is divided in 1°. 

The star pointers are joined by a pleasing tracery. While the leaf shape of the star 
pointers is similar to that on the astrolabes made by Bulhomal (B021, B022), the tracery 
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here is much more elaborate. It was emulated twenty years later by Bulhomal’s pupil 
Ghulam Qadir Kapurthall in his astrolabe (B027). 


There are 26 leaf-shaped star pointers, with the names of the stars engraved on 
them. At the tip of each leaf, there is dot enclosed in a circle, indicating the exact position 
of the star; the metal inside the circle looks like inlaid silver. 



Figure B024.3 - Detail of the rete (photo by Mubashir Ul-Haq Abbasi) 
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Lalah Bulhomal Lahori 



Figure B024.4 - Back of the rete, detail (photo by Mubashir Ul-Haq Abbasi) 


On the reverse side of the rete is some engraving in Sanskrit; it looks like the 
ecliptic ring in a rete with the names of the zodiac signs in the upper row and their 
divisions of 6° in the lower row. It was apparently discarded because some errors 
occurred in the engraving. 639 

Most of the star names are followed by a serial number. These numbers follow 
more or less the sequence when the stars are arranged by their right ascensions, with 
some gaps. Probably the star names and the serial numbers are copied from a list in 
some zTj. 


Table B024-1 Stars on the Rete 


Star Name 


1 

2 

3 

4 


Dhanab al-Qaytus JanubT 
Batn al-Hut 3 
Sharatayn 640 
Ras al-Ghul 6 


Identification 

|3 Ceti 

(3 Andromedae 
|3 Arietis 
(3 Persei 


On the left is the name at ha simhah (now Leo); on the right can be seen tula (Libra). The arc of the 
ecliptic circle indicates that, if completed, the Sanskrit rete would have been of about the same 
dimension as the present Indo-Persian rete and that therefore Bulhomal was planning a large 
Sanskrit astrolabe. 

Engraved on the ecliptic ring; there is no pointer. 
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Star Name 

Identification 

5 

Barshawish 641 

a Persei 

6 

‘Ayn al-Thawr 8 

a Tauri 

7 

Rijl al-Jawzd’ [al-Yusra] 9 

(3 Orionis 

8 

Rijl [al-Jawzd’] al-Yumna 10 

k Orionis 

9 

c Ayyuq 11 

a Aurigae 

10 

Yad al-Jawzd’ al-Yumna 12 

a Orionis 

11 

Shfrd Yamdm 14 

a Canis Majoris 

12 

Muqaddam al-tawamdn 642 

a Geminorum 

13 

Qalb al-Asad 1 7 

a Leonis 

14 

Jandh al-Ghurdb 16 

y Corvi 

15 

Simdk al-A c zal 20 

a Virginis 

16 

Simak Ramih 

a Bootis 

17 

Nayyir al-Fakkah 22 

a Coronae Borealis 

18 

Ras al-Hawwd 24 

a Ophiuchi 

19 

Nasr Wdqi c 27 

a Lyrae 

20 

Nasr Td’ir 28 

a Aquilae 

21 

Minqdr al-Dajdjah 

(3 Cygni 

22 

Dhanab al-Dajdjah 30 

a Cygni 

23 

Fam al-Hiit 39 

a Piscis Austrini 

24 

Mankib al-Faras 

(3 Pegasi 

25 

Surrat al-Faras 31 

6 Pegasi = a Andromedae 

26 

Kaff al-KhadTb 5 

(3 Cassiopeiae 


Perseus with slight phonetic change, cf. Kunitzsch 1959, p. 114. 

Ras al-Muqaddam al-Taw’aml Engraved on the ecliptic ring; there is no pointer. 
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Star Name 


Identification 


Plates 

There are seven plates. The first six serve the latitudes 14° and (blank); 20° and 
[27°]; 25° and 32°; 33° and [38°]; [48°] and 50°; 56° and 60°. The reverse of the first 
side is blank, except for the two circles of equator and Cancer. The seventh plate carries 
multiple half-horizons on both sides. The plate of ecliptic coordinates is not represented 
in this astrolabe. 

On plates 1 to 6, altitude circles are drawn for every 3° and numbered on both 
sides of the meridian. Azimuth arcs are drawn for every 6° above and below the horizon 
and numbered along the oblique horizon. On the plates for 25° and 32°, however, these 
are drawn only above the horizon. This plate carries lines for seasonal hours, but not the 
other plates. Lines for equal hours are drawn on all plates from the western horizon. 



Figure B024.5 - Plate for latitude 32° (photo by Mubashir Ul-Haq Abbasi) 
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Geographical Gazetteer 

The geographical gazetteer is engraved on the inner side of the mater in four 
circles, providing the names, longitudes and latitudes of 54 localities, roughly in the 
order of increasing longitude. The circles do not commence at the vertical diameter as 
is normally the case, but at 45° before the vertical diameter. In the argument, the place 
names are called iqllm, which very is intriguing. 



Figure B024.6 - Geographical gazetteer, detail showing the argument, engraved off centre 

(photo by Mubashir Ul-Haq Abbasi) 

Table B024-2 Geographical Gazetteer 



Place Name 

L 

<P 


First Circle 



1 

Iskandariyya 

61;54 

30;58 

2 

Madlnat al- 
Hukuma’ 

65;40 

37;20 

3 

Madlnat al-Rasul 

75;20 

25;0 

4 

Makka Mu c zzam 

77; 10 

21;40 

5 

Basra 

84;0 

30;0 
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Place Name 

L 

T 

6 

Balkh 

85;20 

46;30 

7 

Isfahan 

86;4 

32;25 

8 

Shiraz 

88;0 

29;36 

9 

Hurmuz 

91 ;0 

25 ;0 

10 

Tun 

94;30 

34;40 

11 

Herat 

94;4 

34;30 

12 

Bukhara 

97;30 

39;50 

13 

Samarqand 

99;36 

39;37 

14 

Dawlatabad 

101;30 

20;30 

15 

Ujjayn 

Second Circle 

102;0 

22;30 

16 

Mansar 

102;25 

30; 10 

17 

Badakhshan 

104; 24 

37;10 

18 

Kabul 

104;40 

34;30 

19 

Nurpur 

105:15 

31 ;4 

20 

Pijapur 

105;35 

20;0 

21 

Qannawj 

105;55 

26;50 

22 

Sawmnath 

106; 10 

12;0 

23 

Kashghar 

106;30 

44;0 

24 

Awrangabad 

107;27 

20;30 

25 

Multan 

107;35 

29;40 

26 

Qandahar 

107;40 

33;0 

27 

Awadh 

108;6 

22;22 

28 

Ahmadabad 

108;40 

23;55 
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Place Name 

L 

T 

29 

Kashmir 

108;45 

35;0 

30 

Gawaliyar 

109;0 

26;29 


Third Circle 



31 

Sialkut 

109;0 

33;30 

32 

Burhanpur 

109;20 

20; 31 

33 

Lahur 

109;20 

31;50 

34 

Tibbat 

110;3 

40; 15 

35 

Dihll 

113;35 

28;29 

36 

Mathra 

114;20 

27;0 

38 

Banaras 

117;20 

26;55 

39 

Jawnpur 

119;6 

26;36 

40 

Sarandlp 

149;0 

10;0 

41 

Nakarkut 

110;0 

33;30 

42 

Pashawar 

106;? 

35;? 

43 

Pind Dadan Khan 

108;5 

33;30 

44 

Ramnakar 

108;30 

32;30 


Fourth Circle 



45 

Anbratsar 

109;40 

31 ;45 

46 

Ludyana 

111 ;0 

31;30 

47 

Anbala 

111 ;50 

31 ;0 

48 

Hardwar 
KankacheyX 
Hardwar GangajI 

115;5 

31 ;0 

49 

Najlbabad 

113;15 

31 ;0 

50 

Farrukhabad 

113;45 

31 ;0 
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Place Name 

L 

<P 

51 

Lakhnau 

114;10 

27;0 

52 

Gaya 

14(!);0 

24;0 

53 

Kalkata 

124; 5 

20;20 

54 

Jagannath 

124;0 

20;0 


Back 

The rim of the back is divided in 1° and 6°. Groups of 6° are numbered from 6° 
to 90°, separately for each quadrant. In the upper half, the numbering commences at the 
east and west points and reaches up to the south point. In the lower half, the numbering 
proceeds in clockwise direction. 


B024 - Astrolabe designed by Lalah Bulhomal Lahori and fabricated by Pir Bakhsh Lahori 
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Figure B024.7 - Back of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 


In the upper right quadrant is a sine-cosine graph with 15 vertical and 15 horizontal 
equidistant parallels. The lines are numbered along the radii in Abjad notation in both 
directions, i.e. from the centre to the periphery and from the periphery to the centre as 
2, 4, ... 30. In the scale carrying the numbers from the periphery to the centre, common 
Arabic numerals are also written above the Abjad numerals. Again these lines are 
numbered in the seventh vertical column and in the seventh horizontal row from 2 to 
28, starting at the radius and proceeding up to the arc, also in Abjad notation. 

In the lower half there are shadow squares, on the left for a base of 12 and on the 
right for a base of 7. The vertical and horizontal scales on the left are divided in 12 parts 
each and numbered from 1 to 12 in common Arabic/Persian numerals. Again each part 
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is divided into 6 divisions. The vertical and horizontal scales on the right are divided in 
7 parts each and numbered from 1 to 7 in common Arabic/Persian numerals. Again each 
part is divided into 6 divisions. These subdivisions are unusual. There are no labels 
accompanying these four scales. 

Inside the squares, a semi-circle is drawn with the centre of the astrolabe as the 
centre. Then from the centre three sets of lines are drawn up to the semi-circle; one in 
the middle and the other two on the left and right. The lines are numbered at regular 
intervals in common Arabic/Persian numerals. Such numbered lines are not found on 
any other astrolabe and require further research about their function and significance. 

In the lower left quadrant, four quarter circles are drawn inside the degree scale, 
in which the names of the 12 zodiac signs are written in four lines; in the second and 
fourth lines the names are written upside down. 


al-Jawza’ 

al-Thawr 

al-Hamal 

al-Saratan 

al-Asad 

al-Sunbulah 

al-Qaws 

al-Aqrab 

al-Mlzdn 

al-Jadl 

al-Dalw 

al-Hut 


This arrangement is according to the rising times of the signs at the equator in the 
tropical zodiac. Aries, Virgo, Libra and Pisces in the first column from the right rise in 
1;51,36 hours. Taurus, Leo, Scorpio and Aquarius in the middle column rise in 1;59,40 
hours. Gemini, Cancer, Sagittarius and Aquarius rise in 1;59,40 hours. 643 


643 


I am grateful to Dr. Martin Gansten for explaining the significance of this table in his mail of 26 
June 2016. 
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Figure B024.8 - Astrological table in the upper left quadrant on the back 
(photo by Mubashir Ul-Flaq Abbasi) 


In the upper left quadrant is a large astrological table, engraved in two parts, one 
below the other. In both parts, row 2 carries the names of the zodiac signs and row 1 the 
names of the planets which govern the signs. In the both rows the names are written in 
full. Rows 2, 3, 4 constitute the table of limits of signs ( al-hudud ). Under the name of 
each sign, in row 3 the names of the five planets which govern the limits are written by 
symbolic letters and in row 4 the strength of each planet is mentioned in common Arabic 
numerals. Row 5 carries the names (in full) of the planetary regents of the three decan 
or faces of the signs. 
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We reproduce the sectors of the table below with the following abbreviations: 
1 = Planets, 2 = Signs, 3 = Planets, 4 = Limits, 5 = Regents of Decans 
M = Mars, Me= Mercury, J = Jupiter, V = Venus, S = Saturn 

Table B024-3 Transcript of table shown in Figure B024.8 






This should correctly read as 2. 
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Alidade 

The alidade has slanted ends and an ornate centre piece. The two sighting plates 
are nicely shaped like flowers. The sloping edge is divided into 30 units in both halves. 
The length of the alidade is divided in 12 equal parts and numbered in 6 s from the centre 
up to each end as 6, 12, 18, 24, 30 in Abjad notation, thus corresponding to the divisions 
in the sine quadrant in the upper right of the back. The pin has a broad round head and 
as also the wedge. 

Inscriptions 

There are several inscriptions in low relief against a hatched background, on both 
sides of the kursi, on the equinoctial bar in the rete and on the thick edge of the astrolabe. 
According to Abbasi, these include a quotation from the Quran, a prayer recited by Shias 
and a Persian quatrain in praise of the astrolabe. 

On the back of the kursi is the signature of the astrolabe maker inside a cartouche: 
'canal ustad pir bakhsh Idhurl 

The work of the master-craftsman Pir Bakhsh of Lahore.’ 



Figure B024.9 - Inscription on the edge of the astrolabe (photo by Mubashir Ul-Haq Abbasi) 

On thick edge of the astrolabe is a long inscription in two lines engraved in relief 
against a hatched background. The first part of the inscription mentions the components 
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of the astrolabe and its various functions. The second part describes Mawlwl Ghulam 
Muhammad Khan GhulamI who suggested the production of this astrolabe as ‘a scholar 
of global repute, an icon of knowledge of visible and invisible worlds, inventor, 
innovator, unique administrator, exceptional person, a soldier and a literary figure’. 

The third part describes Bulhomal; since he is himself the author of this 
inscription, it is interesting to see his self-assessment: ‘a trailblazer of astrologers, chief 
of engineers, leader of technicians, head of the community of astronomers, encyclopedia 
of diverse knowledge, one who has a profound knowledge of the nature of the stars, 
solver of difficult and tedious problems, a person with practical demeanor, a 
perfectionist, Lalah Bulhomal Lahurl.’ 

The inscription concludes with the blessing that the young Mubarak C A1I Khan for 
whom the astrolabe was made may have a long life and may seek beneficial 
knowledge. 645 

The inscription is dated in three eras: Vikrama Samvat 1897, HijrT 1257 and 
Christian 1841. The Samvat year 1897 commences on 11 April 1840 and concludes 
onlO April 1841; the Hijrl year 1257 starts on 22 February 1841 and ends on 10 
February 1842. Therefore, the astrolabe was completed between 22 February and 10 
April 1841. 

Provenance 

Acquired by the Lahore Museum in 1986 for ‘a high price’. 

Bibliography 

Dar 1994, pp. 174-176, pis. VII-IX. 

Abbasi forthcoming. 


645 


According to Abbasi forthcoming, this Mubarak C A1I Khan may be a member of the elite Shia 
family of C A1I Raza Khan (d. 1865) and his son Nawab Nawaizh C A1I Khan, who contributed to the 
development of Lahore and patronized scholars and artisans. 
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B025 NORTH-SOUTH ASTROLABE BY LALAH BULHOMAL LAHORl, 
1 JANUARY 1851 

Diameter 406.4 mm 
PLU 

Repertoire 3 



Figure B025.1 - North-South Astrolabe (courtesy Museum of the History of Science, Oxford) 
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The Repertoire lists an astrolabe with a double ecliptic made by Bulhomal on 1 
January 1851. In the archives of the Museum of the History of Science, Oxford, there is 
a photograph with a note by Francis Maddison which reads thus: 

‘Indo-Persian astrolabe with double rete. Overall ht 4,10 inches [= lm 47.32 
cm], astrolabe diameter 16” [=406.4 mm], submitted by Sotheby 1976 for 
examination, said to be in a palace of a maharaja. Negative no. 76-27.35.s.’ 
Possibly the photo shows the same astrolabe listed as 3 in the Repertoire. 

Front 

The astrolabe can be easily identified as the creation of Bulhomal from the 
signature kursT with three perforations. The photo shows a bird with a longish tail 
perched on the kursT. It could not have been a real bird sitting on the astrolabe 
coincidentally when the photograph was taken, but rather a decorative addition made by 
the astrolabe maker himself. 

The rete contains the peripheral Capricorn ring, the ring of the equator and the 
ecliptic ring both in its northern and southern projection, all held together by the 
equinoctial bar. No star pointers can be discerned in the photo. 

An unusual feature of this large astrolabe is that it is mounted on a high stand. 
From the way it is attached to the stand, it does not seem possible that the astrolabe 
could be lifted from the stand, held in the upraised hand and tilted appropriately for 
observation. It could at the most be used for demonstration. 

Back 

According to the Repertoire, the rim on the back is numbered in 6s separately in 
each quadrant in ‘Indian numerals’; the upper left quadrant carries the long inscription, 
the upper right quadrant a sine-cosine graph and the lower half astrological tables 
containing the names of the zodiac signs, of the sun, moon and the planets. 

No information is available on the number of plates and on the content of the inner 
surface of the mater. 

Inscription 

The long inscription, cited and translated into French in the Repertoire, begins 
with a long encomium of Queen Victoria, goes on to eulogise Raja-Sahib Nihal Singh 
Bahadur Ahluwaliya of Kapurthala, and concludes with the statement that Lalah 
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Bulhomal, geometrician, astrologer and astronomer, resident of Lahore, attached to the 
entourage of the Raja-Sahib, has fabricated the astrolabe at Kapurthala on the first 
January 1851 AD which corresponds to Samvat 1908 of the Vikrama era. 

Provenance 

Formerly in the private collection of the Maharaja of Kapurthala; Sotheby’s 1976; 
Hew Kennedy, Shropshire, UK; now Saudi Arabia (?). 
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B026 NORTH-SOUTH ASTROLABE BY LALAH BULHOMAL LAHORl 

Not dated, mid-19th century 
Diameter ? 

PLU 

Repertoire 7 



The Repertoire lists one more astrolabe by Bulhomal with a north-south projection 
of the ecliptic. It may be the same as the one exhibited by the Maharaja of Kapurthala 
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at the Lahore Exhibition of 1864 and illustrated with a wood-cut image by B. H. Baden 
Powell in his Handbook of the Manufactures and Arts of the Panjab. 

The wood-cut image looks exactly like the astrolabe B025 minus the bird perched 
on the kursT and probably of the same dimensions. 

The Repertoire states that there are no star pointers on the rete. On the back, in the 
upper left quadrant is an astrological table containing the names of the planets and those 
of 6 signs; the upper right quadrant is occupied by sine-cosine graph, the lower left has 
the names of the 12 signs of the zodiac, but the lower right is blank. There are said to be 
6 plates in this astrolabe. 

Provenance 

Formerly in the private collection of the Maharaja of Kapurthala; Hew Kennedy, 
Shropshire, UK; now Saudi Arabia (?). 

Bibliography 
Powell 1872, pp. 260-261. 



GHULAM QADIR KAPURTHALI 


In the lone astrolabe of 1861 (B027) which carries his signature, Ghulam Qadir 
Kapurthall calls himself the pupil ( shcigird ) of Bulhomal, the astronomer (, munajjim ) of 
Lahore. Like his master, he avoids the Abjad notation and employs the common 
Arabic/Persian numerals. The rete is similar to the rete in the astrolabe B024 designed 
by Bulhomal. 

Besides the astrolabe B027, there are two others (B028and B029) which can be 
attributed to Ghulam Qadir on stylistic reasons. While a strong influence of his master’s 
work can be seen in these three astrolabes, the workmanship is uneven; B027 and B029 
are well crafted, but B028 lacks proper finishing and the kursT is joined to the mater in 
a strange manner. 

The Repertoire lists him under Qadir Kapurthall and treats the first name Ghulam 
as an attribute denoting ‘aprenti’! 
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B027® ASTROLABE BY GHULAM QADIR KAPURTHALI, 1278 AH, 1918 VS 
(AD 1861-62) 

Diameter 337 mm 

New Delhi, National Museum (# 56.155/2 (c)) 

Repertoire: ‘Qadir KapurthalT’ 



Figure B027.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Ghulam Qadir Kapurthali 


The construction of this astrolabe is very unusual. It does not have a limb as such, 
but a very wide rim. The portion inside the rim is depressed to accommodate two plates, 
which have a two-pronged bit projecting outside at the south point. There is a small 
notch at the corresponding point in the depressed portion on the main plate to receive 
the projecting bits on the plates. On the wide rim is engraved the degree scale and 
beyond it the geographical gazetteer. 

Components 

Body with kursT (d. 337, h. 363, t. 2), shackle and tassel, rete (d. 277) for 26 stars, 
2 plates, alidade (length 290, width 19, t. 2.5) pin and washer. Original horse is lacking. 

Front 

The kursT is small and low. Its finial has the shape of a stylized trefoil and the same 
shape is given to the sighting plates on the alidade. The large trifoliate shackle is not 
riveted to the finial, but to the main plate at the bottom of the kursT. An extravagant 
tassel in red silk is attached to the shackle. 

The degree scale on the rim is divided 0;30°, 1 ° and 6° and numbered clockwise 
in 6s from 6 to 360. 

Rete 

In the rete the ring of the Tropic of Capricorn which forms the outer circumference 
is very narrow. The celestial equator is shown only in the lower half, its ring is slightly 
wider, and the ring of the ecliptic circle is much wider to accommodate the names and 
sub-divisions of the signs of the zodiac. The three rings are arranged in the same manner 
as in the astrolabes made by Bulhomal. The elaborate tracery closely resembles the same 
in the astrolabe made by Plr Bakhsh in 1841 (Figure B024.2) and contains the same 
named star pointers. But the Capricorn ring and the equator ring are not decorated with 
ornate engravings, nor are the star pointers endowed with silver inlay as is done in B024 
(see Figure B024.3). 
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Figure B027.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Plates 

Inside the circular degree scale, the main body is slightly depressed to 
accommodate two latitude plates. The depressed portion is engraved as a saftha for the 
latitude of Lahore at 32°. One of the two plates is calibrated for 36° on one side; the 
reverse is blank. The second plate carries multiple horizons on both sides as in 
Bulhomal’s astrolabes. 

On the plates for 32° and 36°, altitude circles are drawn for every 3°, azimuth 
circles for every 3° above and below the horizon. In the lower half are drawn the lines 
for unequal hours and dotted lines for equal hours counted from sunset as well as 


sunrise. 



1712 


Ghulam Qadir Kapurthali 



Figure B027.3 - Geographical gazetteer on the rim of the astrolabe, detail showing the localities from 
Harat (11) to Nurpur (19) (courtesy Anthony J. Turner) 


Geographical Gazetteer 

As stated above, the geographical gazetteer is engraved around the degree scale 
on the rim of the main plate in three concentric circles. In the outer circle are engraved 
the place names, in the second the longitudes and in the third the latitude. Each entry in 
the gazetteer occupies 6° of the circumference and thus coincides with the 6° divisions 
of the degree scale. Of the sixty divisions, one carries the argument and two are blank. 
The remaining 57 divisions are engraved with the same 57 localities in the same 
sequence as in Bulhomal’s astrolabes B022 and B024; the minor variations in the values 
of the coordinates can be scribal errors. 


Table B027-1 Geographical Gazetteer 



Place Name 

L 

<P 

1 

Iskandariyya 

61;40 

30;58 

2 

Madinat al-Hikma 

60;40 

37;20 

3 

Madinat Rasul 

75;20 

25;00 

4 

Makka Mubarak 

77; 10 

21;40 

5 

Basra 

84;0 

30;0 

6 

Balkh 

85;20 

42;30 

7 

Isfahan 

86;40 

34;20 

8 

Shiraz 

88;0 

29;32 

9 

Hurmuz 

88;0 

29;34 
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Place Name 

L 

T 

10 

Tun 

92;30 

34;30 

11 

Harat 

94;40 

34;30 

12 

Bukhara 

98;30 

39;55 

13 

Samarqand 

99;32 

39;37 

14 

Dawlatabad 

101:30 

20;30 

15 

Ujjayn 

102;0 

22;30 

16 

Mansar 

102; 20 

30; 10 

17 

Badakhshan 

104; 24 

37; 10 

18 

Kabul 

104;40 

34;30 

19 

Nurpur 

105; 15 

31 ;40 

20 

Bljapur 

105;30 

20;0 

21 

Kannawj 

105;55 

26;55 

22 

Sawmnat 

106; 10 

12;0! 

23 

Kashghar 

106;30 

44;0 

24 

Awrangabad 

107;27 

20;30 

25 

Multan 

107;35 

29; 40 

26 

Qandahar 

107;40 

33;0 

27 

Awadh 

108;20 

22;22 

28 

Ahmadabad 

108;40 

23;55 



— two blank cells — 


29 

Kashmir 

108;45 

35;0 

30 

Kawaliyar 

109;0 

26;29 

31 

Siyalkut 

109;0 

33;0 

32 

? 

109;0 

22; 20 
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Place Name 

L 


33 

Burhanpur 

109;30 

20;30 

34 

Lahur 

109;20 

31;50 

35 

Tibbat 

110;27 

40; 15 

36 

Shahjahanabad 

113;35 

28;29 

37 

Mathra 

114;20 

27; 20 

38 

Banaras 

117;2[0] 

26;55 

39 

Jawnapur 

119;5 

26;21 

40 

Sarandlp 

104;0 

10;0 

41 

Rayakarh 

106;20 

37;0 

42 

Pashawar 

106;20 

34;0 

43 

Pind Dadar Khan 

108;5 

33;30 

44 

Ramnakar 

108;30 

32;30 

45 

Anbratsar 

109;40 

31 ;45 

46 

Kapurthala 

110;20 

31;40 

47 

Ludhiyana 

111 ;0 

31;30 

48 

Anbala 

111;5 

31;50 

49 

Hardwar 

113;5 

31 ;0 

50 

Najlbabad 

113:15 

31 ;0 

51 

Farkhabad 

113;45 

31 ;0 

52 

Lakhnaw 

114;20 

27;0 

53 

Gaya 

12[0];0 

24;0 

54 

Kalkata 

124; 5 

22;30 

55 

Jagannath 

124;0 

25 ;0 

56 

Landan 

70;0! 

52;0 
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Place Name 

L 

<P 

57 

Nakarkut 

110;0 

33;30 


Back 

On the back, there is a degree scale all around, divided in 0;30°, 1° and 6°, as in 
the front, but numbered separately in each quadrant, as 6—90; 90—6; 6—90; 90—6. 

In the upper left quadrant are drawn 60 horizontal parallels and 90 radial lines 
which join the centre to the 90 divisions of the arc. In the upper right quadrant, there is 
a sine-cosine graph with 30 horizontal and 30 vertical parallels, numbered in the same 
fashion as in the instruments by Bulhomal. 
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Figure B027.4 - Back of the astrolabe (courtesy Anthony J. Turner) 

In the lower half is a double shadow square, on the left for a base of 12/60 and on 
the right for a base of 7. The vertical and horizontal scales are divided first in 12 
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divisions and numbered from 1 to 12, then each division is subdivided in 5. The vertical 
scale carries the incomplete label zill [asdbi c ] ma c kus sullam and the horizontal scale zill 
asdbb mustawl. The horizontal and vertical scales on the right are divided in 7 divisions 
and are numbered from 1 to 7; they carry the labels zill aqdam mustawl and zill aqdcim 
ma c kus. 

Alidade 

The alidade is straight without counter change; in both halves, the sloping edge is 
divided in 30 units; on the surface groups of 6 units are numbered from 6 to 30 on either 
side. The sighting plates are ornate like Bulhomal’s astrolabes (see, eg.. Figure B022.7). 
The pin has a high hemispherical head. 

Inscription 

Inside the shadow square is the maker’s signature, engraved above the horizontal 
scales: 

'amal ghulam qadir kapurthall shagird bulhumal munajjim Idhur 
hash al-irshad raizadah shankar das harbanspurl 
1278 hijrlsambat 1918 

The work of Ghulam Qadir Kapurthall, the pupil ( shagird ) of Bulhomal, the 
astronomer ( munajjim ) of Lahore, [made] at the behest of Raizada Shankar 
Das Harbanspurl, Hijrl 1278, Samvat 1918. 

The Hijrl year 1278 runs from 8 July 1861 to 27 June 1862 and the Vikrama 
Samvat 1918 from 11 April 1861 to 30 March 1862; therefore, the astrolabe was 
completed sometime between 8 July 1861 and 30 March 1862. 

Bibliography 

Behari & Govind 1980, p. 97. 
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B028® ASTROLABE ATTRIBUTABLE TO GHULAM QADIR KAPURTHALl 
Diameter 153 mm 

New Delhi, National Museum (# 56; 155/2 (a)) 



Figure B028.1 - Front of the astrolabe (photo by S. R. Sarma) 


This astrolabe is not signed, but the design of the rete clearly indicates that it was 
produced by Ghulam Qadir Kapurthall. Its construction is unusual: the kursT and a part 
of the limb are made separately and joined crudely to the main body with brass pins. 
The surface of the rete, that of the back, and those of the plates are rough, they are not 
properly smoothened. The rete has just 7 star pointers. 



B028 - Astrolabe attributable to Ghulam Qadir Kapurthali 
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Components 

Body with kursT (d. 153, h. 181, t. 12) and shackle, rete (d. 134, t. 3) for 7 stars, 3 
plates, alidade, pin and washer; the horse is missing; a nail holds the ensemble together. 


Front 


The shackle is trifoliate; the kursi is crudely shaped and solid. The rim is divided 
in 1° and 6° and groups of 6° are numbered serially from 6 to 60. 



Figure B028.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

In the rete, the three rings of the Tropic of Capricorn, equator and the ecliptic are 
arranged as in astrolabe B027. The ecliptic ring is very wide; it is divided into the 12 
signs of the zodiac and engraved with their names in large letters. Each sign is divided 
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into groups of 6° and numbered from 6 to 30. The space between the rings is filled with 
a pleasing tracery which contains six leaf-shaped star-pointers. The exact position of the 
star is marked by a thick dot at the tip of the leaf. The pointer of the seventh star (3 Ceti 
is not leaf-shaped, but looks like a human foot. 


Table B028-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
[Janubl] 

|3 Ceti 

2 

c Ayn al-Thawr 

a Tauri 

3 

Shfrd Yamdm 

a Canis Majoris 

4 

Qalb al-Asad 

a Leonis 

5 

Nayyir al-Fakkd 

a Coronae Borealis 

6 

Rds al-Hawwa 

a Ophiuchi 

7 

Nasr Td’ir 

a Aquilae 


Plates 

There are three plates for 20° and 26°, 27° and 32°, and 36° and 44°. Altitude 
circles are drawn for every 6° and azimuth arcs for every 6° above the horizon. In the 
lower half are traced lines for seasonal hours and lines for equal hours drawn from both 
the eastern and western horizons. Under the horizon are engraved al-mashriq in the east 
and al-maghrib in the west. At the middle of the plate are the arguments al-ard and al¬ 
so'at, but—as in the astrolabes by Bulhomal—the values of only latitudes are mentioned 
and not the hours of the longest day. 

Geographical Gazetteer 

The geographical gazetteer of 57 localities is exactly the same as in B022, B024 
and B027, with minor differences in the values of the coordinates. 
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Table B028-2 Geographical Gazetteer 



Place Name 

L 

<P 

01 

Outer Circle 

Iskandariyya 

61;54 

30;57 

02 

Madinat al-Hikma 

60;4[0] 

37;2[0] 

03 

Madinat Rasul 

75;20 

25; 00 

04 

Makka Mubarak 

77:10 

21;40 

05 

Basra 

84;0 

30;0 

06 

Balkh 

75;20 

46;30 

07 

Isfahan 

86;40 

32;25 

08 

Shiraz 

88;0 

29;36 

09 

Hurmuz 

92;0 

15;0 

10 

Tun 

92;30 

34;30 

11 

Harat 

94;40 

34;30 

12 

Bukhara 

97;30 

39;50 

13 

Samarqand 

99;36 

39;37 

14 

Dawlatabad 

101:30 

20;30 

15 

Ujjayn 

102;0 

22;30 

16 

Mansar 

102; 20 

30; 10 

17 

Badakhshan 

104; 24 

37;10 

18 

Kabul 

104;40 

34;30 

19 

Nurpur 

105; 15 

3 1 ;8 

20 

Middle Circle 

Bljapur 

105;35 

20;0 

21 

Kannawj 

105;55 

26;50 

22 

Sawmnat 

106; 10 

12;0 
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Place Name 

L 

<P 

23 

Kashghar 

106;30 

44;0 

24 

Awrangabad 

107;27 

20;30 

25 

Multan 

107;35 

29;4[0] 

26 

Qandahar 

107;40 

33;0 

27 

Awadh 

108;20 

22;22 

28 

Ahmadabad 

108;40 

23;55 

29 

Kashmir 

108;45 

35;0 

30 

Kawaliyar 

109;0 

26;29 

31 

Siyalkut 

109;0 

33;0 

32 

? 

109;0 

22;20 

33 

Burhanpur 

109;20 

20;30 

34 

Lahur 

109;20 

31 ;50 

35 

Tibbat 

110;3 

40; 15 

36 

Shahjahanabad 

112;30 

28;29 

37 

Mathra 

114;20 

27; 20 

38 

Banaras 

Inner Circle 

117;2[0] 

26;55 

39 

Jawnapur 

119;5 

26;36 

40 

Sarandlp 

120;0 

10;0 

41 

Rayakarh 

140;0 

27;0 

42 

Pashawar 

106;35 

34;0 

43 

Pind Dadar Khan 

108;5 

33;35 

44 

Ramnakar 

108;30 

32;30 

45 

Anbratsar 

109;40 

30;45 
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Place Name 

L 

<P 

46 

Kapurthala 

110;20 

21;40 

47 

Ludhiyana 

111 ;0 

31 ;0 

48 

Anbala 

111:50 

31 ;0 

49 

Hardwar 

113;5 

31 ;0 

50 

Najlbabad 

113;5 

31 ;0 

51 

Farkhabad 

113;45 

31 ;0 

52 

Lakhnaw 

114;2[0] 

27;0 

53 

Gaya 

112;0 

24;0 

54 

Kalkata 

124; 5 

24;2[0] 

55 

Jagannath 

124;0 

30;0 

56 

Landan 

70;0! 

52;0 

57 

Nakarkut 

110;0 

33;30 
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Figure B028.3 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The surface of the back is not properly treated and engravings are very faint. The 
rim is divided in 1° and 6° and numbered in 6s as 6—90; 90—6; 6—90; 90—6. The 
quadrant on the upper left is blank, on the upper right is a trigonometric quadrant with 
30 horizontal and 30 vertical lines which are numbered along the two radii and along 
the 13th vertical line and the 13th horizontal line. 

In the lower half are shadow squares; on the left for a base of 12 and on the right 
for a base of 7. The vertical and horizontal scales on both sides are divided and 
numbered accordingly, but there are no labels. 
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Alidade 

The two ends of the alidade are plain, but the centre-piece and the two sighting 
plates are ornate. There is no bevelled edge; the surface is merely divided on either side 
into six parts and numbered from 6 to 30. 
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B029® ASTROLABE ATTRIBUTABLE TO GHULAM QADIR KAPURTHALl 
WITH A SINGLE PLATE FOR LATITUDE 32° 

Diameter 139 mm 

New Delhi, National Museum (# 56; 155/2 (b)) 



Figure B029.1 - Front of the astrolabe (photo by S. R. Sarma) 


This single-plate astrolabe is not signed, but it can be safely attributed to Ghulam 
Qadir. It displays good workmanship; all the engraved parts are filled with some white 
substance. 

Components 

Body with kursT (d. 139, h. 167) and shackle, rete (d. 122) for 12 stars, 1 plate for 
latitude 32°, alidade and pin; the ring and horse are missing. 

Front 

There is no ring; the shackle is trifoliate; the kursT is rather high; the profiles are 
made up of two ogees at the base and at the top with a lobe in between; the finial is 
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circular. A design is carved in low relief on the front of the kursi. The rim is graduated 
in 1° and 6° and the groups of 6° are numbered as 1, 2, 3 ... 60 clockwise. 

Rete 

As in the astrolabes of Bulhomal and Ghulam Qadir, the rete here displays the 
three rings of Capricorn, ecliptic and the equator, the last one only in the lower half. The 
rings of Capricorn and the ecliptic are held together by the equinoctial bar without a 
counter change. The ring of the ecliptic is very wide; it is divided into the 12 signs of 
the zodiac; the names of the signs engraved in very large and bold letters; each sign is 
divided in units of 6° and numbered from 6 to 30; the edge is bevelled, but not sub¬ 
divided. The tracery contains 11 leaf-shaped star pointers; the name of the twelfth star 
is engraved on the eastern segment of the equinoctial bar; the star pointer is seen faintly 
below the bar. 



Figure B029.2 - Rete of the astrolabe (photo by S. R. Sarma) 
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Table B029-1 Stars on the Rete 



Star Name 

Identification 

1 

Dhanab al-Qaytus 
[JanubT] 

(3 Ceti 

2 

Rds al-Ghul 

(3 Persei 

3 

Mirfaq al-Thurayya 

a Persei 

4 

Yad al-Jawzd’ al-Yusra 

y Orionis 

5 

Shfrd Yamdm 

a Canis Majoris 

6 

Qalb al-Asad 

a Leonis 

7 

Simak A c zal 

a Virginis 

8 

Nayyir al-Fakkah 

a Coronae Borealis 

9 

Rds al-Hawwd 

a Ophiuchi 

10 

Nasr Wdqi c 

a Lyrae 

11 

Nasr Td’ir 

a Aquilae 

12 

Dhanab al-Dajdjah 

a Cygni 


Plate 

The front side of the main plate is designed as the plate for the latitude of 32°. 
There are altitude circles for every 6°, azimuth circles also for every 6° above and below 
the horizon, and lines for unequal hour lines and dotted lines for equal hours counted 
from the western and eastern horizons. All the lines are numbered. In the middle of the 
plate are engraved the arguments al-ard and sd'dt, but only the value of latitude is 
mentioned as 32°. 
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Figure B029.3 - Plate for latitude 32° (photo by S. R. Sarma) 


Back 

On the back, the upper half of the rim carries the altitude scales, divided in 1 ° and 
6° and numbered as 6—90; 90—6. As in the other astrolabes belonging to this group, 
the upper right quadrant is occupied by a sine-cosine graph, with 30 horizontal and 30 
vertical lines. These lines are numbered along the two radii and along the 13th vertical 
line and the 13th horizontal line. At 12th division, a quarter circle is drawn to represent 
the obliquity of the ecliptic. 
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Figure B029.4 - Back of the astrolabe (courtesy National Museum, New Delhi) 


Shadow squares are drawn in the lower half, on the left for a base of 12 and on the 
right for a base of 7. The vertical and horizontal scales on both sides are divided and 
numbered accordingly, but no labels are inscribed next to these scales. The rim of the 
lower half is divided in 6°, but not numbered. 


Alidade 

The alidade has an ornate centre-piece and two very thick and ornate sighting 
plates which are placed at the very end of the alidade on each side. The sloping edge of 
the alidade is divided in 30 parts and numbered in 6s from 6 to 30 on both sides of the 


centre. 
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B030 BILINGUAL ZARQALl UNIVERSAL ASTROLABE, ENGRAVED IN 
ARABIC/PERSIAN AND GURMUKHI 646 


Not dated, 19th century 
Diameter 921 mm 
PLU, ex-Milan 



Figure B030.1 - Front of the astrolabe (courtesy Jeremy Collins, Christie’s) 


646 


Cf. Christie’s, London, auction catalogue, 24 September 1992, lot 119; Sotheby’s, London, auction 
catalogue, 21 September 2001, lot 148. 
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This Zarqdli universal astrolabe, with its diameter of 921 mm, is almost twice as 
large as Diya’ al-Dln Muhammad’s Zarqdli astrolabe (A091) which measures 555 mm 
in diameter. 647 It is also the second largest astrolabe produced in India, the first being 
the Sanskrit astrolabe produced for Sawai Jai Singh in the first quarter of the eighteenth 
century with a diameter of 2115 mm (D001). 

It is engraved in Arabic/ Persian and also Gurmukhi, the script in which Panjabi 
language is written. However, the Gurmukhi script used here is not of the standard type, 
but some local variant. The scales are numbered in common Arabic/Persian numerals 
as well as in Gurmukhi numerals, which are almost the same as the Devanagari 
numerals. The names of the zodiac signs are written in full in Arabic/Persian script; but 
in Gurmukhi are inscribed only the first syllables of the Panjabi names, which are 
derived from Sanskrit. 

The astrolabe is not signed, nor dated, but the fact that it is engraved in 
Arabic/Persian and Gurmukhi scripts helps in determining its time and the place of its 
production. Two other instruments with Gurmukhi engravings are known. The first is 
an astrolabe made for Maharaja Narinder Singh of Patiala (r. 1845-1862) by Rahim 
Bakhsh under the supervision of the astronomer Rishrkesh in 1850 (C031). 648 The 
second is an unsigned and undated double quadrant which belongs to the same period 
and milieu. 

The present Zarqdli astrolabe too should be attributed to this period and 
provenance, namely the middle or the second half of the nineteenth century Panjab. The 
absence of abjad notation and in its stead the use of the standard Arabic numerals, as in 
the astrolabes by Bulhomal and his pupil Ghulam Qadir, support this identification. It 
must have been produced in some princely state in Panjab. 

Components 

Main plate (d. 921, h. ?), ring and shackle. The diametral rule and the transversal 
rule are missing. 


647 Sarma 1996b. 

648 Sarma 2012b. 
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Front 

The astrolabe is made up of two brass plates riveted together. The low and small 
kursT is elegantly decorated with ‘dagger-handles’; there are a small suspension shackle 
and a ring. 

The degree scale on the rim on both sides is divided for each 5°, subdivided for 
each 1 ° and then for each 1/6°. Groups of 5° are labelled in Gurmukhi as well as in the 
common Arabic/Persian numerals, separately for each quadrant, both in clockwise and 
in anti-clockwise directions. Of three numbered rows, the upper and lower rows contain 
Arabic/Persian numerals, while the middle row is inscribed with Gurmukhi numerals. 



Figure B030.2 - Degree scale on the rim in the front (courtesy Professor G. L’E. Turner) 


The ZarqdlT projection engraved inside the degree scale is almost the same as that 
on Diya’ al-Dln’s astrolabe. 649 Here also the celestial equator is represented by the 
vertical diameter. Circles of declination parallel to the equator and circles of right 
ascension perpendicular to the equator are drawn for every 1 °. 

The ecliptic is drawn as a straight line which passes through the centre of the plate 
and is inclined to the equator at an angle equal to the obliquity of 23;30°. In Diya’ al- 
Din’s astrolabe, the upper end of the line of ecliptic is to the right of the equator at 
23;30° SE; here it is to the left at 23;30° NE. It is marked with the zodiac signs from 
Capricorn to Gemini in the north and from Cancer to Sagittarius in the south. While the 
Arabic names of the signs are written in full, only the first syllables of the Panjabi names 
are inscribed in Gurmukhi. Circles of latitude parallel to the ecliptic and circles of 


649 


The Christie’s catalogue calls this a Shakkaziyya grid, but here two Shakkaziyya grids are 
superimposed one upon the other at an angle equal to the obliquity of the ecliptic, thus creating the 
ZarqalT grid. 
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longitude perpendicular to the ecliptic are drawn for each 1°. From the available photos, 
it is difficult to say how these four families of circles are numbered. 

The Christie’s catalogue states that about 40 stars are marked on the plate. Again 
from the available photos, it is not possible to see how they are named. Some stars like 
c Ayyuq seem to carry just the Arabic names; in some cases what is engraved in 
Gurmukhi is not the star name in Panjabi language, but a mere transliteration of the 
Arabic name in Gurmukhi script. For example, the star a Bootis is given the labels 
Simcik Rdmih in Arabic/Persian script and simdk rdma- in Gurmukhi script. 



Figure B030.3 - The star pointer Simak Ramih (from the Christie’s catalogue) 
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Figure B030.4 - Back of the astrolabe (courtesy Jeremy Collins) 


Back 

The arrangement on the back is slightly different from that in Diya’s astrolabe. In 
the two upper quadrants are drawn vertical and horizontal lines for every 1 ° and arcs 
are traced from the top of the vertical diameter to each division of 1 ° on the horizontal 
diameter. 

The lower right quadrant appears to carry vertical and horizontal lines for every 
2° while the lower left quadrant has vertical lines for every 1° and horizontal lines for 
every 1/6°. It must have been a stupendous task to draw these lines on such a large 
astrolabe. 
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Figure B030.5 - Astrological tables on the back (from the Christie’s catalogue) 


At the apex of the upper left quadrant are engraved two tables displaying the 
astrological limits and faces. The first table has the heading hudud in Arabic/Persian; 
above it is written the transliteration in Gurmukhi. The table consists of 7 columns; in 
the first column are the first syllable of the Panjabi names of the signs in Gurmukhi 
script; in the last column the full Arabic names of the signs in Arabic/Persian script. The 
five columns between these two columns are engraved in Gurmukhi script with the first 
syllables of the Panjabi names of the planetary regents and the numerical value of the 
limits in each cell. 

The second table has the heading wujuh in Arabic/Persian and its transliteration in 
Gurmukhi above it. Here also the cells are filled with the first syllables of the Panjabi 
names of the planetary regents. 
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Finally, on the rim of the lower left quadrant, the names of some zodiac signs are 
inscribed in an irregular sequence; here also the Arabic names are inscribed in full and 
the Panjabi name only with only the first syllables. The names, starting from the 
horizontal diameter and going downwards, are as follows: Sarafan, Jadx, Mizdn, Hut, 
Sunbula, Qaws, Jawjd’, (after a gap) c Aqrab, Thawr, Sunbula, Hut, Qaws, Jawzd’, JadT. 

Provenance 

Before 1992, the astrolabe was in a private collection, bearing the number 
M-289-7? which is painted on the throne. It came up for auction at Christie’s, London, 
on 24 September 1992, lot 119; again at Sotheby’s, London, on 21 September 2001, lot. 
148; it was in a private collection in Milan in 2003 when Professor G. L’E. Turner sent 
me some photos. I understand that subsequently the collection was acquired by the 
Ahuan Gallery of Islamic Art, London; it is not known if the astrolabe is still with this 
Gallery. 
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C. SANSKRIT ASTROLABES WITH MULTIPLE PLATES 

INTRODUCTION 

1. Sanskrit texts on the astrolabe 

Abu Rayhan al-Blrunl states that he composed a book on the astrolabe in Sanskrit 
verses during his sojourn in India in the first quarter of the eleventh century: 

‘Most of their books are composed in Sloka [a particular verse meter in 
Sanskrit], in which I am now exercising myself, being occupied in 
composing for the Hindus a translation of the books of Euclid and of the 
Almagest, and dictating to them a treatise on the construction of the 
astrolabe, being simply guided herein by the desire of spreading science.’ 650 
However, not a single manuscript of any of these three works mentioned above 
came to light. Moreover, scholars are of the view that Al-Blrunl’s command of Sanskrit 
was not adequate enough for translating either the books of Euclid or the Almagest of 
Ptolemy into Sanskrit, not to speak of composing an independent work on the astrolabe 
in Sanskrit verse. 651 But it cannot be denied that he discussed the astrolabe and its 
variants in several of his works; therefore it is entirely probable that he may have 
brought an astrolabe with him and taught its working principles to his Hindu 
interlocutors. However, the response of his Hindu interlocutors, if any, is not recorded. 

The first extant Sanskrit manual on the astrolabe was composed in 1370 at the 
court of Sultan Firuz Shah Tughluq (r. 1351-1388) in Delhi by the Jaina monk Mahendra 
Suri of Bharuch (Bhrgupura). Impressed by the versatile functions of the astrolabe, 
Mahendra Suri called it Yantra-rdja, ‘the king of instruments,’ and since then the 
astrolabe was known by this name in Sanskrit. 652 


650 BlrunT 1910,1, p. 137. 

651 Pingree 1975. 

652 In 1428, Ramacandra Vajapeyin, 1.11, attempted to give it another name Sulabha (the easy one), 
but this name did not gain currency. 

sulabhdkhya-yantrarajam purvam eva pravadami 
yasmin karamalakavad vidite viditam bhaved visvatn |[ 

‘I teach, at the outset, the king of instruments named Sulabha. When it is understood well, like the 
[small] myrobalan fruit on [one’s own] palm, the entire universe becomes known.’ 
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Mahendra Suri’s manual on the astrolabe, entitled Yantrardja 653 consists of five 
chapters. The first chapter Ganitadhyaya provides various trigonometric and other 
tables necessary for the construction of the astrolabe. The second chapter ( Yantra- 
ghatanddhyaya) discusses the components of the astrolabe. The construction of the 
common northern astrolabe (, saumya-yantra ) and the two other variants, viz. the 
southern astrolabe ( yamya-yantra ) and the combination of the two ( misra-ycintra ) is 
described in the third chapter ( Yantra-racanddhydya ), while the next one ( Yantra- 
sodhanadhyaya ) deals with the method of verifying whether an astrolabe is properly 
balanced or not. The final chapter ( Yantra-vicdranddhydya ) discusses the use of the 
astrolabe as an observational and computational device and dwells on several problems 
in astronomy and spherical trigonometry which can be solved by it. Mahendra Suri’s 
pupil Malayendu Suri wrote a detailed commentary on the Yantrardja in about 1378. 
There survive today at least one hundred manuscript copies of the Yantrardja, attesting 
to its great popularity. 

Mahendra Suri’s manual was followed by a succession of other Sanskrit manuals. 
Thus between 1370 and the middle of the nineteenth century at least sixteen manuals 
were composed in Sanskrit on the astrolabe. 654 In 1423, Padmanabha, who is otherwise 
known as the inventor of the Dhruvabhrama-yantra, 655 composed a manual on the 
southern astrolabe which is a theoretical curiosity rather than of practical utility. 656 Five 
years later, in 1428, the polymath Ramacandra Vajapeyin devoted the major part of his 
Yantraprakdsa to the astrolabe. 657 

The study of the astrolabe received a great impetus from Sawai Jai Singh in the 
early eighteenth century. Although he preferred huge masonry instruments for 
astronomical observations, he had great esteem for the astrolabe on which he composed 
a manual in Sanskrit prose under the title Yantrardja-racand. In particular, he seems to 


653 On Mahendra Suri, see CESS, s.v., Pingree 1978b, Sarma 1999a, Sarma 2000, Plofker 2000. Some 
extracts from this work are reproduced with English translation in Apx.D 1. 

654 These texts are discussed in Sarma 1999a. 

655 Sarma 2012a; see section L. 

656 Cf. Ohashi 1997, for the text, translation and commentary. 
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Cf. Sarma 2008b. 
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have popularized Sanskrit astrolabes with just one plate calibrated for the latitude of 
Jaipur at 27°. 

Even after Jai Singh’s time, the astrolabe continued to be discussed in some 
Sanskrit works, notably in the Yantraraja-kalpa or °ghatand of 1782 by Mathuranatha 
Sukla, who knew also Persian well, and was the librarian of the Sarasvati Bhavan 
Library of the Sanskrit College at Varanasi from 1813 up to his death in 1818. At the 
outset, he declares that his work is composed in a novel manner in prose and is 
accompanied by diagrams ( vicitra-racana-citracita ). Indeed his work is unique in that 
it is the only Sanskrit text of this genre instruments which contains detailed diagrams. 
His autograph copy, therefore, would have been very valuable, but it is not available, 
even in the Sarasvati Bhavan Library where he was the librarian. The only manuscript 
extant of this remarkable work was copied after his death in on Lriday, 30 June 1820 
(Manuscript 35245 of the Sarasvati Bhavan Library, Varanasi Sanskrit University). 
Unfortunately, some of the diagrams and tables in this manuscript are incomplete. 

2. Sanskrit Astrolabes 

These Sanskrit manuals on the astrolabe must naturally have been accompanied 
by the production of Sanskrit astrolabes. But the earliest surviving Sanskrit astrolabe 
was the one which was produced in 1605 at Ahmadabad in Gujarat (C001). This large 
and elaborate astrolabe suggests that it is not the first or earliest attempt at the production 
of Sanskrit astrolabes. There must have been a long line of Sanskrit astrolabes before 
this. There survive today some 130 Sanskrit astrolabes which were made in the 
seventeenth, eighteenth and nineteenth centuries in Gujarat and Rajasthan. 
Chronologically the last traditional astrolabe (as distinct from modern copies or fakes) 
bears a date corresponding to 1903. 
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Figure Cl - Two diagrams from Yantraraja-kalpa showing how to draw the circle of the ecliptic 
(J2v and /3/' from MS 35245 of Varanasi Sanskrit University) 


Until now scholars did not have the opportunity to examine sufficiently large 
number of Sanskrit astrolabes together. They saw just a few specimens and noticed that 
these Sanskrit astrolabes did not display any influence of the Lahore astrolabes and 
therefore concluded that these were produced on the basis of illustrations in 
Arabic/Persian manuscripts. Thus, writing in 1957, Francis Maddison observes: 658 

‘Although there are Hindu treatises on astrolabes (derived from Islamic 
sources) from as early as the fourteenth century, there do not appear to be 
any surviving instruments engraved in Sanskrit earlier than the astronomical 
activity under Jai Singh (see Kaye pp. 3, 69 et passim). Many Indian 
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Maddison 1957, p. 30. 
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astrolabes resemble in design the Indo-Persian instruments, inscribed in 
Arabic and Persian, of the Mogul period. This astrolabe [DO 19 MHS], like 
that formerly in Plimpton Collection (Gunther, op. cit., no. 98, fig. 115) 
[D007] which it closely resembles in many respects, probably dates from the 
eighteenth century (cf. also the astrolabe, belonging to the Royal Asiatic 
Society, described by Morley ...) [C012], Nevertheless it differs from the 
Mogul-inspired instruments and its maker may have been guided by an early 
Islamic treatise on the astrolabe, a tradition deriving from such source, or 
have copied partially an early Islamic instrument. The design of the rete and 
its star-pointers, the drawing of the azimuth lines below the horizon, and the 
simplicity of the engraving on the back, are all features variously associated 
with early Syro-Egyptian astrolabes and the somewhat later early Persian 
instruments.’ 

Anthony Turner elaborates on this hypothesis and goes on to declare: 

‘Among the [Indian] instruments that survive, we may discern two traditions. 
The first of these stemmed from the manufactory established at Lahore 
already described. The second is quite different, being exemplified by a 
group of instruments inscribed in the devanagari script of northern India and 
characterized by a marked resemblance in their design, both on the rete and 
on the back, to the earliest astrolabes known from Syro-Egypt and Persia ... 
This circumstance suggests that their design was influenced by illustrations 
in the copies of the early treatises on the astrolabe such as those by as-SijzI, 
al-Blrun! ... or as-Sufi.’ 

He even reproduces an illustration from a manuscript of the Bodleian Library, 
Oxford, as an example of manuscript illustration which must have been the basis of the 
design of the Sanskrit astrolabes. 659 

These two eminent experts on the astrolabe admit the possibility of illustrated 
manuscripts of Arabic or Persian texts on the astrolabe being available in India, but do 
not consider the possibility that some specimens of Syrian-Egyptian astrolabes 
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Turner 1984, p. 28. 
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themselves could have been available in India. After all it is easier to copy an actual 
astrolabe rather than to make an astrolabe on the basis of illustrations in Arabic 
manuscripts unless one knew Arabic very well. In fact, scores of Arabic and Persian 
manuscripts on the astrolabe exist even today in India and Pakistan, but also several 
Syrian and Persian astrolabes are extant in Indian collections. 660 After the establishment 
of the Delhi Sultanate, Muslim scholars began to migrate in large numbers from Central 
Asia to the court of Delhi and some of them brought with them manuscripts as well as 
astrolabes. Some of these early Kufic astrolabes are still extant in India, e.g. two 
astrolabes made by al-Siraj of Damascus in the years 623 AH (AD 1226) and 626 AH (AD 
1228-29) are at Hyderabad 661 and Rampur 662 respectively. Such early astrolabes must 
have served as models for Sanskrit astrolabes and not Arabic manuscripts. Outside the 
limited circle of Muslim scholars, Arabic or Persian manuscripts would not be easily 
accessible (both physically and linguistically) to Hindu astronomers and certainly not to 
Hindu metal workers. 

2.1. Social Milieu of Sanskrit Astrolabe Production 

Moreover, there is a basic difference between the Sanskrit astrolabes and the 
Islamic astrolabes. In Islamic culture, astrolabe making was not just a craft but a learned 
profession; the astrolabists were not mere metal workers, but also scholars well read in 
the literature on the instruments, well versed in astronomy, spherical trigonometry and 
other sciences. Here the same person prepared the technical design and then executed it 
from brass sheets. In the Hindu context, the technical design was drawn by the upper 
caste astronomer, who was usually a Brahmin, and the actual manufacture was done by 
the lowly brass worker who may not even be literate. He managed to draw the lines and 
curves reasonably well, but often made mistakes in orthography. 

In many cases, these must have been one-time exercises, that is to say, a brass 
worker prepares an astrolabe because the local astronomers had requested, but does not 
cultivate the art or science of the astrolabe any further. On the other hand, when an 


660 Cf. Y001 and Y002. 

661 Sarma 1996a, pp. 23-24, pi. 12. 

662 Sarma 2003, pp. 25-33. 
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artisan specializes in a particular trade, he passes on his skills to his descendants and 
thus families begin to specialize in a particular product and give it their characteristic 
imprint, just as the members of the Lahore family did. But instrument making did not 
develop into a specialized profession among the Hindus. 

Consequently, the Sanskrit astrolabes produced by these artisans did not turn out 
to be precision instruments of observation and measurement or objects of beauty like 
the Indo-Persian astrolabes; they served the limited didactic purpose of demonstration. 
Therefore, it is not appropriate to compare Sanskrit astrolabes with the astrolabes of the 
Lahore family. 

2.2. Centres of Production 

The earliest Sanskrit astrolabes were produced in Gujarat on the west coast of 
India. Because of the maritime contacts with Arab countries, it was in Gujarat that the 
first exchanges took place between the Islamic and Sanskrit intellectual traditions; thus 
the earliest Sanskrit manuals for learning the Persian language and first Sanskrit texts 
on Islamic astrology were composed in Gujarat. 663 Moreover, Mahendra Suri who 
composed the Yantrardja, the earliest Sanskrit manual on the astrolabe in 1370, hailed 
from Bharuch (Bhrgupura) in Gujarat. 

As mentioned above, the earliest extant Sanskrit astrolabe (C001) was made at 
Ahmedabad in 1605, i.e. much before the time when the Lahore astrolabes became fully 
developed in the work of Qa’im Muhamad (fl. 1624-1635), Muhammad Muqlm (fl. 
1621-1659) and Diya’ al-Dln Muhammad (fl. 1637-1680). Two other specimens C008 
and C009 were made at Surat, also in Gujarat. Indeed, all the Sanskrit astrolabes of the 
seventeenth century appear to have been produced in Gujarat, although we do not know 
the exact locations in each case. 

In the eighteenth century astrolabe production gradually shifted to the 
neighbouring Rajasthan; it is partly due to the interest Sawai Jai Singh of Jaipur took in 
the astrolabe, but other princely courts also patronized astrolabe production. While 
Jaipur and Kuchaman were the major centres of production, astrolabes were produced 
also at other places like Jodhpur, Bundi and Tonk, all in Rajasthan. 
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Sarma 2002; Sarma 2009c. 
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Very few extant Sanskrit astrolabes emanate from places outside Gujarat and 
Rajasthan. An interesting case is C004. It was made in 1638 at Varanasi, but the name 
of the man who made it, Thakura MurarajI KuarajT, looks like a Gujarati name. 

Sakharama Jos! is said to have made 1790 astrolabes for the latitude of Kadoli at 
17;21° (D056) and for the latitude of Kadegaddi at 17;42° (D057), both in 
Maharashtra, and several other types of instruments, but none of these are extant now. 

Four astrolabes with single plates (D052 to D055) are designed for latitude 30°. 
There is no major town on this latitude in Rajasthan. Possibly these astrolabes were 
made either in Kurukshetra or in Thanesar, both situated roughly at 29;58° N, 76;50° E. 

In the middle of the nineteenth century Lalah Bulhomal Lahorl produced several 
kinds of instruments, some with Arabic/Persian and others with Sanskrit legends. 664 
Three astrolabes with multiple plates (C028, C029, C030) and two with single plates 
(D069 and D070) can be attributed to him on stylistic grounds. Finally, a unique 
astrolabe with Gurmukhi script was made at Patiala in Panjab (C031). 

Thus the production of Sanskrit astrolabes was mainly concentrated in Gujarat and 
Rajasthan. Even so, compared to the Indo-Persian astrolabes, Sanskrit astrolabes were 
produced at more centres and more people were associated with their design, 
manufacture and patronage. 665 Consequently, they also display great variety of styles. 

2.3. Varieties of Sanskrit Astrolabes 

Sanskrit astrolabes can be classified into two broad categories: those with plates 
designed for several different latitudes and those with a single plate calibrated for a 
single latitude. The second category will be discussed in section D. There is a small 
group of astrolabes, which can be treated as a third category, viz., Islamic astrolabes to 
which Sanskrit labels were added so that these could be used by people who cannot read 
Arabic or Persian. These will be taken up in section E. 


664 Cf. Sarma 2015b. 

For an alphabetical directory of the makers, designers and patrons of Sanskrit astronomical 
instruments, see Sarma 2010. 



Introduction 


1747 


3. Main Features of Sanskrit Astrolabes with Multiple Plates 

Since the production of the Sanskrit astrolabes did not become a specialized 
profession, there did not develop distinct styles in design and ornamentation and the 
Sanskrit astrolabes remianed by and large utilitarian devices with plain suspension 
brackets and retes. Alidades are usually equipped with sighting tubes. On the plates, not 
only the latitude and the duration of the longest day are mentioned, but also other 
functions of the latitude like the length of the equinoctial shadow. However, plates of 
ecliptic coordinates occur very rarely and plates of multiple horizons occurs 
occasionally. More striking and very intriguing is the fact that in nearly half of the 
Sanskrit astrolabes with multiple plates, there are empty or unfinished areas; on some, 
a circular grid is drawn but not filled with the geographical gazetteer or rectangular 
grids are made and then left empty and so on. If it is so in one or two cases, one can say 
that the engraver left the job midway; but this does not explain the large number of cases 
in astrolabes produced in three centuries and at several different centres of production. 

3.1. Suspension Bracket 

In some early Islamic astrolabes, the Throne Verse from the Qur’an was engraved 
on the suspension bracket and therefore the suspension bracket came to be called kursl 
(throne) in Islamic parlance. The Sanskrit writers merely called it the ‘crown’ (kirlta). 666 
In Sanskrit astrolabes, the crown is generally high and often solid with lobed profiles, 
occasionally with the two decorative holes as in the early mid-eastern astrolabes. In 
some cases, the front side of the solid crown is decorated by floral design in bas relief 
(C008, C010, C011, C012, C013). Towards the end of the nineteenth century, 
Laksmlnarayana of Kuchaman introduced a pleasing inverted lotus motif into the crown 
(C034, C035, D034, D035, D036 etc.) and this motif became the distinguishing feature 
of the astrolabes produced at Kuchaman. A few astrolabes have simple fretwork, but the 
most outstanding fretwork can be seen on the crown of the Gurmukhi astrolabe made 
by Rahim Bakhsh for the Maharaja of Patiala in 1850 (C031) and in the single plate 
astrolabe commissioned by Mannalala at Jaipur (D005). 


666 


Since the astrolabe was called Yantra-raja, ‘king of instruments,’ it is but appropriate to call the 
upper part the ‘crown’. 
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3.2. Degree Scales on the Limb and Back 

Mahendra Suri lays down that the limb of the astrolabe ( pallpali-vrtta) should be 
numbered in 6s, from 1 to 60, to measure the 60 glmtis in the day-and-night. 667 Several 
astrolabes follow this system of having the ghciti scale on the limb. But other methods 
of numbering are also followed in Sanskrit astrolabes, such as counting by 6s from 6 to 
360, or from 6 to 90 in each quadrant, or from 1 to 15 in each quadrant. In some 
astrolabes, the limb is numbered in 5s as well. 

On the back, the altitude scales on the upper half of the rim are generally marked 
in 6s from 6 to 90, but other patterns are also employed. 

3.3. Rete 

Unlike in the Lahore astrolabes, in the retes ( bha-patra) in most of Sanskrit 
astrolabes, the equator ring is generally represented, either in full or just as the lower 
segment, for the simple reason that it can be made to support a number of star pointers 
as in COOl, C007, C015 etc. The influence of the Lahore astrolabe can be perceived in 
a small number of astrolabes; here the equator ring is not represented at all, but the 
solstitial bar is fully represented. In the lower half, i.e., between the rings of Cancer and 
Capricorn, the star pointers are joined by an arabesque tracery (C008 - C013). Two of 
these astrolabes (C008 and C009) carry also the graph of the solar meridian altitude on 
the back. 

3.3.1. The ‘bird in the cage’ pattern 

While the retes in the Sanskrit astrolabes are generally very austere, some 
astrolabe retes display an agreeable pattern that can be called the ‘bird in the cage’ 
pattern. Here the position of the star Abhijit (a Lyrae) is indicated by the tip of the beak 
of a bird perched on the small ring around the central hole. The figure of the bird is 
framed by two creepers that arise from the central ring, encircle the bird, and then 
entwine together for a short while along the south-north solsticial bar, then branch off 
and, after touching the inner periphery of the ecliptic ring, bend downwards and 


667 


Mahendra Suri, 3.4: ‘Having drawn three [concentric] circles on the limb ( pall ), in the first circle 
mark the ghatls, starting from the middle of the crown. [In the middle circle] mark 360 degrees at 
desired intervals. Below that, draw the lines of their subdivision.’ 
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terminate in three-petalled flowers just as they reach the upper part of the equator ring. 
The bird then looks as if it is sitting inside a cage formed by the two creepers. 

Besides the ‘bird in a cage’ pattern in the upper part of the rete, the configuration 
of the stars directly below has also a distinct pattern. On the left, just above the equator 
ring is a flower the three petals of which indicate the stars Pretasira (|3 Persei), 
Brahmahrdaya (a Aurigae) and Manusya-parsvci (a Persei). This flower is 
counterbalanced on the right hand side by a similar flower, but with no stars marked on 
it. Below the ring of the equator, the three groups of (1) Rohim (a Tauri), Mithuna- 
vama-hasta (7 Orionis) and Mithuna-daksina-pada (k Orionis), (2) Lubdhaka (a Canis 
Majoris), (3) Lubdhaka-bandhu (a Canis Minoris) and A gas I i (a Carinae) are arranged 
in three creepers rising from the ring of Capricorn symmetrically on both sides of the 
meridian. Likewise the flower containing the pointer for Mahapurusa (a Hydrae) on the 
right is counter-balanced by a flower on the left which however does not contain any 
star pointer. 

This pattern is significant because it occurs at least in nine Sanskrit astrolabes, 
albeit with slight variations, produced in western India between 1618 and 1884, namely 
C002, C006, CO 14, C017, C024, D009, D058, D071 and E002. 

Interestingly, this pattern occurs for the first time in India in the bilingual astrolabe 
made by Pandit in 1616 (B002). Both Pandit as well as the makers of these Sanskrit 
astrolabes derive inspiration from a common source which is yet to be identified . 668 


B002 C002 




C006 


668 


Cf. Sarma 2011a. 
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CO14 C020 C024 


Figure C2 - Retes with the ‘bird in the cage’ pattern 

3.3.2. Stars on the Rete 

In his Yantrardja, Mahendra Suri gives a list of 32 astrolabe stars with their 
celestial longitudes ( dhruvaka ) and latitudes (viksepci) for the year 1370. 669 Many of the 
names are literal translations of the Arabic names (e.g. Matsyodara from Batn al-Hut, 
‘the belly of the fish’, (3 Andromedae), some are Sanskrit names of the lunar mansions 
(e.g. Rohini, a Tauri) and a few others are star names occurring in earlier Sanskrit texts 
(e.g. Brahma-hrdaya, a Aurigae). 

Most problematic, however, is Mahendra Suri’s designation of a Canis Majoris 
by the double name Ardra-Lubdhaka . 67 ° Ardra and Lubdhaka are generally treated as 
two distinctly separate stars in Sanskrit astronomy, the former denoting a Orionis 
(Betelgeuse) and the latter for a Canis Majoris (Sirius). A large majority of Sanskrit 
astrolabes follow this nomenclature. 

However, a small number follow Mahendra’s nomenclature. On the rete of 
astrolabe made for Manirama in 1644 (C006), the star names are engraved in an 
abbreviated form, but always followed by the serial number from Mahendra’s list. Here 
the star pointer for Sirius carries the label d 14 for Ardra-Lubdhaka. The name is 
shortened as Ardralu in C001, as Alu in C002, C008 and C010; and as Ardra in C012, 
C014, C015 and D071. The full name Ardra-Lubdhaka occurs in C017 and C020. 


669 Mahendra Suri, pp. 1.22-43; cf. Pingree 1978b, p. 628. See also Apx.Dl. 

670 The 14th star in the list (p. 26, verse 28) is ardra. In the tables appended to the commentary, this 
star is mentioned as ardra-lubdhaka (pp. 37, 41) and the corresponding Arabic name is given as 
sordmdm or seraimam. This is clearly an incorrect transcription of shi c ra yamam, i.e. a Canis 
Majoris (Sirius). 
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While Mahendra Suri changes the traditional name given to Sirius from Lubdhaka 
to Ardra-Lubdhaka, he retains the original name Lubdhaka in the designation he gives 
to Procyon which he calls Lubdhaka-bandhu, ‘friend’, ‘kinsman’ or ‘companion of 
Lubdhaka ’, i.e., Sirius. Strictly speaking, Mahendra should have called the star Ardra- 
Lubdhaka-bandhu. Be that as it may, in the hands of the incompetent engravers this star 
name assumes bizarre forms, sometimes as Lubdhaka-vadhu (Lubdhaka’s bride) and 
other times as Lubdhaka-vadha (murder of Lubdhaka). Even the conjunct consonant in 
Lubdhaka gives difficulties to the engravers who often transcribe it as ludhvaka. 

Occasionally star names are engraved on wrong pointers, but two anomalies 
deserve attention. The star name Simha-hrdaya means the ‘heart of the lion’, being a 
literal rendering of the Arabic Qalb al-Asad (a Leonis). Generally, Simha-hrdaya and 
Maghd are treated as alternative designations of a Leonis. However, on some astrolabes 
(C032, D008, D011, D014, D015 and D020), both names occur; while Maghd is 
engraved on the pointer of a Leonis, Simha-hrdaya is engraved on a star pointer to the 
right of g Ursae Majoris (Arabic c Andq, Sanskrit Vasistha ); it is not clear which star is 
denoted by Simha-hrdaya in these cases. 

Second, the name Satabhisd (X Aquarii) is wrongly inscribed on the pointer for the 
star Kukkuta-puccha (Arabic Dhanab al-Dajdjah, a Cygni) on eight astrolabes (A064, 
C002, C004, C024, D051, D062, D063 and D071). 

3.4. Plates 

On the plates ( aksa-patra, aksamsa-patra ) altitude circles (iinna tarns a - va lay a ) are 
drawn at intervals which vary according to the size of the astrolabe; but azimuth arcs 
(. digamsa-vrtta ) are often omitted. The situation of the hour lines ( hord-vrtta ) is more 
complex. 

Unlike in the Islamic world and Europe where time was measured in Middle Ages 
in unequal hours which vary according to seasons, in India time is always measured in 
ghatTs of 24 minutes’ duration. Mahendra Suri teaches the method for measuring time 
in equal ghatTs as follows. First measure the sun’s altitude with the alidade on the back 
of the astrolabe. Note the sun’s longitude ( ravy-amsaka ) for the day from some almanac 
and locate that point (S) on the ecliptic in the rete. Rotate the rete so that the point S 
touches the eastern horizon. Note where the index at the first point of Capricorn 
(i mrgdsya ) touches the degree scale on the limb. Then rotate the rete once again so that 
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S rests on the altitude circle corresponding to the sun’s altitude just measured. Note 
again where the Capricorn index touches the degree scale on the limb. The interval 
between the two positions is the altitude in degrees of arc. Divide it by 6. The result in 
ghcitis is the time elapsed since sunrise. 671 In order to simplify this procedure, Mahendra 
Suri recommends that that degree scale on the limb should be divided into groups of 6° 
and numbered from 1 to 60. 

Therefore, for the purpose of measuring time, it is not necessary to have the lines 
of unequal hours and those of equal hours on the lower half of the plates. Even so, 
Mahendra Suri mentions that curves for unequal hours ( visama-horas ) as counted from 
the western horizon should be drawn on plates. 672 More than half of the Sanskrit 
astrolabes carry just lines for unequal hours ( visama-hora ); less than half of such 
astrolabes have also lines for equal hours ( sama-hord ) drawn from the western horizon. 
A few astrolabes have lines for equal hours drawn from both western and eastern 
horizons. Lines for equal ghcitis could easily be drawn; in fact, about a dozen Indo- 
Persian astrolabes have such lines, 673 but no Sanskrit astrolabe does so. 

Then why did the makers of Sanskrit astrolabe draw hour lines at all? The simple 
answer is because such lines are engraved on Islamic astrolabes. Of course, one can 
measure time in equal hours of 60 minutes and convert them easily into ghcitis of 24 
minutes by multiplying the hours by 2.5. 674 As for the lines of unequal hours on the 
Sanskrit astrolabes, in theory these can be used for measuring unequal time units of 
prahara or y cl nut. In popular time keeping in India, the variable duration of the day time 
is divided into four parts called prahara-s and the variable duration of the night into 


671 Mahendra Suri, 5.3-4ab. 

672 Mahendra Suri, 3.9. 

673 See A. Introduction, 2.4.1; Figure A3. 

674 Although conversion of hours into ghatls and vice versa is very easy, it is highly intriguing that 
many astrolabe makers could not convert correctly. As pointed out in A. Introduction 2.4.1, on 
some Indo-Persian astrolabes the duration of the longest day is given in both these units, often 
incorrectly. These astrolabes are A014, A015, A051, A064, A067, A072, A096, A104 and A112. 
In some Sanskrit astrolabes, the duration of the longest day is given in hora-s (hours) and not in 
ghatT-s. In C007, the values are given in both the units, but they do not match; cf. Figure C007.2. 
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four parts called yama-s or also prahara-s. 675 Thus with the astrolabe, time can be first 
measured in unequal hours and then by dividing the hours by 3, prahara-s or yama-s 
can be obtained. But these units are not mentioned in any Sanskrit text on astronomy or 
mathematics and there is no record of an astrolabe being used to measure these units. 

3.4.1. Geographical Data engraved on the Plates 

On the plates of the Indo-Persian astrolabes, the latitude ( al-ard ) and the hours of 
the longest day ( al-sci c at ) are engraved in the middle, to the left and right of the meridian 
line. On Sanskrit astrolabes are engraved, besides the latitude ( akscimsa ) and the length 
of the longest day in ghatTs ( parama-dina ), also the length of the midday equinoctial 
shadow ( chdyd ) and the name of the locality. Indeed, Mahendra Suri recommends that 
these four items be inscribed on the astrolabe plates. 676 The length of the midday 
equinoctial shadow and the duration of the longest day are dependent on the latitude and 
are its functions. Sanskrit astronomical texts provide formulas for converting any one 
of the three values into another parameter. 677 Several astrolabes follow this 
recommendation. 

In addition to these four parameters, the rising times of the signs at these latitudes 
(, svodaya-s ) are given on the plates of CO 16 and the length of the hypotenuse ( karna ) of 
the right-angled triangle formed by the gnomon and its shadow at the equinox is 
mentioned on the plates of C024. The only surviving plate of C019 carries still more 
information, namely the accessional differences ( cara-khanda ) and the names of 
localities whose latitudes are close to the latitude of the plate. In C031, the latitude, the 
longitude, the names of the localities with proximate latitudes, the climate and the 
planetary regent of the climate are mentioned. On the other hand, in some astrolabes, 


Kautilya, Arthasastra, 1.19.6-8, lays down that at the royal court the variable day time should be 
divided into 8 parts and the night into another 8 parts, by means of a water clock or a gnomon; see 
also Blrunl 1910, pp. 337-338. 

Mahendra Suri, 3. 8: ‘On both sides, i.e., in the eastern and the western sides of the meridian or 
midday line ( madhyahna-rekha ) situated inside the tropic of Cancer, one should write successively 
the equinoctial shadow (bird), maximum daylight ( paramadina ), the name of the locality 
(desabhidhana) and the degrees of latitude ( aksa-bhaga ).’ 

Mahendra Suri, 3.25-27, gives formulas for converting local latitude into the duration of the longest 
day and the longest day into the equinoctial shadow. 
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only the latitude is mentioned, but not the longest day or the length of the shadow are 
given. 

3.4.2. Plates of Ecliptic Coordinates and of Horizons 

The Islamic astrolabes generally contain, besides the plates calibrated to specific 
latitudes, one more plate, one face of which is designated as saftha mTzan al-ankabut 
(plate for the measures on the rete) and the other as saftha al-afciqiyah (plate of 
horizons). The former is a projection for the latitude which is the complement of the 
obliquity of the ecliptic, i.e. 90-23;30 = 66;30° or roughly 66°. This plate enables us to 
measure the longitudes and latitudes of all the stars marked on the rete. Mahendra does 
not mention it or the plate of horizons. A few astrolabes contain this plate (e.g. D008, 
D009, D010 etc.), but no special designation was coined for this plate. 

The plate of horizons contains the projections of families of horizons at several 
latitudes and is used for determining the times of sunrise and sunset at latitudes other 
than one’s own, or to determine the latitude from the time of sunrise or sunset. This 
plate is included in some Sanskrit astrolabes, where it is called sarvadesi or sarvadesi- 
patra. 

3.5. Geographical Gazetteer 

About half of the astrolabes carry geographical gazetteers on the inner side of the 
mater, but of these just eight have longitudes ( desantara or tulamsa, from the Arabic al- 
tul ) marked on them (C008 - C013 and C015). Other gazetteers carry only the latitudes 
(<aksdmsa ). In some like C006, C023, C024 and C029) a grid is drawn but not filled in. 

These gazetteers are mainly derived from Indo-Persian and other Islamic 
astrolabes and copied most carelessly with the result that non-Indian names are barely 
recognizable. In Sanskrit there are extensive geographical tables generally providing the 
latitudes ( aksdmsa ) and the length of the noon equinoctial shadow at these latitudes 
(aksabhd or palabhd ). 678 These have not been used in compiling the gazetteers on 
Sanskrit astrolabes. 


678 


Pingree 1996. 
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Moreover, Malayendu Suri’s commentary (ca. 1378) on the Yantrardja of 
Mahendra Suri contains a list of 77 places with their latitudes. 679 Kamalakara’s 
Siddhanta-tattva-viveka (1658) has a list of 20 localities with their latitudes and 
longitudes. 68 " The Yantraprakara, which was compiled at the court of Sawai Jai Singh 
of Jaipur, has a list of 65 towns with their latitudes and longitudes. 681 

3.6. Back 

Mahendra Suri enjoins that the four quadrants ( paksa ) on the back of the astrolabe 
should be filled with the sine graph (jyd ), the declination arcs ( apakramajd- vibhdgdh ) 
and shadow squares ( sanku-prabhd ). 682 

Accordingly, on most of the astrolabes, the upper left quadrant is engraved with a 
sexagesimal sine graph and the upper right quadrant with declination arcs with the 
names of the corresponding signs inscribed along the two radii. In two astrolabes (C007 
and C014) the declination arcs are without labels and in two others (C017 and C029) 
radial lines are drawn for each 5° of arc. In four astrolabes (C001, C010, C023 and 
C024) there are universal horary quadrants. On six astrolabes there are graphs of the 
meridian altitude of the sun for different latitudes, a feature borrowed from the Lahore 
astrolabes: C008 (for lat. 22°), C009 (22°), C015 (32°), C020 (27° and 32° ?), C021 
(27°, 29°, 32°), C023 (27°, 29°, 32°) and C024 (two graphs without labels). 

Double shadow squares are engraved on most of the astrolabes; just single squares 
on C010, C011 and C012. There are no shadow squares on C028 and C029 which are 
attributable to Bulhomal of Lahore. There are no shadow squares either on the Indo- 
Persian astrolabes made by him (B021) or attributable to him (B022 and B023). 

3.6.1. Trigonometric Tables 

Unlike the Indo-Persian astrolabes, some of the early Sanskrit astrolabes carry on 
the back sine tables (C004), tables of gnomon shadows (C003 and C006) and tables of 
declinations (C004, C006, C010 - C012). 


679 Malayendu Suri, pp. 18-19; see also Pingree 1978b, pp. 626-627. 

680 Kamalakara, Siddhanta-tattva-viveka, p. 57; see also Pingree 1978b, p. 616. 

681 Sarma 1986-87b, pp. 115-116. 

Mahendra Suri, 3.3. 


682 
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3.6.2. Astrological Tables 

On the other hand, astrological tables occur rarely on Sanskrit astrolabes. In a few 
astrolabes, the names of zodiac signs ( rasi ) and those of the lunar mansions ( naksatra ) 
are engraved in two concentric semi-circles as in the Indo-Persian astrolabes. 

Interestingly, in C031 only 27 names of the lunar mansions are engraved, omitting 
Abhijit. In this astrolabe, there are also other astrological tables based on Sanskrit 
astrology: regents of the 7 planets, regents of the 12 zodiac signs, regents of the various 
kinds of subdivisions of the zodiac signs, such as when zodiac signs are divided in two 
parts of 15° ( hord ), three parts of 10° (dreskanei), 5 parts of 6° ( panedrnsa ), 7 parts of 
4 2/7° ( saptdmsa ), 9 parts of 3 1/3° ( navdmsa ) and 12 parts of 2 V 2 0 ( dvadasamsa ). 

Astrological tables derived from the Islamic tradition like the limits of the signs 
(hudud, Sanskitized as hadda) and regents of the decans ( wujuh ) are engraved on the 
astrolabes attributable to Lalah Buhlomal of Lahore (D028, D029, probably also D030). 

Moreover, there is one more table in these astrolabes, where zodiac signs are 
arranged in a zigzag fashion in groups of three as shown below: 


Aries 

Taurus 

Gemini 

Virgo 

Leo 

Cancer 

Libra 

Scorpio 

Sagittarius 

Pisces 

Aquarius 

Capricorn 

278 palas 

299 palas 

323 palas 


When arranged in this manner, each column represents zodiac signs having the 
same right ascension, i.e. the same rising time at the equator ( lankodaya ). Thus the four 
signs Aries, Virgo, Libra and Pisces rise at the equator in 278 peileis or vinadis (= 1 ;51,36 
hours); the four signs Taurus, Leo, Scorpio and Aquarius rise in 299 peileis (= 1;59,40 
hours) and the four signs in the third column Gemini, Cancer, Sagittarius and Capricorn 
rise in 323 palas (= 2;08,44 hours). 683 


683 Cf. Varahamihira, 4.30: 

vasu-muni-paksa vyekam satatrayam tridvikagnayas cdnkdh 
paratas ta eva vdmdh sad utkramdt te tulady-ardhe [| 

‘The vinadis of right ascensional difference for the three signs from Mesa are 278, 299 and 323. In 
the next quadrant they are the same in the reversed order, viz. 232, 299, 278. In the half of ecliptic 
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This table occurs also on sine quadrants; sometimes the names of the signs are 
written in full, sometimes they are indicated by the serial number as on COOl. 
Sometimes, the second and the fourth rows are written upside-down to indicate the 
reverse order of the first and third lines. 

3.6.3. Shadow Squares 

Although Sanskrit texts on mathematics treat the geometry of shadows, shadow 
squares do not receive proper attention in Sanskrit astrolabes. Double shadow squares 
are drawn often on the back, but the four scales are rarely labelled or labelled correctly. 

In Islamic astrolabes, two types of shadows are clearly distinguished: the 
shadows cast by a gnomon of 12 digits (zill asdbi c ) and the shadows cast by a gnomon 
of 7 feet ( zill aqdcim ). This distinction is not maintained in Sanskrit astrolabes: both 
units are treated as arigula-s and the two types of shadows are named as dvadasahgula- 
chdyd and saptdhgula-chdyd. Just two astrolabes C031 and E004 maintain this 
distinction. In the former, the shadow of the 12-digit gnomon is called narabha and the 
shadow of 7-feet gnomon pada-chaya or pada-chaya; in the latter, the shadow of the 
12-digit gnomon is called dvadasahgula-chaya and that of the 7-foot gnomon pada- 
chaya. 

Moreover, the astronomers who design the Sanskrit astrolabes have difficulty in 
rendering umbra recta or direct shadow (zill mustawl ) into Sanskrit. While umbra versa 
is correctly translated as viloma-chdyd, umbra versa is often translated as loma-chdyd 
or solama-chdyd, which is absolutely incorrect. The correct expression sama-chdyd 
occurs rarely. 

3.7. Alidade 

Islamic astrolabes, whether in India or outside, do not have sighting tubes attached 
to their alidades. The same is the case with European astrolabes. In the Sanskrit 
astrolabes, however, the alidade ( bhujd, vedha-patti) is fitted with a sighting tube in 
most of the cases. In India, the sighting tube was used as an independent device to view 


beginning from Libra, the differences are those of the first half, taken in the reverse order.’ 
See also Malayendu Suri, p. 46. 
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celestial bodies. 684 It was called Nalaka- or Nalika-yantra and was described in several 
Sanskrit texts. 685 Apparently Hindu astronomers decided, at quite an early period, to 
combine the already known sighting tube with the newly imported astrolabe. This, no 
doubt, facilitates the sighting, but prevents the calibration of the upper surface of the 
alidade and thus robs off the trigonometric functions envisaged for the alidade in Islamic 
tradition. No Sanskrit text appears to mention this innovation. 

3.8. Inscriptions 

Most of the Sanskrit astrolabes do not contain inscriptions mentioning the name 
of the astrolabe maker and the date of production. In the few cases where such 
inscriptions occur, prominence is given to the astronomer who commissioned the 
astrolabe (by providing the technical drawings) and the name of the artisan who made 
the astrolabe takes a secondary place. The astronomer who designed the astrolabe bears 
the title jyotirvid 686 (knower of the [science of the] luminaries) or daivajna 687 (knower of 
the fate) or jost 88 / josT (derived from Sanskrit jyotisin, one who possesses the astral 
science); the astrolabe maker is given the title silpin m (artisan) or sutradhara 690 (lit. one 
who holds the [measuring] rope, denoting primarily the architect, but applied honoris 
causa to the artisan), or ustad 691 (from Persian ustad, ‘master craftsman). The language 
of the inscriptions is Sanskrit mixed with Old Gujarati, which is a common practice in 
the seventeenth century Gujarat. 


684 

685 

686 

687 

688 

689 

690 

691 


It was also known to the Greeks and Arabs; cf. Schmalzl 1929, pp. 218-219. 
Cf. Rai 1985, pp. 333-336. 


C006. 

C008. 

CO 10. 

D090. 

C026; C027; D062 - D065. 
D035-D038. 
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C001 ® SANSKRIT ASTROLABE MADE FOR DAMODARA 

1605, Ahmedabad, Gujarat 
Diameter 276 mm 
Brussels, PC 


Figure C001.1 - Astrolabe made for Damodara (photo by S. R. Sarma) 
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The inscription on the inner surface of the mater states that this astrolabe was 
commissioned by the astrologer Candldasa for his son Damodara on Sunday, 25 
December 1605 at Ahmedabad. This is the earliest extant Sanskrit astrolabe known to 
us. It is also worth noting that the original design of this astrolabe closely follows the 
prescriptions given in the earliest Sanskrit manual on the astrolabe, viz. the Yantrarcija 
by Mahendra Suri which was composed in 1370. The name of the artisan who produced 
it is not recorded. The workmanship and the calligraphy are excellent; however, this is 
not reflected in the rete which is crudely made and has poor calligraphy. It is clearly a 
late replacement. Otherwise, the instrument is well preserved. 

Components 

Mater with crown, shackle and ring (d. 276, h. 380, t. 10.3), rete (d. 250) for 24 
stars (replacement), 6 plates (d. 252); alidade with a sighting tube; the pin and horse are 
replacements. 

Front 

It is a large massive piece surmounted by an elaborately pierced suspension 
bracket or crown ( kintci ) with a very wide base that stretches to about 106 degrees of 
arc. The crown is worked a jour to produce an ornate pattern with a human figure 
entwined in vines and leaves. The surface of the crown is plain and undecorated and no 
attempt was made to smoothen and polish the sharp edges. There is a hole at the top of 
the crown through which passes a shackle ( kantaka ) with ornate terminals. The ring 
(mudrika) which passes through the shackle is too small for this large astrolabe. Both 
the shackle and the ring have diamond-shaped cross-sections as in the contemporary 
Indo-Persian astrolabes. At the top of the crown, immediately below the hole is engraved 
sn-divyacaksuse namah, ‘salutation to the divine eye,’ i.e. the sun. 

The limb carries a degree scale divided in 1° and 3° and numbered in 3s from 3 
to 360 in very elegant Devanagari numerals of western Indian style. 

Rete 

The rete ( bhacakra-patra or bha-patra ) is somewhat thicker and slightly smaller 
than the latitude plates. The circle of equator is fully represented. The three rings of 
Capricorn, equator and ecliptic are held together by the equinoctial bar without counter 
change and by the short segments of solstitial bar which join the equatorial ring with the 



C001 - Sanskrit Astrolabe made for Damodara 


1761 



ecliptic at the top and the same with the Capricorn ring below. A turning knob is affixed 
to the lower segment of the solstitial bar. 

The ecliptic circle is divided into the 12 signs of the zodiac, in unequal divisions 
in proportion to the right ascensions or the rising times of the signs at the equator 
(niraksodaya or lahkodaya). On each sign its Sanskrit name is engraved rather carelessly 
as masa (sic! read mesa), vasa ( vrsa ), mithana ( mithuna ), karka, simha, kanya, tula, 
vrscika, dhana ( dhanuh ), makara, kubha ( kumbha), mlna. Each sign is further 
subdivided into 10 units of 3 degrees and numbered as 3, 6, 9...24, 27, 30 in an anti¬ 
clockwise direction. The divisions under Gemini (mithuna), however, are not numbered. 


Figure C001.2 - Rete of the astrolabe (courtesy the owner) 

On this grid are marked the positions of 24 prominent stars and these points are 
connected to the nearest circles or bars in the form of star pointers (naksatra-cahcu), 
curved like tiger’s claws, with the names of the respective stars engraved on them. 
Leaving aside the circular and horizontal bands and the star pointers, the rest of the plate 
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is cut off in a very crude manner. Moreover, the tips of five pointers (nos. 1,3, 11, 13, 
20) are not clearly cut out. While the workmanship of the latitude plates is inferior to 
that of the mater, the workmanship of the rete is much worse. The calligraphy of the 
letters and numerals is also different from that on the latitude plates and on the mater. 

The names on the star pointers are generally correct, but with occasional errors. 
Sometimes the names are abbreviated. The stars are listed below, starting from the 
vernal equinox and proceeding in the order of increasing right ascension. In the list are 
given first the star names as they are engraved, then their full or correct forms, followed 
by modern identification. 

Table C001-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 

(3 Ceti 


2 

Maghodara 

Matsyodara 

(3 Andromedae 

3 

illegible 



4 

Pre 

Pretasira 

(3 Persei 

5 

Rohinl 

y Tauri 


6 

Sanmusa 

Sanmukha 

a Aurigae 

7 

Vamaskada 

Mithuna-vama- 

skandha 

y Orionis 

8 

Mithunaha 

Mithuna-hasta 

a Orionis 

9 

Mithunapada 

Mithuna-pada- 

daksina 

k Orionis 

10 

Ardrain 

Ardra-lubdhaka 

a Canis Majoris 

11 

Pravd 

Prathama-bdla- 

slrsa 

a Geminorum 

12 

Lubdhakavadha 

Lubdhaka-bandhu 

a Canis Minoris 

13 

Maghd 

a Leonis 


14 

Uttardphd 

Uttara-phalghum 

(3 Leonis 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

15 

Kakaskanda 

Kaka-skandha- 

paksa 

y Corvi 

16 

Citrd 

a Virginis 


17 

Svdti 

a Bootis 


18 

Visdsd 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

19 

Dhanukoti 

Dhanus-koti 

a Ophiuchi 

20 

Dhanusird 

Dhanuh-saragra 

p 12 Sagittariii 

21 

Abhijit 

a Lyrae 


22 

Sravana 

a Aquilae 


23 

Kubha 

Kukkuta-puccha 

a Cygni 

24 

Publid 

Purva-bhadrapcida 

(3 Pegasi 


Plates 

The mater accommodates six plates ( aksdmsa-patra or aksa-patrci). There is a hole 
at the centre through which passes the pin that holds together all the components of the 
astrolabe. There is another smaller hole on the lower half of the meridian. When the 
plates are stacked together inside the recess, the short pin projecting from the lower half 
of the mater passes through this second hole in the plates and holds them firmly in 
position and prevents them from turning around the central pin. 

On both faces of all the six plates, altitude circles ( unnata-vrtta ) are drawn for 
each 3° and numbered from 3 to 90, but no azimuth lines ( digamsa-vrttas ) are drawn. 
In the lower half of the plate, there are lines for unequal hours ( visama-hora ), which are 
numbered from 1 to 12, starting at the western horizon and going up to the eastern 
horizon. Finally, in the space between the oblique horizon and the Tropic of Cancer are 
engraved four items of data regarding the projections drawn on this particular face, viz. 
the name of a town, its latitude ( akscih, qp) in degrees and minutes, the length of the 
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midday equinoctial shadow ( chdyd , tan qp), in angulas and vyahgulas, thrown by a 
gnomon of 12 angulas, and the length of the longest day at this latitude ( parama-dina ) 692 
in ghatTs and palas. m 

The relevant inscriptions are reproduced below. 

Table C001-2 Geographical Data engraved on the Plates 


la 

aksdh 

18 

vljapura 

chdyd 

3/45 

paramadinam 

32/52 

lb 

aksdh 

22/30 

ujjani 

chdyd 

4/9 

paramadinam 

33/34 

2a 

aksdh 

20/30 

bahrdnapura 

chdyd 

4/30 

paramadinam 

33/16 

2b 

aksdh 

23 

amadhvhda 

chdyd 

5/5 

paramadina 

33/38 

3a 

aksdh 

25/52 

kdsT 

chdyd 

5/45 

dinamhnam 

34/5 

3b 

aksdh 

27/40 

dlihkh 

chdyd 

6/20 

paramadina 

34/24 

4a 

aksdh 

25/56 

yodhapura 

chdyd 

5/51 

paramadinam 

34/8 

4b 

aksdh 

31/50 

lahora 

chdyd 

7/30 

paramadina 

35/20 

5a 

aksdh 

26/24 

a gar a 

chdyd 

6/ 

paramadinam 

34/12 

5b 

aksdh 

28/39 

ddlT 

chdyd 

6/23 

paramadinam 

34/34 

6a 

aksdh 

29/40 694 

mulatdna 

chdyd 

6/47 

paramadV 

34/44 

6b 

aksdh 

35/20 

kasmira 

chdyd 

8/6 

paramadi 

(not 

filled) 


This material is arranged and interpreted in the table below, where the localities 
are re-arranged according to increasing latitude. Interestingly these plates are locality- 


Turner 1985, p. 122, and following him, Christie’s 1988, pp. 98-99, mention erroneously that the 
plates carry the length of half the longest day, but it is actually the length of the full day. 

In fact Mahendra Suri recommends that these four items be engraved on the astrolabe plates; cf. 
Mahendra Suri 3. 8. 

It looks as if the latitude value of Multan was first engraved as 39/40 and then corrected to 29/40. 
The values given for the midday equinoctial shadow and the longest day match the latitude value 
of 29/40. 
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specific and not latitude-specific. The latitude values are reasonably close to modern 
values, except in the case of Dhaka. 



Figure C001.3 - Plate for Ahmedabad on latitude 23° (courtesy the owner) 
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Figure C001.4 - Plate for Delhi on latitude 28;39° (courtesy the owner) 


On all the six plates, the almucantar circles are drawn well. However, the 
calligraphy of the legends and numerals is not the same as that on the mater and is 
considerably inferior. The workmanship of these plates is also rather inferior to that of 
the mater. 


Table C001-3 Geographical Data arranged according to increasing Latitudes 



Place Name 

<P 

tan <p 

Longest 

day 

Modern 

Name 

la 

Bijapura 

18 

3;45 

32;52 

Bijapur 

2a 

Bahranapura 

20;30 

4;30 

33; 16 

Burhanpur 

lb 

Ujjani 

22;30 

4;09! 

33;34 

Ujjain 

2b 

Amadavada 

23 

5;05 

33;38 

Ahmedabad 
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Place Name 

<P 

tan cp 

Longest 

day 

Modern 

Name 

3a 

KasI 

25;52 

5;45 

34;05 

Varanasi 

4a 

Yodhapura 

25;56 

5;51 

34;08 

Jodhpur 

5a 

Agara 

26;24 

6;00 

34; 12 

Agra 

3b 

Dhaka 

27;40 

6;20 

34;24 

Dhaka 

5b 

Dilll 

28;39 

6;23 

34;34 

Delhi 

6b 

Mulatana 

29;40 

6;47 

34;44 

Multan 

4b 

Lahora 

31;50 

7;30 

35;20 

Lahore 

6b 

Kasmlra 

35;20 

8;06 

— 

Srinagar 


Back 

The rim of the entire surface is divided in 1 ° and 3° and numbered in 3s, separately 
for each quadrant from 3 to 90, starting from the east or west points and proceeding 
towards the south or west points (3—90; 90—3; 3—90; 90—3). The upper left quadrant 
contains a sexagesimal sine graph, with sixty horizontal parallel lines drawn at equal 
intervals. These are numbered serially, three at a time, on the right along the vertical 
radius, starting from the centre and proceeding upwards as 9, 12, 15, ... 54, 57, 60. An 
arc is drawn at 24° inside the quadrant to mark the obliquity of the ecliptic. The quadrant 
is divided by three radii into three sectors of 30° each. In these sectors are engraved the 
numbers 1 to 12 in the following manner. In the first row immediately next to the arc of 
the obliquity are the numerals 1, 2, 3, written in each sector. The tops of these numerals 
are towards the degree scale in the circular edge. In the next row are the numerals 6, 5, 
4 (as read from left to right). These are upside down (i.e., the tops are towards the 
centre). In the third row are 7, 8, 9 with orientation as in the first row. The fourth row 
has numbers 12, 11, 10, with orientation as in the second row. 

These numbers refer to the zodiac signs which are arranged here in three columns 
so that each column contains zodiac signs having the same right ascension, i.e., the same 
rising time at the equator. Thus the four numbers in the first column 1, 6, 7, 12 denote 
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respectively Aries, Virgo, Libra and Pisces which rise at the equator in 278 pcilas (= 
1 ;51,36 hours); the four numbers in the second column 2, 5, 8, 11 stand respectively for 
Taurus, Leo, Scorpio and Aquarius which rise in 299 palas (= 1;59,40 hours) and the 
four numbers in the third column denote respectively Gemini, Cancer, Sagittarius and 
Capricorn which rise in 323 palas (= 2;08,44 hours). 695 

The upper right quadrant contains lines for unequal hours, which are numbered 
from 1 to 12. This feature occurs also in the Sanskrit astrolabe of 1673 (CO 10). 

In the lower half are engraved shadow squares, on the left for a gnomon of 12 
digits, and on the right for a gnomon of 7 digits. The scales are numbered, but there are 
no labels. 

On the i nn er side of the mater, on the meridian line below the centre and somewhat 
close to the rim, is a pin affixed at right angles to the surface of the mater. This pin holds 
the latitude plates firmly in position and prevents them from rotating around the centre. 

In the upper half of the inner side is an inscription, mentioning the name of the 
patron who caused this astrolabe to be made and the date of manufacture. The inscription 
will be discussed below. 


695 


Cf. B024. 
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JL 



Figure C001.5 - Back of the astrolabe (courtesy the owner) 


Alidade 

The alidade, pivoted at the centre on the Back of the astrolabe is a straight metal 
bar without any counter change; it is 265 mm long and has pointed ends. A sighting tube 
is attached to it by means of two upright supports. The tube measures 290 mm and is 
slightly longer than the diameter of the astrolabe. 
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Figure COO 1.6 - Inscription on the mater (courtesy the owner) 


Inscription on the the Mater 

On the inner side of the mater is an inscription in six lines in elegant Devanagari 
letters of western Indian style, which reads as follows: 
snganddhipati[r] jayatu || 
svasti sri samvat 1663 varse sake 1528 prava 
rttamane maghavadi 1 pratipadatithau ravidine 
amadavadanagare mahasuratrana pdtasdha sn 
sallmasdharajye yamtrardja jo° camdiddsaim 
kardvyu \ purtra damodara pathandrtham || subham bhavatu || 

‘May the lord of ganas (= Ganesa) be victorious. May it be well. In Samvat 
1663, Saka 1528 current, on the first, i.e. pratipada tithi, of the Krsnapaksa 
(vadi) of Magha, on Sunday, at the city of Ahmedabad, during the reign of 
the Great Sultan, the Badshah, the illustrious Salim Shah (i.e., Mughal 
Emperor Jahangir), [this] astrolabe ( yantrardja, lit. king of instruments) was 
caused to be made ( kardvyu ) by the astrologer Candidasa for the sake of 
reading [by his] son Damodara. Let it be auspicious.’ 

The sentence begins in Sanskrit, but the ending camdiddsaim kardvyu (Sanskrit 
candidasena karitam ) is medieval Gujarati. The engraver spelt the name Damodara 
wrongly as Damodara. The name of his father who commissioned the astrolabe should 
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properly be Camdldasa, but Camdidasa is not incorrect either. He has the title jo°, which 
is an abbreviation of JosI, ‘astrologer’. 

The date given in the inscription translates to Sunday, 25 December 1605. Just two 
months previous to this date, i.e. on 24 October 1605 Salim Shah ascended the Mughal 
throne at Agra and assumed the name Nur al-Dln Jahangir. As the title is still new, he is 
still referred to here with the old name Salim Shah. There was some controversy about 
the authenticity of this inscription and the date. I have discussed this question elsewhere 
and showed that both are authentic. 696 

Provenance 

This astrolabe was said to be in the private collection of a certain Roberto Riva 
several years ago and to have been exhibited at the Museum of Natural History, 
Houston, Texas. 697 The Time Museum at Rockford, Illinois, acquired it soon afterwards, 
probably from Sotheby’s in 1976. An excellent catalogue of the astrolabes in this 
museum was prepared by Anthony Turner in 1985. In 1988, the Time Museum decided 
to part with this astrolabe and several other instruments. Christie’s held a special auction 
of these instruments on 14 April 1988 in London. In this auction, it was acquired by 
Saul Moskowitz, a dealer in scientific instruments of Marblehead, Massachusetts, USA. 
After his death, his collections were disposed of 698 and the present owner acquired the 
astrolabe in question. 
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C002® SANSKRIT ASTROLABE, NOT SIGNED 

1618, Gujarat 
Diameter 148.5 mm 

Pune, Raja Dinkar Kelkar Museum (# 106 PMC) 



Figure C002.1 - Sanskrit Astrolabe of 1618, Crown (photo by S. R. Sarma) 


The year of manufacture is engraved on the front side of the crown in three 
different eras and in two scripts: in Devanagari script samvata 1675 sake 1540, in 
Arabic/Persian script 1028. Samvat 1675 / Saka 1540 began on 26 March 1618, while 
AH 1028 began on 28 Dec 1617 and ended on 17 Dec 1618. Therefore, the astrolabe was 
manufactured sometime between 26 March and 17 Dec 1618. 

Components 

Only the mater (d. 148.5, h. 194, t. 10) and the rete (d. 123) for 15 stars of this 
astrolabe survive; the plates, alidade, pin and wedge are lost. Many parts are left 
incomplete on the back of the mater and on its inner side. 

Front 

The high and solid crown is nicely crafted with elegant profiles. There is a heavy 
shackle and ring. The limb is divided in 1 ° and in groups of 6°; the latter are numbered 
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serially from 1 to 60. At the north point there is a small peg in the rim to hold the plates 
in position. 

Rete 

The rete exhibits the characteristic ‘bird in the cage’ pattern. Here the star pointer 
for Abhijit (a Lyrae ) is shaped like the head of a bird, and the bird itself looks as if it is 
inside a cage formed by two creepers that rise from the ring at the centre, encircle the 
bird and then bend outwards to terminate in the star pointers for Sravana (a Aquilae) 
and Dhanuskoti (a Ophiuchi) respectively. This pattern occurs in several Indo-Persian 
and Sanskrit astrolabes. 699 The ecliptic circle is divided into 12 signs and labelled with 
the first syllables of the Sanskrit names of the zodiac signs. Each sign is further 
subdivided into groups of 6° and labelled. On the bevelled edge, each of these divisions 
is halved to produce divisions of 3° each. There is a handle on the lower segment of the 
equator circle close to the pointer for a Canis Minoris. There are 15 named star pointers, 
7 outside the ecliptic and 8 within. These are labelled with abbreviated names, 
sometimes with incorrect spellings. These are listed below according to increasing right 
ascensions. 


699 


For a discussion of this pattern, cf. Sarma 2011a, esp. pp. 107-110 and figure 8. 
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Figure C002.2 - Rete of the Astrolabe (photo by S. R. Sarma) 

Table C002-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Sa.pa 

Samudra-pciksT 

(3 Ceti 

2 

Masi 

Manusya-sTrsa 

(3 Persei 

3 

Rohi 

RohinT 

a Tauri 

4 

Alu 

A rd rd-1 ubdhaka 

a Canis Majoris 

5 

Luva 

Lubdhaka-bandhu 

a Canis Minoris 

6 

Maghd 


a Leonis 

7 

Pupha 

Purva-phdlgum 

5 Leonis 

8 

Uta 

Uttara-phalgum 

(3 Leonis 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

9 

Citrd 

Citrd 

a Virginis 

10 

Visdkhd-mdtr- 

mandala 


a Coronae Borealis 

11 

Dhanuko 

Dhanuskoti 

a Ophiuchi 

12 

AbhT 

Abhijit 

a Lyrae 

13 

Srava 

Sravana 

a Aquilae 

14 

Sato 700 

Kukkuta-puccha 

a Cygni 

15 

Pubha 

Purva - bhbid rapadb 

(3 Pegasi 


The rete was broken at three places (where the equator ring joins the ecliptic ring 
on the left and on the right, and where the Capricorn ring joins the east-west bar on the 
right). Small strips of metal were nailed at these places to join the broken areas. At the 
back of the rete, the lines of tropics and equator can be seen. Also on the front of the 
rete, construction lines can be seen on the ecliptic circle. 
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Wrongly labelled as sata[bhisa] X Aqr. The same wrong label occurs also in the astrolabes of 1638 
(C004) and of 1805 (C024). ' 
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Figure C002.3 - The Geographical Gazetteer (photo by S. R. Sarma) 


Geographical Ga ze tteer 

On the inner surface of the mater, an elaborate gazetteer had been planned. Six 
concentric circles are drawn, each of which is divided into 16 cells by radial lines. But 
only 34 cells, i.e. less than half, are filled with the names of localities and their latitudes. 
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The first two annuli contain 16 names each and the third just two. The names of the 
towns are not carefully engraved. Sometimes the names are abbreviated by dropping the 
last syllable. These are listed in the table below, starting from the top and proceeding 
clockwise. 


Table C002-2 Geographical Gazetteer 



Place name 

<P 

Modern Name 

1 

Lamka 

10 

Sri Lanka 

2 

Kati 

12 

Kanchi, Tamilnadu 

3 

Vidyanaga 

15 

Hampi Vijayanagara, Karnataka 

4 

Vijapura 

16 

Bijapur, Karnataka 

5 

Amadanaga 

19 

Ahmednagar, Maharashtra 

6 

Devagairi 

20 

Daulatabad, Maharashtra 

7 

Aserara 

32! 

Asirgarh, Madhya Pradesh 

8 

Makka 

21;40 

Mecca, Saudi Arabia 

9 

Elacapura 

21 

Elichpur, Maharashtra 

10 

Madava 

22 

Mandu, Madhya Pradesh 

11 

Junagadha 

22 

Junagadh, Gujarat 

12 

Amedava 

23 

Ahmedabad, Gujarat 

13 

UjayinI 

23 

Ujjain, Madhya Pradesh 

14 

Gharakara 

23 

? 

15 

Idara 

24 

Idar, Gujajarat 

16 

Siromja 

24 

Sironj, Madhya Pradesh 

17 

Gvalera 

25 

Gwalior, Madhya Pradesh 

18 

Ajamera 

26 

Ajmer, Rajasthan 

19 

Varanasi 

26;15 

Varanasi, Uttar Pradesh 

20 

Agara 

27 

Agra, Uttar Pradesh 
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Place name 


Modern Name 

21 

Gaya 

27 

Gaya, Bihar 

22 

Dilll 

29 

Delhi 

23 

Kuruksetra 

32 

Kurukshetra, Haryana 

24 

Lahora 

32 

Lahore, Pakistan 

25 

Nagarakota 

32 

Nagarkot = Kangra, Himachal 
Pradesh 

26 

Kedara 

33 

Kedarnath, Uttarakhand 

27 

Gandhara 

33 

Qandahar, Afghanistan 

28 

Vadarl 

34 

Badrinath, Uttarakhand ? 

29 

Vagadada 

34 

Baghdad, Iraq 

30 

Kasmlra 

35 

Srinagar, Jammu & Kashmir 

31 

Halaba 

35 

Aleppo, Syria 

32 

Kavlla 

36 

Kabul, Afghanistan 

33 

Samar akada 

40 

Samarqand, Uzbekistan 

34 

Tavaraja 

38;31 

Tabriz, Iran 


Back 

In the two upper quadrants, the rim carries two bands of degree scales as in the 
front. The inner band is neatly graduated in single degrees, while the outer scale is 
divided in groups of 6°, and labelled as 6—90, 90—6. Interestingly enough, Abjad 
numbers are added above 6, 12 and 30 on the left as well as on the right. 

The upper left quadrant contains the sine graph with 60 equi-distant horizontal 
parallels. An attempt was made to highlight each fifth line by making it deeper, but not 
consistently throughout. The upper right quadrant is blank. 

On the rim of the two lower quadrants, seven concentric semi circles are drawn, 
producing thereby six annular rings. In the outermost one, there is an unlabelled scale 
of cotangents. The rest are blank. 
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With in these semicircles are inscribed two shadow squares; on the left for a 
gnomon of 12 digits; on the right for a gnomon of seven digits. The cells are not 
numbered. The shadow tables are labelled only below. Below the left table is written 
clvd. chd. (for dvadasarigula-chaya, shadow of [the gnomon of] twelve digits) and below 
the right table sa. chd. (for sciptdhgula-chdyd, shadow of [the gnomon of] seven digits). 
The area inside the squares is engraved as a grid of 8 x 4 cells, but these are also left 
blank. 
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Figure C002.4 - Back of the astrolabe (photo by S. R. Sarma) 
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C003 SANSKRIT ASTROLABE [DESIGNED] BY CAKRAPAnE 01 

1625, Jodhpur, Rajasthan 
Diameter 110 mm 
Hastings-on-Hudson, NY, Tesseract 



Figure C003.1 - Mater of the astrolabe (courtesy Professor David Pingree) 
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Cf. Skinner 2002, no. 244, pp. 38-39. 
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According to the inscription, this astrolabe was made, or more probably designed, 
by Cakrapani, son of Visvanatha, in 1625 at Jodhpur during the reign of Gajasimha (r. 
1619-1638). Only the mater (d. 110) of this astrolabe survives. 

Front 

The crown is elegantly lobed with two decorative holes; there is a shackle with 
lance-head-shaped terminals and diamond cross-section; the ring is plain. The limb 
carries two degree scales, the inner one of 1 ° and the outer one divided into groups of 
6° and labelled separately for each quadrant from 6 to 90, starting from the east and 
west points and reaching up to the south and north points (6—90; 90—6; 6—90; 90— 
6). A small peg is added to the lower rim where the meridian crosses it, to hold the plates 
in position. Four concentric circles are drawn on the inner surface of the mater for 
engraving the geographical gazetteer, but this was not filled in. 
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Figure C003.2 - Back of the astrolabe (courtesy Professor David Pingree) 
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Back 

The upper rim carries the altitude scale, divided in 1° and 6° and numbered in 6s 
(6—90; 90—6). No attempt was made to divide the surface into four quadrants. Instead 
the entire upper half is filled untidily with a numerical table. Ten concentric semi-circles 
are drawn and these are divided unevenly into cells. The first, third, fifth, seventh and 
ninth semicircles carry the numbers from 1 to 73, obviously the degrees of solar altitude 
and the remaining semicircles contain values related to the solar altitude. It is difficult 
to decipher the badly engraved numbers. The remaining part of the table, from 74 to 90, 
is engraved in the lower half in 17 columns and three rows, as reproduced below. 
Probably what this table contains are the shadow lengths of a gnomon of 7 feet, 
corresponding to each degree of the solar altitude, valid for the latitude of 26°, roughly 
the latitude of Jodhpur. 702 

Table C003-1 Table of Shadow Lengths 


74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

3 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

51 

45 

33 

28 

22 

14 

7 

59 

51 

44 

36 

29 

23 

15 

8 

0 


In the lower half, just above this table, is a shadow square, on the left for a gnomon 
of 12 digits and on the right for a gnomon of 7. The cells are not numbered, nor are the 
scales labelled. It looks as if an attempt was made to rub off the shadow squares. 
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For a table of shadow lengths for a gnomon of 12 units, see the astrolabe of 1643 (C006). 
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Inscription 

The inscription engraved on the crown and continued on the edge for about three 
quarters reads: 

srlsam. 1682 varse margasira su 1 ravau maharajadhiraja-maharaja-srT- 
gajasimhajT-vijayarajye pokaram-jndtvya-pra. sn-visvandthdtmaja-sn- 
cakrapdnind krtam idam [sic! read krto ’yam] yantrarajah |.srt| 

‘In the glorious Samvat year 1682, on Sunday, the first day of the bright half 
of Margasira, in the victorious reign of Maharajadhiraja Maharaja 
Gajasimha-jl, this astrolabe was made by the glorious Cakrapani, son of the 
glorious Visvanatha of the Pokaranl-jnati.’ 

The date corresponds to 30 November 1625. 

David Pingree notes that ‘the signature indicates that the maker was a member of 
the Pokaranajnati, a social / tribal group of Brahmanas (Brahmins), one of whose 
occupations was astrology. Gajasimhaji was Raja of Mewar in Jodhpur from 1619- 
1638. ,703 

Provenance 

It came up for auction in 2002 at Skinner, Bolton, and is now with Tesseract. 
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Skinner 2002, p. 38. 
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C004® SANSKRIT ASTROLABE MADE BY THAKURA MURARAJi KUARAJl 
FOR JOSI HARANATHA 


1638, Varanasi 
Diameter 158 mm 


Pune, Bhandarkar Oriental Research Institute (# 1502 of 1887-91) 



Figure C004.1 - Front of the astrolabe (photo by Dr Devangana Desai) 




C004 - Sanskrit Astrolabe made by Thakura Muraraji Kuaraji for Josi Haranatha 


1787 


According to the inscription on the circular edge, this astrolabe was made by 
Thakura Muraraji Kuaraji Vaisnava on Friday, 3 December 1638 at Varanasi. Another 
inscription on the front of the crown declares that the astrolabe belongs to the astrologer 
Haranatha Vamchada of Burhanpur. It is indeed remarkable that an artisan by name 
Thakura Muraraji Kuaraji Vaisnava makes an astrolabe at Varanasi for an astrologer 
Haranatha Vamchada, who belongs to Burhanpur in Central India, and engraves on it 
two inscriptions regarding the owner and the maker, mainly in Sanskrit language, but 
mixed with Gujarati! There are also other Gujarati influences. The suffix -jl in the 
maker’s name is characteristic of Gujarat. The letters ja and la have greater affinity to 
the Gujarati script. Many place names are from Gujarat. Remarkable also is the fact that 
this astrolabe contains as many as 10 plates, the largest number known so far. The plates 
are of copper, the rest is made of brass. 

Components 

Mater (d. 158, h. 188, t. 14) with the crown, shackle and ring, rete (d. 134) for 16 
stars, 10 plates (d. 134), alidade; original pin and wedge are missing. 

Front 

The astrolabe has a solid and well-crafted body. There is an intricately lobed 
crown with circular indents at the top. The shackle has ornate terminals. The ring is 
small. There is a degree scale on the limb, with single degrees marked in the inner band 
and groups of 6° numbered clockwise from 6 to 360 in the outer band. 
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Figure C004.2 - Rete, the lower half (photo by S. R. Sarma) 


Rete 

The rings of Capricorn and equator are joined by the equinoctial bar without 
counter change. The equator is represented by a small segment of arc in the lower half. 
There is an ornate turning knob on the equatorial ring at the left end. The small ring 
around the central hole is joined to the ecliptic ring below with an elegant trifoliate 
piece. A similar piece joins the equatorial circle to that of Capricorn on the left. The 
symmetry is disturbed on the right by a piece of a different shape which contains the 
pointer for Sirius. The star pointers are of diverse shapes. An elegant bird shape soars 
down towards the centre from the upper part of the ecliptic; its beak is the pointer for a 
Ophiuchi, while its wing is the pointer for a Aquilae. There must have been a matching 
form of a bird soaring up from the central ring, containing the pointer for a Lyrae but 
that is broken. At the tip of each star pointer, there is a dot to mark the exact position of 
the star. 

The ecliptic is divided into the 12 signs and labelled with the initial syllables (in 
three cases with 2 initial syllables) of the names of the signs, followed by the serial 
number. Each sign is further subdivided into 5 parts and labelled as 1, 2, 3, 4, 5 (and not 
as 6, 12, 18, 24, 30 as is the general practice). The letters, numerals and the division 
marks on the rete are rather untidy. 

There are 16 named star pointers, 9 outside the ecliptic and 7 inside. Some pointers 
are wrongly placed (shown with * in the list below). 
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Table C004-1 Stars on the Rete 



Star Name 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 


(3 Ceti 

2 

ManusasT 

Manusyaslrsa 

(3 Persei 

3* 

Kratita 

Kartita-kara 

(3 Cassiopieae 

4 

Rohani 

Rohini 

y Tauri 

5 

Mithunapdda 

Mithunapada- 

daksina 

k Orionis 

6* 

Sadasra 

Sadasra 

a Aurigae 

7 

Lubdhaka 


a Canis Majoris 

8 

Punava 

Punarvasu 

(3 Geminorum 

9 

Maghd 


a Leonis 

10 

Hasta 


6 Corvi 

11 

Citrd 


a Virginis 

12 

Svdti 


a Bootis 

13 

Visdkhd 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

14 

Dhanakoti 

Dhanuskoti 

a Ophiuchi 

15 

Sr civ ana 


a Aquilae 

16 

Satatara 104 

[Kukkutapuccha ] 

a Cygni 


Plates 

There are ten plates to serve every degree of latitude from 18 ° to 36 °, besides 11°. 
Instead of separate projections for 28° and 29°, there is one for 28;39°, which is the 
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Wrongly labelled as Satatara X Aqr; it is Kukkuta-puccha a Cyg. 
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latitude of Delhi. All the plates have a small tooth at the top which fits into the slot in 
the limb just below the south point. Altitude circles are drawn for each 6° and labelled 
as 6, 12, 18 on both sides of the meridian, but there are no azimuth lines. In the lower 
half there are lines for unequal hours which are numbered from 1 to 12 starting at the 
western horizon. The two ends of the horizon are marked as pu[rvci] (east) and 
pa[scima] (west) respectively on the left and right. On the plates, the latitude is 
mentioned with the label aksdmsd, but not the duration of the longest day. In the plate 
for multiple horizons, the horizons for all latitudes from 18° to 48° are arranged in the 
four quadrants. 



Figure C004.3 - Geographical Gazetteer (photo by S. R. Sarma) 






C004 - Sanskrit Astrolabe made by Thakura Muraraji Kuaraji for Josi Haranatha 


1791 


Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in four circles, 
containing names and latitudes of 50 localities. These are read from the top, proceeding 
clockwise. 

Table C004-2 Geographical Gazetteer 



Place name 


Modern name 


First Circle 



1 

Lamka 

0 

Equator 

2 

Adana 

11 

Aden 

3 

Katl 

12 

Kanchi 

4 

Bljanagara 

15 

Hampi, 

Vijayanagar 

5 

Habasa 

16 

? 

6 

Vljapura 

18 

Bijapur 

7 

Mahora 

19 

? 

8 

Amadanagara 

20 

Ahmednagar 

9 

Camvala 

20 

(Chambal??) 

10 

Maka 

21 

Mecca 

11 

Damana 

21 

Daman 

12 

Asajapura 

21 

? 

13 

Mohosera 

21 

? 

14 

Madapacala 

22 

Mandu 

15 

Jlnaduraga 

22 

Junagadh 

16 

Capane[ra] 

22 

Champner 

17 

Diva 

22 

Diu 

18 

Bamgala 

22 

Dhaka?? 

19 

Avamtl 

22;30 

Ujjain 
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Place name 


Modern name 

20 

Dvaraka 

23 

Dwaraka 

21 

Asapalll 

23 

Ahmedabad 

22 

Vagada 

23 

Region in Southern 
Rajasthan, also in 
Kutch, Gujarat 

23 

Patana 

24 

Patan 

24 

Rayas ana 

24 

Raisen, Madhya 
Pradesh? 


Second Circle 



25 

Lahora 

32 

Lahore 

26 

Idara 

24 

Idar 

27 

Slrohl 

25 

Sirohi 

28 

Gvalera 

25 

Gwalior 

29 

Ajamara 

26 

Ajmer 

30 

Phakara 

26 

Pushkar 

31 

Agara 

27 

Agra 

32 

Gaya 

27 

Gaya 

33 

Dilll 

28;39 

Delhi 

34 

Tirahita 

39 ! 

Tirhut = 

Muzaffarpur 

35 

Dhaka 

23 

Dhaka 

35 

Kuruksetra 

30 

Kurukshetra 

37 

Slroja 

30 

Sironj? 

38 

Kirayana 

30 

? 

39 

Jalamdhara 

31 

Jalandhar 

40 

Nagarakata 

32 

Nagarkot ? 
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Place name 

<P 

Modern name 


Third Circle 



41 

Misra 

32 

Cairo 

42 

Kamdhara 

33 

Qandahar 

43 

Kedara 

34 

Kedarnath? 

44 

Kasmlra 

35 

Srinagar 

45 

Tavaraja 

38 

Tabriz 

46 

Samar akada 

40 

Samarqand 

47 

Kurugana 

42 

Khurasan?? 

48 

Bulagara 

49 

Bulghars 


Fourth Circle 



49 

Varanasi 

25 3 /4 

Varanasi 

50 

Praga 

26 

Prayaga 


There are many common features in this gazetteer and in that engraved on the 
astrolabe of 1638 (C002); especially significant are common errors like, e.g. Gaya 27. 
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Figure C004.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the upper half carries the altitude scale divided in 1° and 6° and is 
numbered in 6s separately for each quadrant (6—90; 90—6). The upper left quadrant is 
filled by 30 equidistant horizontal lines. The other three quadrants are nearly blank. 

The rim of the lower right quadrant is filled with a table. A label below informs 
that it is a table of declinations ( kramti ). The rim on the lower right is filled with a table 
of sines and the label below reads jyci (sine). 
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Table C004-3 Table of Declinations 


6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90 

2%. 

5 

7 

9 

11 % 

13A 

15% 

17% 

19 

2014 

21% 

22% 

23 

2314 

23 A 


Table C004-4 Table of Sines 


6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90 

12% 

25 

37 

49 

60 

70 

80 

90 

97 

104 

110 

114 

118 

119 

120 


Alidade 

The alidade is a straight bar without any counter change and without any 
graduations. It has a very ornate centre piece and pointed terminals. But it is rather short 
with a length of 133 (width 16.5, thickness 3.5); it does not quite reach up the degree 
scale on the rim. The original pin and wedge are lost. The alidade, mater, plates and the 
rete are held together by means of a bolt and nut. 

Inscriptions 

An inscription engraved on the edge of the astrolabe reads as follows: 

srisamvat 1695 varse margasiravadi 13 sukre vdrdnasTmdm thakura 
muraraji 

kuaraji vaisanau kidho jamtrardja pdtasdha srisdhajdhd vijayardjye sanah 
\\ll\\sn\\ 

‘In the glorious Samvat year 1695, on Friday, the thirteenth day of the dark 
half of Margasira, in the [regnal] year (sanah) 11 in the victorious kingdom 
of the emperor (patasaha), the glorius Shah Jahan, Thakura Muraraji Kuaraji 
Vaisnava made (kidho) this astrolabe (jamtrardja) at Varanasi.’ 

The date translates to Friday, 3 December 1638. 
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Figure C004.5 - Inscription on the front of the crown (photo by S. R. Sarma) 


An inscription on the front side of the crown proclaims the ownership thus: 
josT harcinatha vamchada buhuranapunno yamtrardja. 

‘The astrolabe (; yamtrardja ) is of (belongs to) JosT Haranatha Vamchada of 
Burhanpur.’ 
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C005 SANSKRIT ASTROLABE MADE BY KALYANA FOR PURUSOTTAMA 

1642, Gujarat 
Diameter ? 

PLU 


In the archives of the Museum of the History of Science, Oxford, there is a sheet 
of paper with an outline diagram of a Sanskrit astrolabe which appears to have been 
drawn by the late Alain Brieux during his visit to Jaipur. The astrolabe has a remarkable 
throne flanked by two parrots. On this sheet there is much writing in French in a very 
small script which is difficult to decipher. 


\ ] ‘ 1, j \AA O w '-‘‘V k £\ 

a.A-i/i. - ^ , | r vt*»l -V. JU l ^T, 


it.' \'fvvul LuyMiwli J'-tA ") 


if? 

^VW 5 * 


Clx4tjL ^4^ ICjJmLz 

s[ O uJ^AeT 

_ „ ’'V r l ■'TT'lr /^2^. 







Figure C005.1 - sketch of an astrolabe drawn by Alain Brieux 
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The English text in larger letters is apparently the translation of the inscription on 
the astrolabe: ‘Samvat (1699 in Devanagari numerals) 1699 year July (1642 AD) 
Sunday 8 th , caste Girnar 705 Kalyan s/o Jagtar Singh made this instrument (yantra) for the 
learning of Mr Purshottam.’ 

8 July 1642 is not a Sunday, but Tuesday. Therefore, ‘8’ in the translation is not 
the date in July but the number of the lunar day in the Sanskrit month which corresponds 
to July, viz. Asadha. The eighth day in the bright half of the month of Asadha in the 
Samvat year 1699 translates to 5 July 1642, but it is a Saturday. Therefore, we consider 
the 8th lunar day in the dark half; it is Sunday, 20 July 1642, on which the astrolabe 
must have been completed. 
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‘Caste Girnar' does not make sense; probably the Sanskrit has girinarayana-jnati, referring to a 
particular clan of Brahmins. 
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C006® SANSKRIT ASTROLABE MADE FOR MANIRAMA 706 

1644, Gujarat 
Diameter 128 mm 

Edinburgh, National Museums of Scotland (# 1986.20) 



Figure C006.1 - Astrolabe made for Manirama (photo by S. R. Sarma) 
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For a detailed study, see Sarma 2011b. 
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On the front side of the suspension bracket, there are two inscriptions engraved 
one below the other. The first inscription in three lines reads: Samvat 1700 caitra 
krsnaikadasyam maniramena kdritam, ‘caused to be made by Manirama on the 11th day 
of the dark half of [the month] Caitra in Samvat [year] 1700.’ This implies that an 
astronomer named Manirama prepared the technical design and got it made for his own 
use by an unnamed metal worker. The date translates to 2 April 1644. 

Below this inscription, there is a second one, in a different hand and cut more 
deeply into the metal: srilTlanathcijyotinndo ’yam, ‘this [instrument is the property] of 
the illustrious astrologer {jyotirvid ) 707 Lllanatha.’ He must be a subsequent owner, but 
we do not know when he lived. On the plate calibrated for the latitude of Jodhpur, there 
is an addition, which resembles the calligraphy of this line and is cut likewise more 
deeply than the rest. This too must have been an addition caused to be engraved by 
Lllanatha. The addition reads nepdle ’pi ‘also in Nepal,’ that is to say, the plate could be 
used also in Nepal, or more precisely in the capital city Kathmandu. The modern values 
of the latitudes of Jodhpur and Kathmandu are 26;18° N and 27;42° N respectively. 
Therefore, it was a reasonable approximation to say that these two cities lie on the same 
latitude. Lllanatha’s addition on this plate suggests that he may have been from 
Kathmandu and may have used the plate there. If this hunch is correct, then this would 
be the only known astrolabe that was ever used in Nepal. About Manirama, the original 
owner of the astrolabe, we have no other information. But it is quite certain that the 
astrolabe, like many other early Sanskrit astrolabes, was produced in Gujarat. 

It is a neatly crafted piece, but there are some lacunae in execution. For some 
unknown reason, the astrolabe was left unfinished in three places: on the inner side of 
the mater the astrolabe maker drew a grid but did not fill it in with the geographical 
gazetteer; on the back, a grid was drawn likewise on the upper right quadrant, but was 
not filled in; the upper left quadrant was left completely blank, where a sine-cosine 
graph is generally engraved. 
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Jyotirvid, ‘knower of the celestial luminaries,’ is a common title of astrologers. 
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Components 

Mater with crown (d. 128), rete (d. 108) for 12 stars, 6 plates (d. 108), alidade 
(length 110.5), pin and wedge. 

Front 

The ring and the shackle of this astrolabe are missing; otherwise it is in a good 
state of preservation. The crown is high and solid; its left and right profiles are 
artistically contoured with a succession of lobes. A decorative hole is bored in each of 
the two top lobes. There is another hole at the very top of the crown. Into this was 
inserted the shackle, which is now missing. The meridian line drawn on the body is 
extended on to the crown on both the sides. Otherwise the back of the crown is blank. 
The front of the crown bears the two inscriptions mentioned above. 

The limb is divided in 1 ° and 6° and numbered in 6s separately for each quadrant 
from 6 to 90, starting from the east and west points and reaching up to the south and 
north points (6—90; 90—6; 6—90; 90—6). 
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Figure C006.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


Rete 

In the rete, the equatorial ring is not completely shown; only a small segment is 
shown in the lower half, but there it is bent in the middle, for decorative reasons, to meet 
an upturned tulip flower. The rings of Capricorn and the ecliptic are held together by 
the equinoctial bar without any counter changes. The ecliptic circle is divided into 12 
unequal divisions to represent the signs of the zodiac, which are named, but not always 
correctly inscribed. Each sign is further subdivided into 6° and numbered. On the 
bevelled edge of the ecliptic ring, these are further halved to form divisions of 3° each. 
The divisions are not always uniform. 
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There are 12 named star pointers, joined by a tracery which produces a 
characteristic ‘bird in the cage’ pattern. 708 The star names are abbreviated and, 
interestingly enough, these are followed by the serial numbers assigned to these stars by 
Mahendra Suri in his Yantrardja. 109 In the ecliptic circle, at the first point of Capricorn, 
there is a small triangular denticle of Capricorn. On the north point of the rete at the 
intersection of the meridian is a turning knob. The named stars are listed below in the 
order of increasing right ascension. 


Table C006-1 Stars on the Rete 



Star name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Krtti 5 

[Samuel ra -paksl ] 

(3 Ceti 

2 

Mann 7 

Manusyapdrsva 

a Persei 

3 

Ro 8 

Rohinl 

a Tauri 

4 

A 14 

Ardra-lubdhaka 

a Canis Majoris 

5 

Lu 16 

Lubdhaka-bandliu 

a Canis Minoris 

6 

Ma 17 

Maghd 

a Leonis 

7 

Kdka 19 

Kdka-skandha- 

paksa 

y Corvi 

8 

Ci 20 

Citrd 

a Virginis 

9 

Svd 21 

Svdti 

a Bootis 

10 

Dhanu 26 

Dhanuh-sardgra 

p 12 Sagittarii 

11 

Srava 28 

Sravana 

a Aquilae 

12 

Samu 32 

[Kartitakara ] 

(3 Casseopieae 


708 Cf. Sarma 2011a, pp. 108-110, figure 8. 

709 Mahendra Suri, 1.22-39, pp. 25-28; see Pingree 1978b, 628, Table XI.3. 
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The engraver, by mistake, interchanged the names of two stars. What is labelled 
as krtti 5 (= kartitakara, (3 Cassiopieae) does in fact point to the star samudra-paksT (|3 
Ceti), and that which is inscribed as samu 32 pertains to kartitakara , |3 Casssiopieae. 
Otherwise, the star pointers are correctly positioned for the time when the astrolabe was 
made. 

There are 8 more pointers which are not named. These are a Leonis, |3 
Geminorum, a Coronae Borealis, a Librae, a Lyrae, 'C Cygni, 5 Capillae, 5 Aquarii. 
Notable among these is Abhijit (a Lyrae, Vega). In the Islamic tradition this star is 
named al-nasr al-waqi c (falling eagle), for it is seen as a falling eagle. Therefore, the 
star pointer is occasionally shaped like a bird as in the present astrolabe. With Abhijit in 
the shape of a bird, the rete displays a distinct pattern which we call ‘bird in the cage 
pattern’. 710 

Plates 

Below the rete are stacked six plates. These are endowed with a tooth at the 
southern point which fits into a slot cut into the side of the rim. Altitude circles are 
drawn for each 6° and labelled along the periphery on the left hand side as well as on 
the right. In the lower half are drawn the unequal hour lines which are numbered from 
the western horizon. Azimuth lines are not drawn on the plates. 

In the space between the horizon and the tropic of Cancer are engraved three items 
of data: the locality for which this face of the plate is calibrated, its latitude and the 
duration of the longest day at this latitude ( paramadina ) in ghatTs and palas. The plates 
are locality-specific rather than latitude- or climate-specific. They are calibrated for 12 
different localities, ranging from Devagiri in the south (lat. 20;34° N) to Kasmlra in the 
north (lat. 35° N). The geographical data given on the 12 sides of the 6 plates is tabulated 
below. 


710 


On this, see Sarma 2011a. 
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Figure C006.3 - Plate for Kast on Latitude 24;36° (photo by S. R. Sarma) 

Table C006-2 Geographical Data on the Plates 



Place Name 

<P 

Longest 

Day 

Modern Name 

la 

Devagiri 

20;34 

33;4 

Daulatabad 

lb 

Dhaka 

23 

33;41 

Dhaka 

2a 

Vudhanapura 

21 

33;21 

Burhanpur 

2b 

Khambhaici 

22 

33;30 

Cambay 

3a 

Yodhapura 

26;51 

34; 16 

Jodhpur 


Nepala 

26;51 

34; 16 

Kathmandu, 

Nepal 
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Place Name 

<P 

Longest 

Day 

Modern Name 

3b 

Ajamera 

26;34 

34;9 

Ajmer 

4a 

Kuruksetra 

30 

34;48 

Kurukshetra 

4b 

Dhilll 

28;39 

34;35 

Delhi 

5a 

Agara 

26; 27 

34;14 

Agra 

5b 

KasI 

25;36 

34;5 

Varanasi 

6a 

Kasmlra 

35 

35;34 

Srinagar 

6b 

Lahora 

32 

35;6 

Lahore 


On the inner side of the mater, ten concentric circles were drawn to accommodate 
a geographical gazetteer, but the blank spaces have not been filled in. 
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Figure C006.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the upper half carries two altitude scales divided in 1° and 6° and 
numbered in 6s separately for each quadrant (6—90;90—6). The upper left quadrant is 
blank. In the upper right quadrant, there are concentric arcs, creating eight bands 
alternately broad and narrow. Each pair appears to form a particular scale. The upper 
two are divided into 15 cells each; the next two into 13 cells each, the next two into 10 
cells each; and the last two into 6 cells each. But these cells are not filled. Probably this 
grid was meant for a table as in the two quadrants below, but it was left empty. 
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The lower left quadrant contains a table of shadow lengths for a gnomon of 12 
digits ( angulas ). This was engraved in four rows, starting from the outer periphery and 
reaching up to the centre. Around the hole at the centre is the label: 
dvddasamgulasamko[s] chd[ydh ], ‘shadows of the gnomon of 12 angulas .’ The first 
row shows the degrees of solar altitude of every 2° from 1° to 89°; the second and third 
rows the corresponding lengths of the gnomon shadow in angulas and their sexagesimal 
submultiples. The table is reproduced below. 


Table C006-3 Table of Gnomon Shadows 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

687 

228 

137 

97 

75 

61 

51 

44 

39 

34 

31 

28 

25 

23 

21 

38 

57 

9 

44 

46 

44 


46 

15 

55 

16 

16 

43 

41 

40 


31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 

59 

19 

18 

17 

15 

14 

13 

12 

12 

11 

10 

9 

9 

8 

7 

7 

58 

28 

8 

59 

48 

48 

52 

0 

11 

26 

43 

3 

24 

46 

13 


61 

63 

65 

67 

69 

71 

73 

75 

77 

79 

81 

83 

85 

87 

89 

6 

6 

5 

5 

4 

4 

3 

3 

2 

2 

1 

1 

1 

0 

0 

38 

6 

36 

7 

34 

8 

48 

12 

46 

20 

54 

38 

7 

36 

12 


The lower right quadrant has inscribed on it a table of declinations for each 2° 
from 1° to 89°. The table is inscribed upside down, i.e. starting from the circumference 
and going down up to the centre, in four concentric rows. Around the hole near the 
centre is the label krant ay ah , ‘declinations’. 

This table of declinations is derived from Malayendu’s commentary on Mahendra 
Suri’s Yantrardja, where the declinations are given for each degree from 1° to 90°; the 
maximum obliquity being 23;35°. The declinations are in minutes and seconds; these 
are followed by the differences ( antara ) between each two successive values of 
declinations. On the astrolabe, this table is abridged. The values are given for each 2 
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degrees and the differences are omitted. While Malayendu gives the declinations in 
minutes and seconds of arc, the astrolabe has them in degrees, minutes and seconds. 

The table is carefully engraved on the very small area of the astrolabe, but there 
are some errors. These are indicated at the appropriate places in the footnotes. The table 
format is reproduced below. The first row shows the degrees of solar longitude, and the 
next three rows display respectively the degrees, minutes and seconds of the sun’s 
declination. 


Table C006-4 Table of Declinations 


1 

3 

5 

7 

9 711 

11 

13 

15 

17 

19 

21 

23 

25 712 

27 

29 

0 

1 

1 

2 

3 

4 

5 

5 

6 

7 

8 

8 

9 

10 

11 

24 

11 

59 

47 

11 

22 

9 

56 

43 

29 

14 

59 

44 

27 

11 

0 

59 

54 

40 

30 

42 

48 

37 

2 

2 

36 

36 

5 

54 

3 


31 33 

35 713 

37 

39 

41 

43 

45 

47 

49 714 

51 

53 

55 

57 59 

11 12 

12 

13 

14 

15 

15 

16 

17 

17 

18 

18 

19 

19 20 

43 35 

15 

55 

34 

13 

50 

26 

0 

34 

6 

38 

7 

36 3 

28 9 

59 

55 

59 

1 

2 

1 

48 

49 

53 

2 

50 

19 20 


61 63 715 

65 

67 

69 

71 

73 

75 

77 

79 

81 

83 

85 

87 89 

20 20 

21 

21 

21 

22 

22 

22 

22 

23 

23 

23 

23 

23 23 

28 52 

15 

36 

55 

13 

29 

44 

56 

7 

16 

23 

29 

32 34 

57 1 

35 

34 

54 

37 

42 

1 

35 

27 

32 

50 

18 

58 47 


711 This is actually the value for 8°; the correct value for 9° is 3;35,18. 

712 Malayendu Suri, 9;44,4. 

713 Malayendu Suri, 12;55,59. 

714 Malayendu Suri, 17;34,29. 

Malayendu Suri, 20;53,1 


715 
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C007® SANSKRIT ASTROLABE OF JIVATAPA, SON OF JAN! HARAJl 


1651, Gujarat 
Diameter 135 mm 


Vadodara, M. S. University of Baroda, Oriental Institute (# 20735) 



Figure C007.1 - Front of the astrolabe (photo by S. R. Sarma) 
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An inscription engraved on the circular edge mentions the date of manufacture as 
Tuesday, 4 April 1651, and the owner as Jlvatapa, son of Jam HarajL The engraved 
lines, legends and numerals in this astrolabe are filled with a white substance so that 
these stand out clearly. 

Components 

Mater (d. 135, h. 168, t. 8) with crown, shackle and ring; rete (d. 109) for 20 stars, 
3 plates (d. 109), alidade, pin and wedge. A modern aluminium chain is attached to the 
top ring. 

Front 

The crown is solid and high. The left and right profiles of the crown are contoured 
with a succession of lobes and two decorative holes. The meridian line, drawn on the 
body, is extended on to the crown on both the sides. Otherwise the front and the back of 
the crown are blank. The ring and the shackle are neatly crafted with diamond-shaped 
cross-sections. 

The limb is divided in 1 ° and 5° and numbered in 5s from 5 to 360. The inner side 
of the mater is completely blank. A pin at about 113° holds the plates firmly in position, 
when the holes in the plates slide over the pin. The pin ought to have been located on 
the meridian, as is done on the astrolabes of 1605 (C001). Then, when the plate is 
reversed, the same hole slides over the pin. But in this astrolabe the pin is placed away 
from the meridian on the right. When the reverse side of a plate has to be used, the hole 
will be on its left side and the pin will not fit into it. Therefore a second hole had to be 
drilled into each plate, so that the plate could be turned around whenever it is necessary. 

Rete 

The celestial equator is shown partially by a small arc in the lower half. The Tropic 
of Capricorn, the ecliptic ring and a circular ring at the middle of the plate are held 
together by the equinoctial bar without any counter change. The short segment of the 
equatorial ring is held in position by struts at its two ends and in the middle, which join 
the arc to the ecliptic on one side and to the Tropic of Capricorn on the other side. 

The ecliptic is divided into the 12 signs of the zodiac. The signs are not marked by 
their names but only by their serial numbers from 1 to 12. Each sign is divided into 5 
divisions, the markings of division running down the sloping edge. There are 20 flame- 
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shaped star pointers, 9 outside the ecliptic and 11 inside. The star names are engraved 
on these pointers, often in an abbreviated form. There is a short turning knob on the left 
of the horizontal bar, between the Tropic of Capricorn and the ecliptic. The marks of 
division on the ecliptic band and the star names are engraved rather crudely. The stars 
inscribed on these pointers are listed below in the order of increasing right ascension, 
starting from the vernal equinox and proceeding clockwise. 



Figure C007.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


Table C007-1 Stars on the Rete 


Star Name as 
engraved 


1 

2 


Sa.pa. 
not named 


Full/Correct Identification 

Form 

Samudra-paksT (3 Ceti 

[ Ranjita-kara] (3 Cassiopieae 

(3 Persei 


3 


Pre 


Pretasiras 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

4 

Bra.hr. 

Brahma-hrdaya 

a Aurigae 

5 

Rohi 

RohinT 

a Tauri 

6 

Mi.vd. 

Mithuna-vdma- 

skandha 

Y Orionis 

7 

Mi.ha. 

Mithuna-hasta 

a Orionis 

8 

Mi. pa. da 

Mithuna-pada- 

daksina 

k Orionis 

9 

Lubdhaka 


a Canis Majoris 

10 

Lubdhakava 

Lubdhaka-bandhu 

a Canis Minoris 

11 

not named 

[Purva-phalgum] 

5 Leonis 

12 

Ka 

Kaka-skandha 

y Corvi 

13 

Citrd 


a Virginis 

14 

Svdti 


a Bootis 

15 

Mdtr 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

16 

illegible 

[Sarpa-dhdrl-sira] 

a Ophiuchi 

17 

A 

Abhijit 

a Lyrae 

18 

Sravana 


a Aquilae 

19 

Ku 

Kukkuta-puccha 

a Cygni 

20 

A 

Asva-mukha 

8 Pegasi 


Plates 

The three plates contain projections for six cities located between latitudes 21° 
and 29°, viz. Burhanpur, Ahmedabad, Patan, Sirohi, Agra and Delhi. On these plates, 
altitude circles are drawn for each 6° and numbered on the left as well as on the right. 
Azimuth arcs are drawn for each 9° on the plate face calibrated for Burhanpur, but not 
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numbered. On the remaining five faces, there are no azimuths. Lines for unequal hours 
are drawn on all plates and numbered from the western horizon from 1 to 12. On the 
faces relating to Burhanpur and Ahmedabad, these are drawn as straight lines; on other 
faces these are correctly drawn as arcs of the circle. 



Figure C007.3 - Plate for Yogintpura, i.e., Delhi (photo by S. R. Sarma) 


The data engraved below the central hole on each face of the plates contains the 
following information: the name of the city, its latitude in degrees, the length of the noon 
equinoctial shadow in angulas, the duration of the longest day in ghcitis and palas, and 
also in hours and minutes. Here the noon equinoctial shadow is designated as bhd (short 
for aksablid or pcilcibha ) and the longest day is indicated as parama-dina or by its 
abbreviation pa.di. The latitude and the longest day in hours are indicated by a symbol 
that resembles the symbol for the avagraha which is used to indicate the elision of the 
initial vowel a in the Devanagari alphabet. (We shall represent it here with the italicized 
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S ). This is for the first time that the longest day is given both in ghatis and hours. The 
inscriptions are reproduced below. 

la. Burhanpur 

The inscription engraved below the central hole reads as follows: 
bhd 4\38 pa. buhurdndpure 

di. 33\14 S21\6 

S12\5 

‘At Burhanpur, [the latitude is] 21;6°; noon equinoctial shadow (bhd) 4;38 
[angulas ]; the longest day ( pa.di .) 33 [ghatTs] and 14 [palas]; [or] 12 [hours] 
and 6 [minutes].” 

lb. Ahmedabad 

After engraving the projections on face a, the astrolabe maker reversed the plate 
and, by mistake, also turned the plate upside down by 180° and engraved the 
almucantars and hour lines. Later, realizing the mistake, he once again turned the plate 
by 180° and engraved once again the almucantars and hour lines, and then engraved the 
numbers and the inscription. Technically then this plate can be used in both directions. 
Therefore, two holes had to be bored in the upper and lower halves to fit into the pin. 
The inscription below the central hole reads thus: 
bhd 5\6 parama amadavada 716 
dina 33\36 Shorn (?) 

S13\4 S23\l 

‘Ahmedabad, [latitude] 23; 1°, noon equinoctial shadow 5;6 [ahgulas\, 
longest day ( parama-dina ) 33 [ghatTs] and 36 [palas\; [or in] hours ( horn ) 
13 [hours] and 4 [minutes].’ 


2a Patan 

Here the equator and some almucantars were drawn carelessly first and had to be 
redrawn a second time. The inscription below the central hole: 


716 


It is customary in this context to mention the name of the city in the locative case, but this was not 
done for Ahmedabad. 
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bhci 5\20 pattane 

pa.di. 33\48 S 23\43 

S13\8 

‘AtPatan, [latitude] 23;43°, noon equinoctial shadow 5;20 [angulas], longest 
day 33 [ghatTs] and 48 [palas\; [or] 13 [hours] and 8 [minutes].’ 

2b Slrohl-nagara 

Here several circles were redrawn a second time because the first attempt was 
faulty. The inscription: 

bhd 5\29 pa. sTrohinagare 
di. 33\ 54 S 24\30 
S13\13 

‘At the city of Sirohi, [latitude] 24;30°; noon equinoctial shadow 5;29 
[angulas]', longest day 33 [ghatTs] and 54 [palas\; [or] 13 [hours] and 13 
[minutes].’ 

3a. Agra 

The inscription: 

bhd 6 0pa.di. dgard na[gare] 

34\16 S 13 a 26\32 

125 

‘At the city of Agra, [latitude] (a = aksdmsa) 26;32°; noon equinoctial 
shadow 6;0 [ahgulas \; longest day 34 [gliaIts\ and 16 [palas]; [or] 13 [hours] 
and 25 [minutes].’ 


3b. Delhi 

As in plate no. 1, here also after engraving the projections on face a, the astrolabe 
maker turned the plate around and, by mistake, turned the plate upside down by 180° 
and engraved the almucantars and hour lines. Unlike in plate 1, here he kept the wrong 
orientation and made one more hole in the upper half. The inscription: 
bhd. 6\33 parama yogimpure 

di. 34\35 S 28\34 

S 13\41 
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“At Yoginlpura (i.e. Delhi), [latitude] 28;34°; noon equinoctial shadow 6;33 
[ahgulas]; longest day 34 [ghatTs] and 35 [palas\; [or] 13 [hours] and 41 
[minutes].” 

Here the numerals are not uniform and follow different styles: 4 is engraved in 
two distinctly different ways, 6 in several slightly different ways, 8 in two distinct styles, 
9 in two distinct methods but in several slightly different styles. Also while numbering 
the hour lines, on some plates the numbers are oriented towards the centre (lb, 2b, 3a, 
3b) and on some others towards the rim (la, 2b). The geographical data on the plates is 
tabulated in Table 3 below. 

Table C007-2 Geographical Data on the Plates 



Place Name 
as engraved 

Modern 

Name 

<P 

Equi¬ 

noctial 

Shadow 

Longest day 
in ghatTs 

Longest day 
in hours 

la 

Buhurana-pura 

Burhanpur, 

Madhya 

Pradesh 

21;06° 

4;38 

33:14 

(=13:17,36/0 

12;05 

(=30; 12,30 gh) 

lb 

Amadavada 

Ahmedabad, 

Gujarat 

23:01° 

5;06 

33:36 

(=13:26,24/0 

13;04 

(=32;40 gh) 

2a 

Pattana 

Patan, 

Gujarat 

23;43° 

5:20 

33:48 

(=13:31,12/0 

13;08 

(= 32;50 gh) 

2b 

Sirohlnagara 

Sirohi, 

Rajasthan 

24;30° 

5;29 

33:54 

(=13:33,36 h) 

13:13 

(=33;02,30 gh) 

3a 

Agaranagara 

Agra, 

Uttar Pradesh 

26:32° 

6:0 

34;16 

(13:42,06 h) 

13;25 

(=33;32,30 gh) 

3b 

Yoginl-pura 

Delhi 

28:34° 

6;33 

34;35 

(=13:50/0 

13;41 

(=34; 12,30 gh) 


But strangely the values given in ghatTs and hours do not match. For example, the 
longest day at Burhanpur is stated to be 33 ghatTs 14 polos or 12 h 5 m . But these two values 
are not equal; 33 ghatTs 14 polos are equal to 13 h 17 m 36 s , whereas 12 hours 5 minutes 
are tantamount to 30 ghatTs 12 polos 30 vipalas. Thus there is a mismatch in all the six 
cases. 

Now the question arises as to which of the values are correct, those in ghatTs or 
those in hours? When we compare these with similar values given in other sources, it is 
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apparent that the values in ghatTs are the correct ones. Malayendu Suri, in his 
commentary ( ca . 1382) on Mahendra Suri’s Yantrardja (1370) gives the following 
values to some of the towns mentioned above. Anahillapattana: latitude ( aksdmsa ) 24°, 
longest day ( paradifna]) 33;48 ghatTs ; noon equinoctial shadow ( visuvati) 5;20. Dilll: 
latitude 28;39°, longest day 34;34 ghatTs; noon equinoctial shadow 6;33. 717 Clearly the 
astrolabe maker (or the one who designed it) made grave errors in converting ghatTs and 
palas into hours and minutes. 

In the sixth column of the table, below the ghatT value as engraved on the plate, 
we have given the exact equivalent in hours, minutes, and seconds in parenthesis; 
likewise in the seventh column, below the hour value as engraved on the plate, we have 
given the exact equivalent in ghatTs, palas and vipalas in parenthesis. 


717 


Malayendu Suri, pp. 21, 23. 
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Figure C007.4 - Back of the astrolabe (photo by S. R. Sarma) 

Back 

The rim of the upper half carries altitude scales, divided in 1° and 5° and 
numbered 5s (5—90; 90—5), separately for each quadrant. The upper left quadrant has 
12 horizontal parallel lines, almost corresponding to the divisions of 5° in the rim. These 
provide the sines of the angles measured on the circular scale. The upper right quadrant 
has 5 concentric quarter circles, producing 6 annuli, each one for two opposite signs of 
the zodiac. But it was not filled in, nor was it labelled. In the lower half, shadow squares 
are drawn, on the left for a gnomon of 12 units, and on the right for a gnomon of 7 units, 
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but not labelled. Within the shadow squares, there is a grid of 16 x 4 cells which is not 
filled in. 

Alidade 

Pivoted to the centre at the back is a plain alidade with two sights. No graduations 
are engraved on the alidade. The pin has a broad head shaped like a stylized lotus. A 
wedge holds the pin tightly in position. As in the Islamic astrolabes, one end of the 
wedge is shaped like a horse’s head for a better grip. There is a hole in the horse’s head, 
though which a ring passes and a small chain is attached to the ring. Probably the chain 
connected the wedge to the ring on the top, in order to prevent the misplacement or loss 
of the wedge, which often happens. 



Figure C007.5 - Inscription on the edge of the astrolabe (photo by S. R. Sarma) 


Inscription 

On the circular edge of the mater, there is an inscription which reads: 
samvat 1708 varse sake 1574 pravarttamdne caitra sudi 15 bhaume 
jam haraji suta jivatapa no yamtrardja che | 

‘In Samvat year 1708 [expired], in Saka 1574 current, in the month of Caitra, 
in the bright half, on the 15th day, on Tuesday, [this] astrolabe is of (belongs 
to) Jivatapa, son of Jam Haraji.’ 

The date corresponds to Tuesday, 4 April 1651. The inscription is mainly in 
Sanskrit, but the genitive particle no (of) and the verb che (is) are in Gujarati. 


Bibliography 
Sarma 2009b 
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C008 SANSKRIT ASTROLABE OF RAGHAVAJIT 718 

1669, Surat 
Diameter ? 

PLU 



Figure C008.1 - Astrolabe made for Raghavajit at Surat 
(courtesy Museum of the History of Science, Oxford) 


718 


Entry based on the detailed drawings in Raikva 1936. 


\tj?y 
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The inscription on the back of the crown states that this astrolabe was made on a 
day corresponding to 5 July 1669 for Raghavajit. R. K. Raikva of Surat reproduced 13 
outline drawings of this astrolabe (back, front, both sides of the 5 plates, and rete) in his 
edition of Mahendra Suri’s Yantraraja (Bombay 1936). In the Sanskrit introduction to 
this edition, Raikva records that he had in his possession this astrolabe made for 
Raghavajit as well as a manuscript of Mahendra Suri’s Yantraraja which was copied in 
Saka 1590 (= AD 1667-68) by the same Raghavajit, son of Visvanatha, of Suryapura (i.e. 
Surat). 719 For his edition, Raikva used this manuscript along with two other manuscripts. 

Thus Raghavajit copied the manuscript of Mahendra Suri in Saka 1690 and a year 
later got an astrolabe made for his own use, the technical drawings for which were 
presumably drawn by him so that a metal worker could carry them out. In this astrolabe 
Raghavajit incorporated several features which are to be found in the Indo-Persian 
astrolabes made about this time by the members of the Lahore family of astrolabe 
makers. 

Indeed this is the first extant Sanskrit astrolabe to display several instances of 
influence of the Lahore astrolabes. As in the Lahore astrolabes, this one too has a 
separate plate for ecliptic coordinates and multiple horizons, double projection on one 
of the plates and mentions the longitudes ( desantara ) of places in the geographical 
gazetteers. The Lahore astrolabes carry curves for the sun’s meridian altitudes for Agra, 
Delhi and Lahore. In imitation of this, a similar curve was drawn on the back of the 
present astrolabe for the latitude of 22°, which is roughly the latitude of Surat where 
Raghavajit resided. Moreover, as in the Lahore astrolabes, the crown has a trifoliate 
finial. 

Components 

Mater with crown and shackle, no ring, rete for 23 stars, 5 plates; no information 
about the alidade, pin and wedge; no measurements are available. 


719 


Raikva 1936, pp. 10-11. 
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Sanskrit Astrolabes with Multiple Plates 


Front 

The lobed crown is high and culminates in a trifoliate finial as in the Lahore 
astrolabes. Its front is decorated with a pattern of intertwined creepers in relief. The rim 
on the back of the crown is raised and provides an ornate frame for the inscription 
engraved there. There is a simple shackle, but the ring is missing. The limb carries three 
bands of scales, of 1°, 2° and 6°, and is numbered in 6s, separately for each quadrant 
from 6 to 90 (6—90; 6—90; 6—90; 6—90). The three scales suggest that this may have 
been a fairly large astrolabe. 

Rete 

The celestial equator is not represented on the rete. The rings of the Tropic of 
Capricorn and the ecliptic are joined by the equinoctial bar with two counterchanges 
and by series of intertwined creepers. There is a small rectangular arch, in the place of 
a pointed tip, to represent the Capricorn index. The ecliptic ring is divided into the 12 
signs of the zodiac and labelled with their names. Each sign is divided into groups of 6° 
and labelled in an anti-clockwise direction. There are 12 star pointers outside the ecliptic 
and 11 inside. The names are occasionally abridged. It is noteworthy that the stars 
Uttara-samudrapaksT (i Cet) and Jyesthd (a Scorpii) are rarely marked on other Sanskrit 
astrolabes. 



C008 - Sanskrit Astrolabe of Raghavajit 



Figure C008.2 - 

Table C008-1 Stars on the Rete 

Rete of the astrolabe (drawing from Raikva 1936) 


Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samudra 

Samudra-paksT 

(3 Ceti 

2 

Pretasira 


|3 Persei 

3 

Vanmu 

Sanmukha 

a Aurigae 

4 

Rohinl 


a Tauri 

5 

Mithuna.pa. 

Mithuna-vdma- 

pada 

(3 Orionis 

6 

Mi. ska. 

Mithuna-vdma- 

skandha 

Y Orionis 


7 Mi.ha. 


Mithuna-daksina- a Orionis 
hasta 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

8 

A. hi. 

A rd ra-Lubdhaka 

a Canis Majoris 

9 

Lu.ba. 

Lubdhaka-bandhu 

a Canis Minoris 

10 

Magha 


a Leonis 

11 

Kd.ska. 

Kaka-skandha 

Y Corvi 

12 

CL 

Citrd 

a Virginis 

13 

Svana 

Svdti 

a Bootis 

14 

Visa. mb. 

Visakha- 

matrmandala 

a Coronae Borealis 

15 

Jyestha 


a Scorpii 

16 

Dha.ko. 

Dhanuhkoti 

a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Ka.pu. 

Kukkuta-puccha 

a Cygni 

20 

asva. 

Asva-mukha 

8 Pegasi 

21 

a. da? 

Asva-ndbha 

6 Pegasi 

22 

Karttitaka. 

Karttita-kara 

(3 Cassiopeiae 

23 

U. sa. paksT 

Uttara-samudra- 

paksf 20 

i Ceti 


720 


I.e., The Northern [tip of the] tail of Cetus, Dhanab al-qaytus shamali. 
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Figure C008.3 - Plate with projections for 0° and 90° (drawing from Raikva 1936) 


Plates 

On four of the five plates, altitude circles are drawn for each 6°, azimuth arcs for 
each 15° below the horizon, lines for unequal hours and dotted lines for equal hours 
counted from the western horizon. On the plate for 32° there are dotted lines for unequal 
hours counted from the western and eastern horizons. The eastern and western parts of 
the horizon are labelled respectively as pu[r\>a] and pa[scima]. The latitude (marked as 
aksdmsa, aksd or aksa) for which the plate is calibrated and the longest day in hours 
(j hord ) and minutes are engraved in the middle of each side of the plates. It is not certain 
which two sides belong to a particular plate. Therefore, the plate faces are arranged 
below in the order of increasing latitudes. 
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Sanskrit Astrolabes with Multiple Plates 


Table C008-2 Plates 



<P 

Longest Day 

1 1 

aksamsa 20 

hord 13; 13 

2 

aksamsa 22 

hord 13;21 

3 

aksamsa 25 

hord 13;33 

4 

aksamsa 27 

hord 13;42 

5 

aksa 29 

hord 13;51 

6 

aksamsa 32 

hord 14; 8 

7 

aksamsa 18 

hord 13;4 


aksa 72 

(double projection) 

8 

paramdksdmsa 90 + 
niraksa (= 0) 

(double projection) 

9 

aksamsa 66 

(plate of ecliptic 
coordinates) 

10 

sarvadesa 

(plate of horizons) 
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Figure C008.4 - Plate of Ecliptic Coordinates (drawing from Raikva 1936) 


9: Plate of Ecliptic Coordinates 

It carries, in addition to the projections of the two tropics, the equator and the 
ecliptic, altitude circles at intervals of 6° and azimuth circles at intervals of 10°. The 
altitude circles are numbered along the meridian line; the azimuths are numbered 
separately for each sign, as 10, 20, 30 along the ecliptic; from Aries to Virgo outside the 
ecliptic and from Libra to Pisces inside the ecliptic circle. There are no other labels, 
besides the numbers of the two sets of circles. In the lower part of the plate is the label 
akscimsa 66, ‘latitude 66 [degrees].’ 
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Sanskrit Astrolabes with Multiple Plates 



Figure C008.5 - Plate of Horizons (drawing from Raikva 1936) 

10. Plate of Horizons 

It is engraved probably on the reverse side the plate of ecliptic coordinates. It 
carries four sets of horizons, seven or eight for each quadrant, which are labelled twice 
along the vertical or horizontal radius and along the arc of the quadrant. 


6 

14 

22 

30 

38 

46 

54 

62 

8 

16 

24 

32 

40 

48 

56 

64 

10 

18 

26 

34 

42 

50 

58 

66 

12 

20 

28 

36 

44 

52 

60 



Along the radii are also given the scales of declination, with the divisions reading 
6, 12, 18, 23 Vi. The last value is the maximum declination e. In one of the quadrants is 
engraved the legend sarvadesa (more correctly scirvadesi), ‘[usable at] all latitudes’. 

Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer in three 
concentric circles which are divided into 24 cells by radial lines. The last cell contains 
the argument nagardni (towns), desantara (L) and aksdmsa (cp). The names, longitudes 
and latitudes are read clockwise from the top centre. It is significant that the gazetteer 
commences with Surat, the place where the astrolabe was possibly made. 
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Figure C008.6 - Geographical Gazetteer (drawing from Raikva 1936) 
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Table C008-3 Geographical Gazetteer 



Town Name 
nagarani 

L 

desantara 

T 

aksamsa 

Modern Name 

1 

Surata 

110;0 

21;26 

Surat 

2 

Bhamkheva 

111 ;5 

21;47 

Broach 

3 

Amdabada 

108;0 

23;0 

Ahmedabad 

4 

Somanatha 

107;0 

17;0 

Somnath 

5 

Ajamera 

111 ;5 

26;0 

Ajmer 

6 

Agara 

115;9 

26;43 

Agra 

7 

Varanasi 

117;20 

26; 15 

Varanasi 

8 

Yavanapura 

112;6 

26;36 

Jaunpur 

9 

Kanoja 

119;50 

26;34 

Kannauj 

10 

Odha 

108;6 

27; 22 

Avadh = Faizabad 

11 

Dilll 

113;35 

28;32 

Delhi 

12 

JhamsT 

112;25 

26;45 

Jhansi 

13 

Sthanesvara 

112;33 

30; 10 

Thenesar 

14 

Lahora 

109;20 

31 ;6 

Lahore 

15 

Mulatana 

107;35 

29; 40 

Multan 

16 

UjjayinI 

112;50 

23;30 

Ujjain 

17 

Samroja 

113;6 

26; 10 

Sironj? 

18 

Baranapura 

1120 

21 ;21 

Burhanpur 

19 

Hosanabada! 

111 

20;30 

Hoshangabad 

20 

Amadanagara 

107;40 

23;0 

Ahmednagar 

21 

Vijaura 

104; 20 

17;0 

Bijapur 

22 

Galakumda 

115;12 

18;4 

Golc onda=Hy der abad 

23 

Junera 

110;0 

18;48 

Juner ? 
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Town Name L cp Modern Name 

nagarani desantara aksdmsa 


Back 

The rim of the upper half has three scales for 1 °, 2° and 6° as on the front; but the 
groups of 6° are numbered as 6—90; 90—6. The upper left quadrant carries a sine graph 
with 30 horizontal parallels; three lines are divided transversally into 28 parts and 
numbered upside down in groups of three. 721 

The upper right quadrant has six declination arcs, each for two signs of the zodiac. 
These are labelled along the two radii. Along the horizontal radius, starting from the 
periphery and proceeding towards the centre, the signs are labelled from the winter 
solstice to the summer solstice as Makara, Kumbha, Mina, Mesa, Vrsa, Mithufna], 
Along the vertical radius, starting from the centre and proceeding towards the periphery, 
the signs are labelled from the summer solstice to the winter solstice as Karka, Simha, 
Kanyd, Tula, Vrsci[ka], Dhanuh. A graph of the solar meridian altitude is engraved on 
it with the label madhya rekhd (for madhyahna-rekha, midday-line), followed by the 
Devanagari symbol for avagralia and the numeral 22. 722 Accordingly the label here 
informs that this is the graph of solar meridian altitude at the latitude of 22 degrees, 
which is roughly the latitude of Surat (in the geographical gazetteer, the latitude of Surat 
is given as 21;26°), the place from which Raghavajit hails. 


721 See also nos. C009, C012, C013. 

722 In the astrolabe of 1651 (C007), the Devanagari symbol for avagraha was used to indicate 
sometimes the latitude and sometimes the longest day. Here it is used as the symbol for the latitude. 
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Figure C008.7 - Back of the astrolabe (photo courtesy Museum of the Flistory of Science, Oxford) 

In the lower half are engraved the shadow squares, on the left for a gnomon of 12 digits 
and on the right for a gnomon of 7 digits. On the left each two divisions are numbered 
as 2, 4, and so on in both the scales. On the right each division is numbered. The 
following are the labels. 

Vertical scale on the left: dvadasarngulasamkoh sakramajyd (! utkramacchdyd, umbra 
versa of the gnomon of twelve digits) 

Horizontal scale on the left: dvadasarngulasamkoh kramajyd (! kramacchdyd, umbra 
recta of the gnomon of twelve digits) 

Horizontal scale on the right: saptamgulasamkoh kramajyd (! kramacchdyd, umbra 
recta of the gnomon of seven digits) 

Vertical scale on the right: saptamgulasamkoh sakramajyd (! utkramacchdyd, umbra 
versa of the gnomon of seven digits) 
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Inside the shadow squares are two semicircular scales with the initial syllables of 
the names of the 12 signs of the zodiac together with the names of the 28 corresponding 
lunar mansions. The rim of the lower half carries a cotangent scale as in the Lahore 
astrolabes. 

Inscription 

The inscription engraved on the back of the crown reads as follows: 
sd 1591 pra. (?) 72J 
a[sadha] su[kla] 7 bhrgau krtah [.] 
daivajna srT visvandtha suta 
jyo. Rdghavajito ’yam yamtrardjah 

‘Made on Saka 1591 first Asadha, bright half, seventh day, Friday. This 
Yantrardja is of (belongs to) Jyo[tirvid] Raghavajit, son of Daivajna 
Visvanatha.’ 

This date translates to 5 July 1669. 

Provenance 

In early twentieth century, this astrolabe was in the possession of R. K. Raikva of 
Surat, who published 13 drawings of this astrolabe in his edition of Mahendra Suri’s 
Yantrardja , Bombay 1936. Subsequently, sometime in the second half of the twentieth 
century, it seems to have been offered for sale by one Krishna of Bombay, for in the 
archives of the Museum of the History of Science, there are two photos of this astrolabe 
on back of which is a pencilled note ‘Krishna, Bombay’. It is not known what happened 
thereafter. 

Bibliography 
Raikva 1936. 


The syllable pra. is problematic. It appears to be an abbreviation for some term like prathama 
(first) or pravartamana (current). If it is prathama, it would imply that there was an intercalation 
in that year and that the lunar month Asadha was repeated, but there was no intercalation in that 
year. Pravartamana would mean that the Saka year 1591 is current; in that case the weekday would 
be Monday and not Friday as stated here. 
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C009 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 724 

Ca 1670, Surat, Gujarat 
Diameter 119 mm 
PLU 



Figure C009.1 - Front of the astrolabe (from Linton 1980) 


724 


Entry based on Linton 1980, item no. 228, p. 182. 
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Components 

Mater (d. 119, h. 157, t. 9) with crown, shackle and ring; rete for 28 stars, 5 plates; 
alidade missing; pin and wedge are replacements. 

Front 

High crown without any decorations but with upraised rim in the front, as on the 
back of the previous astrolabe (C008). The limb is divided in 1° and 6° and numbered 
in 6s, separately for each quadrant from 6 to 90, starting from the east and west points 
and reaching south and north points (6—90; 90—6; 6—90; 90—6). 

Rete 

The equator is not represented in the rete. The other two rings of Capricorn and 
ecliptic are held together by the equinoctial bar, by the solstitial bar which is interrupted 
below the ecliptic ring and by a crude tracery. The ecliptic ring is divided into the 12 
signs and labelled with the initial syllables of their names. The signs are further divided 
into groups of 6° and numbered. In the published photographs, it is difficult to decipher 
the names on the 28 star pointers which are said to be in the rete. Those that can be seen 
here, which do not normally occur in other Sanskrit astrolabes, are makara[puccha] 5 
Capricorni, jyestci a Scorpii and an undecipherable name for i Cet. 725 

Plates 

Moscowitz catalogue describes and illustrates the front and back of the five plates 
with small and faint photos, from which the following particulars can be discerned. 726 
la: lat 30°, altitude circles; azimuths above and below the horizon 
lb: an unusual plate with the sine-cosine graph in the upper right quadrant; shadow 
square in the lower right quadrant, multiple horizon graphs in the upper and lower 
quadrants. 

2a: lat 20°, altitude circles, azimuth arcs below the horizon, unequal hour lines. 

2b: double projection apparently for the latitudes 24° and 28° 


These three stars are shown in Indraji’s astrolabe of 1673 (C010); a Scorpii and i Ceti are in 
Raghavajit’s astrolabe of 1669 (C008); a Scorpii and 6 Capricorni are on the undated astrolabe 
(CO 12), the three stars appear to be also in the astrolabe of 1678 (C011). 

Moskowitz 1984, no. 144, pp. 34-35. 


726 
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3a: lat 28°, altitude circles, azimuth arcs below the horizon, unequal hour lines. 

3b: lat 45° (?), altitude circles, no azimuth arcs, lines for unequal hours and equal hours 
counted from the western horizon. 

4a: quadruple projection, difficult to decipher the four elements. 

4b: quadruple projection, difficult to decipher the four elements 

5a: lat 18°, altitude circles, azimuth arcs above and below the horizon, no hour lines 

5b: lat 66°, i.e. ecliptic coordinates 

Geographical Gazetteer 

In the inner surface of the mater is engraved a gazetteer which contains the 
arguments and the names, longitudes and latitudes of 23 towns. There is an unmistakable 
similarity between this and the gazetteer in Raghavajit’s astrolabe of 1669, but it could 
not be copied completely from the catalogue photos. 
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Back 

The back is almost identical with the same in Raghavajit’s astrolabe with 
insignificant differences. The rim in the upper half carries altitude scales in 1°, 6° 
(Raghavajit has an intermediate division of 2°). The rim on the lower half contains, in 
both astrolabes, a complete cotangent scale as in the Lahore astrolabes. The upper left 
quadrant, in both astrolabes, has a sine graph with 30 horizontal parallels, with divisions 
of cosines marked on three parallel lines ( see nos. C008, C012, C013). The upper right 
quadrant, in both, has the same zodiac scale with the same labels. In both, there is the 
solar meridian altitude graph with the legend madhya rekhd followed by an avagraha 
symbol for latitude and 22. In the lower half, in both astrolabes, there are shadow 
squares, on the right for 12, on the left for 7; in both the divisions are numbered in the 
same way. In Raghavajit’s astrolabe, there are labels for the two vertical and two 
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horizontal scales, but here there are no labels. Inside the squares is a semicircular scale, 
drawn exactly in both; in Raghavajit’s astrolabe, the upper band has the initials of the 
names of zodiac signs, and the lower band the initials of the names of the corresponding 
lunar mansions. Here, the cells for the lunar mansions are not filled in. 

Conclusion 

It is fairly certain that Raghavajit’s astrolabe of 1669 and the present astrolabe 
were designed by the same astronomer and fabricated by the same metal worker at Surat. 

1. In both, the crown is high; in Raghavajit’s the trifoliate terminal is more emphasized 
and the front is decorated with a foliate pattern in high relief. 

2. The rete, the gazetteer and the back are exactly the same. 

3. In the plates, the present astrolabe is more adventurous and makes quadruple 
projections on some plates while Raghavajit’s astrolabe has a double projection for 
72°+18°; and for 0°+90°. 

Bibliography 

Linton 1980, item no. 228, p. 182 (photos of the front and back) 

Moskowitz 1984, no. 144, pp. 34-35 (photos of the front, back and of all parts). 
Sotheby’s, London, auction catalogue of 18 June 1986, lot 128, pp. 26-27. 
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CO 10® SANSKRIT ASTROLABE OF JOSI INDRAJl 
1673, Gujarat 


Diameter 115 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1893.4514) 
CCA 79 



Figure C010.1 - Astrolabe made for Indraji (photo by S. R. Sarma) 
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The inscription on the back of the crown states that the astrolabe was manufactured 
on 17 October 1673 and that it belonged to the astrologer Indrajl. 

Components 

Mater (d. 115, h. 147) with crown, shackle and ring; rete (d. 104) for 23 stars; 5 
plates; the original alidade, pin and wedge are missing. The parts are now held together 
by a modern bolt and nut. 

Front 

The crown is solid; its front is decorated with Tightly chased foliate ornament’. 
The back is plain and carries the inscription. The shackle and ring have diamond-shaped 
cross sections. The limb is divided in 1°, 2° and 6° and numbered in 6s, separately for 
each quadrant, from 6 to 90 clockwise (6—90; 6—90; 6—90; 6—90). 


Rete 

The rete resembles to some extent that on the previous two astrolabes. Here also, 
the celestial equator is not represented; the rings of the Tropic of Capricorn and the 
ecliptic are joined by the equinoctial bar with two counter changes and by series of 
intertwined creepers. The solstitial bar is almost completely represented. There is a 
small rectangular arch, in the place of a pointed tip, to represent the Capricorn index. 
An ornate turning knob is affixed to the Capricorn ring, a little below the west point. 
The ecliptic is divided into signs and labelled with the initial syllables of their names. 
Each sign is divided into groups of 6° and numbered in an anti-clockwise direction. 
There are 23 named star pointers. These are crudely cut and are not well defined. They 
are labelled rather briefly with the initial letters of the star names; some of these are 
indecipherable. 


Table C010-1 Stars on the Rete 


Star Name as Full/Correct 

engraved Form 


01 Pusapada 


02 


? 


Samudrapaksi 


Identification 

|3 Ceti 
Y Ceti ? 

(3 Persei 


03 


Preta 


Pretasira 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

04 

Sanmukha ? 

a Aurigae 


05 

Rohini 


a Tauri 

06 

Mipd 

Mithuna-vdma- 

pada 

(3 Orionis 

07 

Miska 

Mithuna-vama- 

skandha 

Y Orionis 

08 

Miha 

Mith una-daksina- 
hasta 

a Orionis 

09 

Alu 

Ardra-lubdhaka 

a Canis Majoris 

10 

Luba 

Lubdhaka-bandhu 

a Canis Minoris 

11 

Ma 

Maghd 

a Leonis 

12 

Pdka 

Kaka-skandha 

y Corvi 

13 

a 

Citrd 

a Virginis 

14 

SvdtT 

Svdti 

a Bootis 

15 

Visa 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

16 

Jye 

Jyesthd 

a Scorpii 

17 

Dhanu 

Dhanuskoti 

a Ophiuchi 

18 

Abhi 

Abhijit 

a Lyrae 

19 

Srava 

Sravana 

a Aquilae 

20 

Mapra 

Makara-puccha 

6 Capellae 

21 

Asvamukhal 


8 Pegasi 

22 

Kartitakaral 


(3 Cassiopeiae 

23 

Sapra sapra 

Samudrapaksi- 

uttara 

i Ceti 
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Plates 


There are five plates, for eight different latitudes; and for multiple half-horizons 
and ecliptic coordinates. At the north point on all the plates is cut a rectangular slot 
which fits into the tooth on the limb. On each side of the first four plates, altitude circles 
are drawn for every 6°. Azimuth lines are drawn below the horizon for every 30°; in 
three cases (2a, 3a, 4a) for every 15°. There are lines for equal hours and unequal hours; 
the latter dotted and numbered from the western horizon. The eastern and western parts 
of the horizon are labelled respectively as pu[rva] (east) and pa[scima] (west). In the 
middle of the plate are inscribed the latitude with the abbreviation ( aksa[msa]) and the 
maximum duration of the daylight in hours (horn and not the usual paramadina). 
However, strangely the duration is given as 13 hours for all latitudes (except for 32°). 727 
The following are the inscriptions on the plate faces. 



Figure C010.2 - Plate for the Latitude of 23° (photo by S. R. Sarma) 


727 


Also in C012 
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Table C010-2 Plates 




Longest Day 

la 

aksd 18 

hord 13 

lb 

aksd 26 

fiord 13 

2a 

aksd 20 

fiord 13 

2b 

aksd 23 

13 

3a 

aksd 24 30 

fiord 13 

3b 

aksd 27 

fiord 13 

4a 

aksd 29 

fiord 13 

4b 

aksd 32 

fiord 14 

5a 

ecliptic coordinates 


5b 

sarvadesi (plate of horizons) 



The plate of horizons is designated as sarvadesi, i.e., that which belongs to all 
places / latitudes, i.e., universal; it carries four sets of horizons, seven or eight for each 
quadrant, which are labelled twice along the vertical or horizontal radius and along the 
arc of the quadrant. 


12 

20 

28 

36 

44 

52 

60 

14 

22 

30 

38 

46 

54 

62 

16 

24 

32 

40 

48 

56 

64 

10 

18 

26 

34 

42 

50 

58 


Along the radii are also given the scales of declination, with the divisions reading 


6, 12, 18, 23. The last value is the maximum declination e. 
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Figure C010.3 - Geographical Gazetteer (photo by S. R. Sarma) 


Geographical Gazetteer 

On the inner surface of the mater is engraved a gazetteer of 31 towns together with 
their latitudes and longitudes in two annular rings. The first ring is divided into 24 cells 
and carries the argument and the names and coordinates of 23 towns. The second, inner 
ring is divided into 12 cells, of which only 8 are filled and the remaining 4 are left blank. 
The names of the towns are not carefully written, often omitting the last syllable. Some 
are unidentifiable. The information is reproduced in the table below. 

Table C010-3 Geographical Gazetteer 

Place Name <p L Modern 

nagarani aksdm[sah] desdmta[rdni] Name 


1 


Ksela 


20 


111 ;5 


9 
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Place Name 
nagarani 

aksam[ sah ] 

L 

desamta[ rani ] 

Modern 

Name 

2 

Ahamada 

19;0 

115;0 

Ahmednagar 

3 

Golaku[mda] 

18;8 

115:19 

Golconda = 
Hyderabad 

4 

Vilapura 

17; 10 

114;40 

? 

5 

Varavrpa 

21;20 

113;0 

? 

6 

Ujjaya[nl] 

23;30 

110:50 

Ujjain 

7 

Gavaler 

26;29 

114;8 

Gwalior 

8 

Agara 

26;42 

115;0 

Agra 

9 

KasI 

26:15 

117;20 

Varanasi 

10 

Yavana[pura] 

26;36 

115;5 

Jaunpur 

11 

Ayodh[ya] 

26;32 

118;6 

Ayodhya= 

Faizabad 

12 

Vadavara 

21;22 

114;55 

Vadodara 

13 

Dilll 

29;0 

113;0 

Delhi 

14 

Lahora 

31;50 

109;20 

Lahore 

15 

Mulata[na] 

30;40 

8*;28 

Multan 

16 

Ajame[ra] 

26;0 

111:5 

Ajmer 

17 

Amada[bada] 

23;0 

108;*0 

Ahmedabad 

18 

Kambhai[ta] 

22;0 

109;0 

Khambhat 

19 

Surata 

21;30 

110 

Surat 

20 

Kalapa[pl?] 

28:17 

113;5 

Kalpi 

21 

Kurukse[tra] 

30:10 

112;30 

Kurukshetra 

22 

tra?pala?me? 

33;0 

109;0 

? 

23 

Se??ra 

30;30 

102;25 

7 

24 

Purl?? 

24;30 

— 

7 
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Place Name 
nagarani 

aksam[ sah ] 

L 

desamta[ rani ] 

Modern 

Name 

25 

Saranadl[pa] 

10;0 

120;0 

Sri Lanka 

26 

Kanoja 

26; 10 

114;50 

Kannauj 

27 

Kavlla 

34;20 

104;40 

Kabul 

28 

PasamI 

35;0 

108;0 

? 

29 

Ka[m]dhar 

33;0 

107;0 

Qandahar 

30 

Vajasa 

36; 11 

61 

Balkh 

31 

Samarakam[da] 

36;39 

99;35 

Samarqand 
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Figure C010.4 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The rim of the upper half carries two altitude scales divided in 1°, 2°, 6° and 
numbered in 6s (6—90; 90—6). The rim of the lower left carries the arguments of the 
declination table engraved in that quadrant. On the rim of the lower right quadrant are 
drawn four concentric arcs, producing three bands; but these are neither graduated nor 
numbered. 

The upper left quadrant has a sine-cosine grid, with 30 equidistant horizontal and 
vertical parallels. In the upper right quadrant, declination circles are drawn, not 
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consistently, for zodiac signs which are labelled along the vertical and horizontal radii. 
Along the horizontal radius, starting from the circumference and proceeding towards 
the centre, are the labels ma[kara], ku[mbha], mi[na], me[sa], vrsa[bha],i ? ( mithuna ), 
i.e. the signs from winter solstice to summer solstice. Along the vertical axis, however, 
are just the serial numbers of the signs 4, 5, 6, 7, 8, 9, i.e. the signs from the summer 
solstice to the winter solstice, starting from the centre and proceeding towards the 
circumference. On these declination arcs is superimposed a universal horary quadrant 
with six curves for unequal hours which are numbered from 1 to 12. 

The lower right quadrant contains a single shadow square; the vertical side is 
inscribed for shadows of the gnomon of 7 divisions, with the brief legend saptamgula 
(seven digits) and the horizontal side for shadows of the gnomon of 12 divisions with 
the short legend dvadasamgula (twelve digits). The quadrant on the lower left contains 
a table of declinations in minutes and seconds at intervals of 6° of the sun’s longitude, 
in descending order starting with 90° at the top and reaching up to 6° at the bottom. 
There is a legend stating that this table pertains to parama-krdmti (maximum 
declination, i.e. obliquity). This table is derived from Malayendu Suri’s commentary on 
Mahendra Suri’s Yantrardja (pp. 7-9,) where the declinations are given for each degree. 

Table C010-4 Table of Declinations 


Sun’s longitude 

degrees 

Declination 

minutes seconds 

90 

1415 

0 

84 

1406 

46 

78 

1382 

14 

72' 728 

1341 

53 

66 

1286 

10 

60 

1216 

20 

54 

1133 

6 


728 


Malayendu Suri 1134;53. This is a printing mistake; the correct value is 1341 ;53 as given by 
Indrajl. 
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Sun’s longitude 

degrees 

Declination 

minutes seconds 

48 

1037 

49 

42 

931 

44 

36 

816 

4 

30 

692 

22 

24 729 

561 

54 

18 

426 

5 

12 

286 

17 

6 730 

146 

49 


Inscription 

On the back of the crown is an inscription in two lines which reads 
josi imdrajikasya yamtram 
samvat 1730 varsa kdrtika sudi 6 bhau 

‘Instrument of the astronomer/astrologer Indrajlka. Tuesday, the sixth day 
of the bright half in the month of Kdrtika in the Samvat year 1730.’ 

The owner’s name is probably Indrajit or Indraji. 731 The date corresponds to 17 
October 1673. 

Bibliography 

Gunther 1923, vol. II, pp. 198-199. 

Gunther 1932, no. 79, p. 211, Fig. 110 (mater with gazetteer and the horizon tablet). 


Malayendu Suri, correctly 561 ;55. 

Malayendu Suri, correctly 143;49. 

In Sanskrit, the declension of the word ‘Indraji’ or ‘Indrajit’ is somewhat difficult. Therefore ‘ ka ’ 
was added to make it a word with the simple ‘a’ base, and then the genitive particle ‘sya’ was 
added. 


731 
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CO 11 SANSKRIT ASTROLABE, NOT SIGNED 732 

1678, Gujarat 
Diameter ? 

PLU 



Figure C011.1 - Astrolabe dated 1678 (photo courtesy Museum of the History of Science, Oxford) 


732 


Entry based on the photos of the front and back in the archives of the Museum of the History of 
Science, Oxford, and a photocopy of the mater with five plates with Anthony J. Turner, Paris. No 
dimensions of the instrument are available. 
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According to the inscription at the back, this astrolabe was made on 22 February 
1678. Therefore, the three astrolabes C009, C010 and C011, must have been designed 
by the same astronomer and produced by the same instrument maker in the 1670s in 
Gujarat. The letters and numerals on this astrolabe are far superior to those in the other 
two astrolabes. Possibly these were engraved by a different artisan. 

Components 

Mater with crown, shackle, ring, rete, 5 plates. Alidade, pin and wedge are not 
shown in the available photos. Dimensions are not known. 

Front 

The body is surmounted by a rather high lobed crown which rises almost vertically 
and then tapers sharply to culminate in a trifoliate terminal. There are two decorative 
holes at the two upper corners. On the front of the crown is an ornate floral design in 
bas relief. The unusually wide limb is divided in 1° and 6°, and numbered in 6s, 
separately for each quadrant (6—90; 6—90; 6—90; 6—90). 

Rete 

The rete has a close resemblance to those in astrolabe nos. C008, C009, C010 and 
C012. Like these, the present rete is also formed of broad rings of Capricorn and the 
ecliptic which are joined by an untidy equinoctial bar and a solstitial bar and a series of 
scrolls. There is no equatorial circle. The Capricorn index is represented by a 
rectangular piece. There is a turning knob on the Capricorn ring at 125°. The ecliptic 
ring is divided into signs and labelled with the initial syllables of their names. Each sign 
is further subdivided into groups of 6° and numbered. The star pointers are not clearly 
defined and their names cannot be deciphered in the available photos; but Makara 
[ puccha ] 8 Capricorni, Jyestha a Scorpii and SamudrapciksT uttara i Ceti can be seen. 

Plates 

There are five plates. The available photocopy of an original photo is not very 
sharp; it shows just one side of the plates. Four are calibrated for different latitudes and 
the fifth shows a family of horizons. On the four plates are drawn almucantars for 6° 
each and the lines of equal and unequal hours; no azimuths can be seen. On one plate 
can be read faintly aksd 28 horn 13 (q, 28°, longest day 13 hours), on another aksd 36 
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horn 13 (tp 36°, longest day 13). It appears that, like in the astrolabe of IndrajI (C010) 
and that at Victoria & Albert Museum, London (C012), here also the duration of the 
longest day is recorded erroneously as 13 hours at all latitudes. 

Geographical Gazetteer 

The photocopy shows faintly the geographical gazetteer engraved on the inner side 
of the mater. All that can be seen is the spiral arrangement as in the astrolabe CO 12. 

Back 

The back of this astrolabe closely resembles that of IndrajT’s astrolabe (C010). 
Here the altitude scales are divided, as in the front, in 1 ° and 6°. The upper left quadrant 
carries a sine-cosine grid with 30 horizontal and vertical parallels. Semicircles are traced 
on the two radii. No circle of the obliquity is drawn on this quadrant, as it ought to be, 
but it is extended into the upper right quadrant, as it need not be. Above this extended 
circle in the upper right quadrant, declination arcs are drawn and labelled along the two 
radii. 

In the lower left quadrant is a table of declinations as in C010 and C012. As in 
those two astrolabes, here also the legend reads paramd krdntih (maximum declination), 
the table enumerates the values in descending order, and more important, it carries the 
same errors for the values of declinations corresponding to the solar longitude of 6° and 
24°. 

In the lower right quadrant, as in the other two astrolabes, there is a shadow square, 
the vertical scale for a gnomon of 7 digits with the legend saptdmgulachdyd (shadow of 
seven digits) and the horizontal scale for a gnomon of 12 digits with the legend 
dvddascimgulachci[yd ]. 
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Figure C011.2 - Back of the astrolabe (photo courtesy Museum of the Flistory of Science, Oxford) 
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Inscription 

In the space between the two scales of the shadow square is engraved an 
inscription which reads 

srlh. samvat 1738 varse phalguna su di 1 yamtrardjah kdrdpitah 
‘ [Let it be] auspicious. [This] astrolabe was caused to be made in the Samvat 
year 1738, on the first day in the bright half of [the month] Phalguna.’ 

The date translates to 22 February 1678. For once, this inscription is couched in 
correct Sanskrit and correctly transcribed. The inscription does not state for whom the 
astrolabe was made. 
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C012® SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 

17th Century, Gujarat 
Diameter 87 mm 

London, Victoria & Albert Museum (# I.M. 407; the four plates are marked IPN 2467)™ 
CCA 96 

This is one of the Sanskrit astrolabes to be studied quite early by the modern 
scholarship. In his monograph on the Description of a Persian Astrolabe constructed for 
Shah Husain Safawi, William Morley gave a fairly detailed description of it in 1856, 
where he even printed the Sanskrit legends in Devanagari script. 734 Morley rightly notes 
that ‘the inscriptions which are in the Devanagari character, are exceedingly ill-written, 
and the workmanship throughout is coarse and clumsy.’ 

Components 

Mater (d. 87, h. 107, t. 9) with crown, shackle and ring; rete (d. 75.5) for 19 stars, 
7 plates (d. 76), alidade (98), held together by modern bolt and nut. 

Front 

The small lobed crown is lightly chased in the front to produce a pleasing pattern. 
The shackle and the ring have diamond cross sections. The limb is graduated in 1° and 
groups of 6° are labelled separately for each quadrant from 6 to 90 (6—90; 6—90; 6— 
90; 6—90). 

Rete 

The celestial equator is not represented in the rete. The rings of the Tropic of 
Capricorn and the ecliptic are joined by the equinoctial bar with two counterchanges 
and by series of intertwined creepers. The solstitial bar is also almost completely 
represented, but for one interruption. There is a long finger-like projection to represent 
the Capricorn index, and a turning knob on the Capricorn ring at 90°. The ecliptic is 


Victoria and Albert Museum wrote to me to say that they do not permit publication of private 
photography of their objects. Therefore, I cannot, regretfully, include my photos with this entry. 

Morley 1856, pp. 42-44, PI. XX, Figs. 19, 20; Gunther 1932,1, no. 96, pp. 225-226. 


734 
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divided into signs and numbered from 0 to 11. Each sign is divided into groups of 6° 
and numbered. The 20 named star pointers are crudely cut out and are not well defined. 
The labels are rather brief, occasionally with the initial syllables of the star names. Some 
names are indecipherable. 

Table C012-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

PuchcirT 

Samudra-paksT 

|3 Ceti 

2 

Mu sari 

(?) 

y Ceti 

3 

Nivana 

Nadyantaka 

0 Eridani 

4 

Ro 

Rohini 

a Tauri 

5 

Mithunapada 

Mithuna-vdma- 

pada 

|3 Orionis 

6 

Ardra 


a Canis Majoris 

7 

Lubdhaka-bamdhu 


a Canis Minoris 

8 

Maghd 


a Leonis 

9 

Kaphajnaphara 

Kakaskandha 

y Corvi 

10 

Citrd 


a Virginis 

11 

Svd 

Svati 

a Bootis 

12 

Mdtr 

Visdkhd-md.tr- 

mandala 

a Coronae Borealis 

13 

Jyesthd 


a Scorpii 

14 

Dhanakata 

Dhanuskoti 

a Ophiuchi 

15 

A 

Abhijit 

a Lyrae 

16 

Ka 

Kukkutapuccha 

a Cygni 

17 

Sravana 


a Aquilae 

18 

A 

Asvamukha 

8 Pegasi 

19 

Makarapuccha 


5 Capricorni 
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Star Name as Full/Correct Identification 

engraved Form 


Plates 

There are 7 plates, with a tooth at the north point to fit into the slot in the limb. On 
all plates (but one) are drawn almucantars for each 6° and labelled on both sides; 
azimuths for 30° above and below the horizon; on the plate for 21 °, however, these are 
drawn for each 15°. There are two sets of hour lines: unequal hours lines numbered 1 2 
3456654321 and dotted equal hour lines counted from the western horizon from 1 
to 12. 

Five plates serve the latitudes 17°— 18°; 20° — 21°; 23° — 24°; 26° — 27°; 
29°— 32°. One face of the sixth plate is calibrated for latitude of 0°, i.e. the equator. It 
carries the label aksd purana hord 12. Here hard 12 means that the longest day at this 
latitude is of 12 hours, but what does aksdpurana mean? Morley understands it to mean 
the ‘complete latitude’. 735 One expects, however, that the ‘complete latitude’ (in correct 
Sanskrit aksdmsdh purndh ) will be 90° and not 0°. Zero latitude is expressed in Sanskrit 
niraksa (without latitude) and the expression engraved on the astrolabe plate does not 
occur anywhere in Sanskrit literature on astronomy. 

The reverse side of this plate is designed for 72°. 736 It is a rare plate; it does not 
occur in any other Sanskrit astrolabe. 


Morley 1856, p. 13: ‘Fig. 19 is a projection for a place without latitude, copied from the Hindu 
astrolabe in the Museum of East-India House. It contains the two diameters; the three circles, the 
Almucantars inscribed and numbered by tens, commencing from the east and west above the 
straight horizon; the Azimuths both above and below the horizon, shewing the Nadir as well as the 
Zenith, where the equinoctial, which is the prime vertical, is inserted by the Azimuths, numbered 
by thirties only below the horizon; and the lines of the hours, numbered from the east and the west 
respectively, from one to six. Immediately under the horizon, on the left side of the perpendicular 
diameter at a, are the words aksd purana, the complete latitude, and on the right at h hora 12, hours 
twelve. ’ 

Morley 1856, p. 13: ‘Fig. 20 is the reverse of the tablet last mentioned, and contains an inscription 
differing in arrangement from any that I have seen elsewhere. It is a projection of the sphere for a 
latitude of 72°, and comprises the two diameters; the three circles; the Almucantars numbered by 
tens, the numbers commencing at the top of the meridian line under the circle of the oblique 
horizon. Outside this horizon are the arcs of the unequal hours, numbered from one to six in both 
ways, commencing from either end of the straight horizon, and traced above as well as below the 
latter; and the arcs of equal hours, distinguished by being dotted, traced both above and beneath 
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All the six plates carry the value of latitude and the duration of the longest day 
with the labels aksci[msa] and hard respectively. Strangely the longest day for all 
latitudes from 17° to 29° is stated to be 13 [hours], and that for the latitude of 32° as 14 
hours and for 72° as 23 hours. 

The seventh plate carries on one side the ecliptic coordinates and on the other 
multiple horizons. The plate of ecliptic coordinates carries, in addition to the projections 
of the two tropics, the equator and the ecliptic, altitude circles for each 6° and azimuth 
circles at intervals of 10°. The altitude circles are numbered along the meridian line; the 
azimuth arcs are numbered separately for each sign, as 10, 20, 30, anti-clockwise along 
the ecliptic; from Aries to Virgo outside the ecliptic and from Libra to Pisces inside the 
ecliptic circle. As on the rete, here also the signs are numbered from 0 to 11. The circles 
of longitude at the beginning of each zodiac sign are dotted. Besides the numbers of the 
two sets of circles, there are no other labels. 

The plate of horizons carries four sets of horizons, eight for each quadrant, which 
are labelled twice along the vertical or horizontal radius and along the arc of the 
quadrant. 


10 

18 

26 

34 

42 

50 

58 

12 

20 

28 

36 

44 

52 

60 

14 

22 

30 

38 

46 

54 

62 

8 

16 

24 

32 

40 

48 

56 


Along the radii are engraved the scales of declination, with the divisions reading 
6, 12, 18, 24. The last value is the maximum declination e. There is no legend. 

Geographical Gazetteer 

On the inner surface of the mater are drawn a series of concentric circles. The 
spaces in between the circles are divided, not by radial lines as in other Sanskrit 
astrolabes, but by curved lines to form a spiral, as in some Indo-Persian astrolabes. The 


the straight horizon, and numbered from one to twenty-two, beginning from the west below the 
latter. At the foot of the tablet at a are the words aksa 72, latitude seventy-two, and at b horn 23, 
hours 23. ’ 
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data engraved here is read clockwise from the top. 73/ The arguments are engraved in the 
first row along with the name and the coordinates of Daulatabad. 


Table C012-2 Geographical Gazetteer 



Place Name 

aksdm[ sa ] 

L 

desantara 

Modern Name 

01 

Dalatabad 

20 

111 

Daulatabad 

02 

Javanapura 

26;36 

119;6 

Jaunpur 

03 

Ayodhya 

26;32 

118;6 

Faizabad 

04 

Vadau 

27;32 

114;50 

Badaun 

05 

Golakumda 

18;4 

115; 19 

Hyderabad 

06 

Khamvaita 

22;0 

109;0 

Khambhat 

07 

Alahabad 

23;0 

108;40 

Allahabad 

08 

UjjeyanI 

23;30 

110;50 

Ujjain 

09 

Goyalur 

26;29 

114;0 

Gwalior 

10 

Agara 

26;43 

115;0 

Agra 

11 

Dilll 

29;00 

113;0 

Delhi 

12 

Lahera 

31;50 

109;20 

Lahore 

13 

Burhanapura 

21 ;21 

110;0 

Burhanpur 

14 

Amadanagara 

19;0 

115;0 

Ahmednagar 

15 

Thanesvara 

30:10 

112;30 

Thane sar 

16 

Vanorasa 

26:15 

117;20 

Varanasi 


Morley’s transcription and identification has some errors as he was not familiar with the place 
names. 
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Back 

On the back, the altitude scales on the rim of the upper half are divided in 1°, 2° 
and 6° and numbered by 6s, separately for each quadrant (6—90; 90—6). The rim of 
the lower left carries the arguments of the declination table engraved in that quadrant. 
On the rim of the lower right quadrant are drawn four concentric arcs, producing three 
bands; but these are neither graduated nor numbered. 

The upper left quadrant carries a graph of sines with 30 horizontal parallels. The 
arc of obliquity is traced and the sine line which touches its upper extremity is divided 
transversally into 9x3 parts. 

The arc of the obliquity is extended into the upper right quadrant. Between this 
and the boundary arc are drawn 5 declination arcs so that the space between each two 
arcs represents a pair of zodiac signs. The signs are labelled here also with serial 
numbers from 0 to 11 along the two radii. 

The lower right quadrant contains a single shadow square; the vertical side is 
marked for shadows of the gnomon of 7 divisions, with the legend saptamgula samku 
chaya (shadow of the gnomon of seven digits) and the horizontal side for shadows of 
the gnomon of 12 divisions with the legend dvadasamgula samku chaya (shadow of the 
gnomon of 12 digits). 

The quadrant on the lower left contains a table of declinations in minutes and 
seconds for intervals of 6° of the sun’s longitude, in descending order starting with 90° 
at the top and reaching up to 6° at the bottom. There is a legend stating that this table 
pertains to paramakrdmti (maximum declination, i.e. obliquity). This table is derived 
from Malayendu Suri’s commentary on Mahendra Suri’s Yantrardja 738 where the 
declinations are given for each degree. 


738 


Raikva 1936, pp. 7-9. 
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Table C012-3 Table of Declinations 


48 

42 

36 

30 

24 739 

18 

12 

6 740 

1037 

931 

816 

692 

561 

426 

286 

146 

49 

44 

4 

22 

54 

5 

17 

49 



90 

84 

78 

72 

66 

60 

54 


1415 

1406 

1382 

1341 

1286 

1216 

1133 


00 

46 

14 

53 

10 

20 

6 


There are close similarities between this astrolabe and that of 1673 belonging to 

IndrajT. 

1. Chased pattern on the front of the crown 

2. The scale on the limb and on the upper half of IndrajT’s astrolabe is graduated for 
1°, 2° and 6°. The scale on the back of the present astrolabe has such a scale, but 
the limb is divided for 1° and 6° only. 

3. The retes show close similarity. 

4. Both carry a special plate for multiple horizons and ecliptic coordinates. On the 
rest of the plates, in both astrolabes, the maximum duration of daylight is given, 
erroneously, for all latitudes as 13 hours and for the latitude of 32° as 14 hours. 

5. The arrangement of the gazetteer is different, but the values are from a common 
source. IndrajT has 31 towns. The present astrolabe mentons only 16 towns and 
omits the foreign towns. 

6. The configuration at the back is almost the same. The circle of the obliquity, 
though not drawn on the upper left quadrant, is extended to the upper right 
quadrant in IndrajT’s astrolabe as in the present case. The declination arcs in the 
upper right quadrant are exactly the same in both the astrolabes, though the 
labelling is different. 


Malayendu Suri.correctly 561 ;55. 
Malayendu Suri.correctly 143;49. 
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7. The lower half of the back is nearly the same, except that the labels of the shadow 
square in Indrajfs astrolabe are shorter. 

8. Finally, the table of declinations in the lower left quadrant in both the astrolabes 
are exactly alike; even the errors in the values of declinations of 24° and 6° are 
exactly the same in both cases. 

Moreover, there is close affinity in workmanship, decorations on the crown, rete 
design, quality of engraving, shortening of words and so on. This leads us to conclude 
that the same artisan must have produced the two astrolabes. Since among Hindus/Jainas 
there is no tradition of artisans producing astrolabes on their own, the same 
astrologer/astronomer must have commissioned both the astrolabes and provided the 
technical designs, with slight variations in the upper left and right quadrants at the back. 

There is also some connection between these two and Raghavajit’s astrolabe of 
1669, because these three have a special plate for multiple horizons and ecliptic 
coordinates. 

Provenance 

This astrolabe appears to have been collected in India by some servant of the East 
India Company and sent to London. It was first housed in the Indian Museum attached 
to the India House, London; later it was moved to the Royal Asiatic Society, 741 and then 
finally to the Victoria & Albert Museum. 
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Botanical, Horticultural, and Zoological Gardens of the Metropolis, London: Henry Hooper, 1839, 
pp. 73-4; cited in Filippoupoliti 2013, p. 21. 



1865 



C013 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 742 

Ca 1670, Gujarat 
Diameter 87 mm 

Qatar, Doha, Museum of Islamic Art (# MW.345.2007) 


Figure C013.1 - Front of the astrolabe (courtesy Anthony J. Turner) 


742 


Entry is based on the description and photos in Linton 1980, no. 227, pp. 180-181, and additional 
photos with Anthony J. Turner, Paris, which are reproduced here. 
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Components 

Mater (d. 87) with crown, shackle, ring, rete for 25 stars, 4 plates, alidade, pin and 
wedge. 

Front 

The crown is high and lobed, and decorated with a design in relief against a chased 
background. The heavy shackle and ring have diamond cross sections. The limb is 
divided in 1° and 6° numbered in 6s, separately for each quadrant, from 6 to 90. 
Sometimes the second digit is placed somewhat higher than the first. 

Rete 

The rete closely resembles the retes in the three previous astrolabes (nos. C010- 
C012). Like them, the present rete is also formed of broad rings of Capricorn and the 
ecliptic which are joined by an untidy equinoctial bar and solstitial bar and by a series 
of scrolls. A rectangular piece represents the Capricorn index. There is a roundish 
turning knob on the Capricorn ring at 90°. The ecliptic is divided into signs and labelled 
with the initial syllables of their names and each sign is further subdivided into groups 
of 6° and numbered. The star pointers are not clearly defined and their names cannot be 
deciphered in the available photographs. There are said to be 25 star pointers. From the 
photos it is clear that these 25 stars include 5 Capricorni (. Makara[puccha]), a Scorpii 
(. Jyesta ) and t Ceti (Samudra-paksT uttara). 

Plates 

There are four plates for the latitudes 18°— 21°; 20°—26°; 23— 27°; 15° [sic! 
25 °]— 32°; with lines for unequal hours and equal hours counted from the western 
horizon. 
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Figure COO.2 - Geographical gazetteer (courtesy Anthony J. Turner) 

Geographical Gazetteer 

On the inner surface of the mater are drawn a series of concentric circles. The 
spaces in between the circles are divided by curved lines to form a spiral, as in C012. A 
geographical gazetteer is engraved here in two circles. In the outer circle are 
accommodated the argument and the names, latitudes and longitudes of 11 localities; 
perhaps the same number are in the inner ring. But the data is difficult to decipher and 
reproduce here completely. 
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Figure C013.3 - Back of the astrolabe (courtesy Anthony J. Turner) 


Back 

The upper half resembles the same in C012. The altitude scales on the rim of the 
upper half are graduated in 1° and 6°, and numbered in 6s (6—90; 90—6). However, 
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in the upper left quadrant the numerals are written upside down. The upper left quadrant 
carries a graph of sines with 30 horizontal parallels. Three of the sine lines are divided 
transversally into 9 parts, and the line below them into about 28 parts. The arc of 
obliquity of the ecliptic is traced on this quadrant and extended into the upper right 
quadrant as in the previous astrolabe. In the right quadrant are drawn 5 quarter circles, 
so that the space between each two arcs represents a pair of zodiac signs. The signs are 
labelled with serial numbers from 0 to 11 along the two radii. 

In the lower half is a double shadow square, on the right for 12 and the left for 7. 
Below the left square is the legend dadascimgula sa[m]ku chdyd and under the right 
square the legend saptdmgula sa[m]ku chdyd. No legends along the vertical scales. On 
the rim below are drawn cotangent scales, as projected from the two horizontal scales. 

The straight bar alidade appears to carry some graduations; there is a pin and a 
broken wedge. It is probable that this astrolabe is also produced in the same milieu as 
the three previous astrolabes (nos. C010, C011 and C012) and therefore it can be 
assigned to the 1670s and to Gujarat. 
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17th century, Gujarat 
Diameter 162 mm 

Hyderabad, State Museum of Archaeology (# 3122) 



Figure C014.1 - Front of the astrolabe (courtesy P. P. S. Flariprasad) 


Components 

Mater (d. 162, h. 207, t. 13) with crown, rete (d. 139) for 15 stars , 7 plates (d. 
139). The ring, shackle, alidade, pin and wedge are missing. A crude non-functional 
wooden alidade, without sights, is attached to the front with a modern bolt and nut. The 
seven latitude plates and the rete were coated with a layer of wax in recent times. 
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Front 


The main body is heavy and massive. The crown is solid without any fretwork. 
The top of the crown culminates into a fig leaf like finial. The two profiles of the crown 
are artistically fashioned with lobes and scallops. Near both the profiles, there are two 
decorative holes. On the front side of the crown is engraved, in western Devanagari 
letters, srijagaccaksuse namah, ‘salutation to the eye of the world,’ that is, the sun god. 743 
The limb is graduated in 1° and 5°, and numbered in 5s, separately for each quadrant, 
starting from the east and west points and proceeding to the north and south points (5— 
90; 90—5; 5—90; 90—5). 



Figure CO 14.2 - Rete of the Astrolabe (courtesy P. P. S. Hariprasad) 


743 


Compare this with the inscription on the crown of the astrolabe made for Damodara in 1605 
(C001): srTdivyacaksuse namah. 
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Rete 

The elegantly crafted rete follows the characteristic ‘bird in the cage’ pattern. The 
ecliptic circle is divided into the twelve zodiac signs and labelled with Sanskrit names 
followed by serial numbers. Each sign is further subdivided into units of 6° each and 
labelled accordingly. On the edge, these divisions are halved, thus producing divisions 
of 3°. There is a plain turning knob a little above the north point. The rete contains 15 
named star pointers, 7 to the north and 8 to the south of the ecliptic. 


Table C014-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 


(3 Ceti 

2 

Mandupasa 

Manusya-pdrsva 

a Persei 

3 

RohinT 


a Tauri 

4 

Mithunapada 

Mithuna-vama- 

padci 

(3 Orionis 

5 

Mithunavd 

Mithuna-vama- 

skamdha 

y Orionis 

6 

Ardra 

Ardra-lubdhaka 

a Canis Majoris 

7 

Maghd 


a Leonis 

8 

Manduranamda 

Kakaskandha 

y Corvi 

9 

Citrd 


a Virginis 

10 

Svdti 


a Bootis 

11 

Visdkhd 


a Coronae Borealis 

12 

Dhanukoti 

Dhanuskoti 

a Ophiuchi 

13 

Sravana 


a Aquilae 

14 

Purvabhadra 

Purva-bhadrapcida 

(3 Pegasiasi 

15 

Krttikd 

* 

Kartita-kara 

(3 Cassiopeiae 
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Plates 

The seven latitude plates are calibrated for different latitudes ranging from 16° to 
35°. On all the plates altitude circles are drawn for each 3°and numbered in 6s. There 
are no azimuth lines. Lines for seasonal hours are drawn and numbered from the western 
horizon. Only the latitude is mentioned on the plates, but no other parameters. The 
degrees of latitude ( aksamscih ) are marked with standard Devanagari numerals, two 
vertical strokes || meaning half a degree or 30 minutes. The plates serve the following 
latitudes: 16°—28;30°, 19;30°—30;30°, 22°—22.30°, 24;30°—25;30°, 26;30°— 
multiple horizons, 28°—30°; 32°—35°. The rationale for selecting these latitudes is 
not clear. In the plate of horizons, just four sets of horizon segments are drawn without 
any labels. There are no declination scales. 

Geographical Gazetteer 

On the inner surface of the main body, there is geographical gazetteer of some 65 
localities with their latitudes in six concentric circles. The first three circles as counted 
from the outside are divided into 16 cells each, the next two into 12 and the sixth circle 
into 8 cells. Thus there are 80 cells in total, but each cell is not devoted to one single 
locality. In the first two circles, each cell carries the name of one locality and its latitude. 
Later, names start spilling out of their cells and continue into the next. Sometimes two 
or three localities are mentioned together in one single compound (e.g. nos. 21-24) and 
then their common latitude, as was done by Malayendu. Also following Malayendu, the 
place names end in the locative case. Sometimes nagara (town, city) is suffixed to place 
names as in nos. 38 and 39; but some other times desa (country) or pradesa (region) is 
added to what are clearly towns such as Aden (no. 2), Mecca (13), Kannauj (41). 
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Figure C014.3 - Geographical gazetteer (courtesy P. P. S. Hariprasad) 

Table C014-2 Geographical Gazetteer 



Place Name 

<P 

Modern Name 


First Circle 



1 

Lamkayam 

0 

Equator 

2 

Adanadese 

12 

Aden 

3 

Kamtl 

12 

Kanchi 

4 

Vidyanagare 

15 

Hampi Vijayanagar 

5 

Habasa 

16 

? 
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Place Name 


Modern Name 

6 

Tilamgadese 

18 

Golconda =Hyderabad 

7 

Vijayapure 

18 

Bijapur 

08 

Jahmana (?)pure 

18;40 

? 

09 

Devagirau 

20; 15 

Daulatabad 

10 

Trya (m)bake 

20; 15 

Tryambakeshwar = Nashik 

11 

Damane 

21;20 

Daman 

12 

Aseragirau 

20;30 

Asergarh 

13 

Makkapradese 

21;20 

Mecca 

14 

Elajapure 

20; 25 

? 

15 

Mandapacale 

22 

Mandu 

16 

Dharayam 

22;30 

Dhar 


Second Circle 



17 

Campanere 

22 

Champaner 

18 

Dlvapure 

22 

Diu 

19 

Stambhatlrthe 

22 

Khambhat 

20 

Bharua(ka?)ce 

22 

Bharuch 

21 

Amadabada- 

23 

Ahmedabad 

22 

Nutanapura- 

23 

7 

23 

Dvaraka- 

23 

Dwaraka 

24 

Uj amnl-nagare su 

23 

Ujjain 

25 

Patane 

24 

Patan 

26 

Jlrnadurge 

22;30 

Junagadh 

27 

Somesvare 

22;15 

Somnath 

28 

Rayadhanapura- 

24 

7 
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Place Name 


Modern Name 

29 

Jalore 

24 

? 

30 

Idare 

24 

Idar 

31 

Slroje 

25 

Sironj? 

32 

Udasapure 

25;30 

Orissa, Bhubaneshwar ? 


Third Circle 



33 

Ajamere 

26 

Ajmer 

34 

Gopalagiri- 

25;45 

Gwalior ? 

35 

Naravare 

25;45 

Narwar 

36 

Kalapyam 

25;45 

Kalpi 

37 

Puskare 

26 

Pushkar 

38 

Agaranagare 

26; 24 

Agra 

39 

VaranasTnagare 

26; 15 

Varanasi 

40 

Kadanagare 

26;29 

Kara 

41 

Kanyakubjadese 

26;35 

Kannauj 

42 

Tirohite 

27 

Tirhut 

43 

Jajanagare Udlsa 

27;15 

Jajnagar 744 


Fourth Circle 



44 

Ayodhyanagare 

27; 22 

Ayodhya = Faizabad 

45 

Kolajalalyam 

28;8 

Aligarh and Jalali 

46 

Yoginlpure 

28;39 

Delhi 

47 

Rohitake 

28;45 

Rohtak 

48 

Merathe 

29 

Meerut 


744 


Jajnagar is an ancient capital of Odisha; overrun by Frruz Shah Tughluq in his eastern campaign. 
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Place Name 


Modern Name 

49 

Mulasthane 

29; 40 

Multan 

50 

Hasyam 

29;45 

Hansi 

51 

Plrojabade 

29;48 

Firozabad 


Fifth Circle 



52 

Kuruksetre 

30; 10 ! 

Kurukshetra 

53 

Kapisthale 

30;30 

Kaithal, Haryana 

54 

Jalamdhare 

30;30 

Jalandhar 

55 

De(Ne)palapure 

31 ;25 

Nepal city = Kathmandu 

56 

Lahora 

31; 15 

Lahore 

57 

Mudhapure 

31; 15 

7 

58 

Badakhasana 

35 

Badakhshan, Afghanistan 


Sixth Circle 



59 

Tusa 

36 

Tus, Iran 

60 

Damagam 

36;30 

Damghan, Iran 

61 

Posaja 

36;40 

7 

62 

Balasa 

36;40 

Balkh, Afghanistan 

63 

Nay as abur a-nagare 

37; 10 

Nishabur, Iran 

64 

Kasmlra 

37; 20 

Kashmir = Srinagar 

65 

CiganI 

37;50 

7 


Back 

On the back, the rim of the upper half carries altitude scales divided in 1° and 5° 
and labelled in 5s (5—90; 90—5), but the rim of the lower half is blank. The upper left 
quadrant has a grid of sixty equi-distant horizontal parallel lines. The upper right 
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quadrant carries 11 declination arcs. Radial lines from the centre to the rim are drawn 
for each 5°. 

There are crude shadow squares drawn in the lower half, on the left in 12 divisions 
and on the right in 7 divisions, but neither the divisions are numbered nor are there any 
labels along the horizontal and vertical scales. Inside the shadow squares is drawn a grid 
of 8 x 4 cells but it is empty. 
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C015® SANSKRIT ASTROLABE WITH THE KATAPAYADI NOTATION, NOT 
SIGNED, NOT DATED 745 


17th century, Gujarat ? 

Diameter 202 mm 

Varanasi, Sampurnanand Sanskrit University, Sarasvati Bhavan Library 



Figure C015.1 - Front of the astrolabe (photo by S. R. Sarma) 


745 


See Sarma 1999b for a detailed description. 
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On this astrolabe, the altitude circles on the latitude plates are numbered in the 
Katapayadi system of alphabetic notation (Figure C015.2), clearly in imitation of the 
Islamic astrolabes where the numbers are represented by the Abjad system. This is one 
of the two astronomical instruments where this notation is used. 746 It also contains 
certain features which are common in Lahore astrolabes but not in Sanskrit astrolabes: 
viz. the graph of the sun’s meridian altitude for 32°, cotangent scale on the lower rim 
of the back, a table of correspondence between 12 zodiac signs and 28 lunar mansions 
on the back, azimuth lines on the plates, a separate plate for ecliptic coordinates and 
multiple horizons, longitudes in the geographical gazetteer, the trifoliate finial of the 
crown and trifoliate terminals of the shackle. 

Components 

Mater (d. 202, h. 249, t. 9) with crown, shackle and ring, rete (d. 181) for 18 stars, 
5 plates, alidade; these are held together with a modern bolt and nut. One of the sighting 
plates attached to the alidade is broken and lost. Plate no. 2 has a crack running across 
two-thirds of the width parallel to the diameter. Otherwise, the astrolabe is in a good 
state of preservation. 

Front 

The mater is surmounted by a high lobed and scalloped crown which terminates 
in a trifoliate finial. The trifoliate motif is repeated in the terminals of the shackle as 
well. The front and back of the crown are plain without any surface decoration. On the 
front side of the crown is engraved the name Pam. Rdmayatna Ojhd. 747 This engraving 
is somewhat broader in comparison to the other engraved forms of writing on the 
astrolabe. It is obviously a later addition, indicating the name of a subsequent owner of 
this astrolabe and not necessarily of the one who got it originally manufactured for his 
use. Leaving this aside, there are yet three distinct styles of engraving of letters and 
numerals, to be found respectively in (i) the geographical gazetteer, (ii) altitudes written 


The second is a Sanskrit celestial globe made by Bulhomal in 1837; cf. Sarma 1999b, Sarma 2012d, 
Sarma 2015b. 

Upadhyaya 1994, p. 307, mentions a Ramayatna Ojha (d. 1938) who became the first head of the 
department of Jyotisa at the Banaras Hindu University. He may or may not have been the owner 
of this astrolabe. 



C015 - Sanskrit Astrolabe with the Katapayadi Notation, not signed, not dated 


1881 


in the Katapayadi notation on the plates, and (iii) the rest. The first two styles are 
somewhat akin to one another with a common characteristic form of the letter ra. 

The limb is divided in 1 ° and 5 ° and numbered in 5s, separately for each quadrant, 
starting from the east and west points and reaching up to the south and north points (5— 
90; 90—5; 5—90; 90—5). 

Rete 

The rings of the Tropic of Capricorn, the ecliptic and the almost complete 
equatorial circle are held together by the equinoctial bar with two counter changes and 
by the solstitial bar with one counter change. There is a small knob at the north point of 
the Capricorn ring. The ecliptic circle is divided into the 12 signs of the zodiac and 
labelled with the respective names in Sanskrit. Each sign is further subdivided into five 
parts of 6° each and labelled as 1, 2, 3, 4, 5. There are 18 named star pointers, shaped 
like tiger’s claws or lobed tiger’s claws. With the exception of one or two cases, the star 
names are quite correctly engraved. 

Table C015-1 Stars on the Rete 



Star Name 

Identification 

1 

SamudrapaksT 

(3 Ceti 

2 

Asvini 

(3 Arietis 

3 

Pretasird 

(3 Persei 

4 

Rohinl 

a Tauri 

5 

Skanda 

a Aurigae 

6 

[Mithuna Jdaksinapada 

k Orionis 

7 

Ardra 

a Canis Majoris 

8 

Lubdhakabandhu 

a Canis Minoris 

9 

Maghd 

a Leonis 
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Star Name 

Identification 

10 

Aryama 748 

(3 Leonis 

11 

Citrd 

a Virginis 

12 

Svdti 

(3 Bootis 

13 

Visakhh-mhtr-mandala 

a Coronae Borealis 

14 

Dhanakoti ( Dhanuskoti ) 

a Ophiuchi 

15 

Abhijit 

a Lyrae 

16 

Sravana 

a Aquilae 

17 

Kukkutapaksa ( °puccha ) 

a Cygni 

18 

Pubhd ( Pur\>a- 
bhbdrapadb) 

|3 Pegasi 


Plates 

There are five plates. One plate, slightly thicker than the others, carries the 
projections of the ecliptic co-ordinates on the obverse and multiple horizons on the 
reverse. The other four plates serve eight different latitudes The degrees of these 
latitudes are engraved at the centre of the plate concerned preceded by aksamsah 
(degrees of latitude). In three cases, the name of an important town situated on that 
latitude is also mentioned. 


Table C015-2 Plates 


<P 

la 

aksamsah 18 

lb 

aksamsah 21 

2a 

aksamsah 24 


Locality 


748 


The star name is Purva-phalgum with the regent Aryama. 
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<P 

Locality 

2b 

aksamsah 27 


3a 

aksamsah, 28 

Vamsavalmagare (?) 

3b 

aksamsah 25;39 (sic! 
28;39) 

Yogimpure (= Delhi) 

4a 

aksamsah 30 


4b 

aksamsah 32 

Lahaura (= Lahore) 

5a 

ecliptic co-ordinates 


5b 

multiple horizons 




Figure C015.2 - Plate for Vamsavalmagara on latitude 28° (photo by S. R. Sarma) 


On plates 1-4, altitude circles are drawn for each 6°, but on 3a for each 3°. 
Azimuth arcs are drawn below the horizon for each 10°. On the right hand side below 
the horizon is written para or pascima (west) and on the left purva (east). Lines of 
seasonal hours are drawn and numbered from the western horizon. On the plate of 
horizons, four sets of 10 segments of horizons are drawn, but these are not labelled. 
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There are two declination scales in each of the four quadrants, but these are labelled 
with serial numbers 1, 2, 3, 4 and not with the actual values of declination. 


Geographical Gazetteer 


The inner surface of the mater is divided into six concentric circles. The first three 
are divided into 48 cells, while the three inner rings are divided into 24 cells each. The 
48 cells of the first three circles are filled respectively with the names ( nagara-nama ), 
longitudes ( vistcira ) and latitudes (, aksamsa ) of 47 towns of the Indian subcontinent, 
Afghanistan and Iran; the 48th cell contains the argument. The three inner circles are 
blank. The following table reproduces the gazetteer, reading from the top and 
proceeding clockwise. 



Figure C015.3 - Geographical gazetteer (photo by S. R. Sarma) 
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Table C015-3 Geographical Gazetteer 



Place Name 
Nagara-ndma 

L 

vistara 

aksamsa 

1 

Vagadada 

80;30 

33;25 

2 

Slraja 

88 

29;36 

3 

Valaka 

101 

36;41 

4 

Hareu 

94; 13 

34;30 

5 

Hosama 

85; 10 

37 

6 

KatamT 

85 

36;55 

7 

Kamdhara 

106;40 

33 

8 

Mulatana 

106;35 

29; 40 

9 

Thaho 

102;7 

25;10 

10 

Huramuja 

95;25 

25 

11 

Vadakasana 

104; 24 

37;10 

12 

Kasagara 

106;3 

44 

13 

Samar akaamda 

99; 15 

39;37 

14 

Vukharo 

97;30 

39;50 

15 

Bhorura 

108;40 

31; 10 

16 

Parasanlra 

115.55! 

31.4 

17 

Ayodhya 

118;6! 

37;22! 

18 

Manikapura 

118;10 

26;49 

19 

Jaunapura 

119;6 

26;36 

20 

Gopamau 

116;33 

26;45 

21 

Daulatavadu 

111 

20;30 

22 

Samar akotu 

105 

25 

23 

Kavila 

104;40 

34;30 


Modern Name 

Baghdad 

Shiraz 

Balkh 

Herat 

Hausam = Khuzem 
Kutom 
Qandahar 
Multan 

? 

Hurmuz 

Badakshan 

Kashghar 

Samarqand 

Bukhara 

? 

Peshawar 

Ayodhya = Faizabad 
Manikpur 
Jaunpur 
Gopamau 
Daulatabad 
? 

Kabul 



1886 


Sanskrit Astrolabes with Multiple Plates 



Place Name 
Nagara-nama 

L 

vistara 

<P 

aksamsa 

Modern Name 

24 

Sevata 

117; 10 

32;50 

? 

25 

UjjayinI 

102! 

22;30 

Ujjain 

26 

Vijayapura 

105;3 

17;20 

Bijapur 

27 

Bhl(?)haraica 

109;4 

22;20 

Broach 

28 

Campanairi 

108;45 

22;30 

Champaner 

29 

Ahamadabada 

108;40 

23; 15 

Ahmedabad 

30 

Karo 

117;6 

26;35 

Kara 

31 

Sambhara 

115 

28;6 

Sambhal 

32 

Vadau 

114;59 

27;32 

Badaun 

33 

Agara 

114 

37; 13 

Agra 

34 

Thanesvara 

112;33 

3[0]; 10 

Thane sar 

35 

Panlpatha 

113;20 

28;52 

Panipat 

36 

Kola 

114; 19 

28;4 

Aligarh 

37 

Syalakota 

109;4 

33 

Siyalkot 

38 

Varana 

114 

28;48 

Baran = Buland Shahar 

39 

Suratanakota 

• 

115 

28;30 

Sultankot 

40 

Dilll 

113;35 

28;29(28;39) 

Delhi 

41 

Ajameri 

111:05 

24 

Ajmer 

42 

Gvaliyara 

114 

26;29 

Gwalior 

43 

Kasmlra 

108 

35 

Kashmir 

44 

Tripapa 

110 

40 

Tibet 

45 

Varanasi 

117;20 

[2]6;55 

Varanasi 

46 

Lahaura 

119;20 

31 ;50 

Lahore 

47 

Kannauja 

115;50 

26;35 

Kanauj 


C015 - Sanskrit Astrolabe with the Katapayadi Notation, not signed, not dated 


1887 


Place Name L cp Modern Name 

Nagara-nama vistara aksamsa 


Back 

The rim of the upper half carries altitude scales, divided in 1° and 5° and 
numbered in 5s (5—90; 90—5). The rim of the lower half contains cotangent scales as 
projected from the shadow squares, a feature rare in Sanskrit astrolabes. The upper left 
quadrant bears a sine graph with 60 parallel horizontal lines, each fifth being highlighted 
by a dotted line. From the centre are drawn 18 radial lines for each 5°. 

In the upper right quadrant are drawn 17 equidistant and concentric quarter circles. 
The space between two successive circles represents 10° of the zodiac. These spaces 
are labelled along the vertical and horizontal radii with the serial number and the first 
letter of the name of the zodiac sign in the following manner. On the vertical radius, 
starting from the top, 9 Dha[nus], 8 Vr[scika], 7 Tu[la], 6 Ka[nya[, 5 Sim[ha], 4 Ka[rka] 
(that is from the winter solstice to the summer solstice); then on the horizontal radius, 
starting from the centre: 3 Mi[thuna], 2 Vr[sabha], 1 Me[sa /, 12 MT[na], 11 Kum[bha], 
10 Ma[kara] (that is, from summer solstice to winter solstice). 

Upon these arcs is projected the curve of the meridian altitude of the sun through 
the year for Lahore on the latitude of 32° and labelled Lahaura 32. 
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Sanskrit Astrolabes with Multiple Plates 



Figure C015.4 - Back of the astrolabe (photo by S. R. Sarma) 


The lower half is occupied by a double shadow square; on the left for a gnomon 
of 12 digits and on the right for a gnomon of 7 digits. There are, however, no labels on 
these squares. Within the shadow squares are two semi-circular scales; the outer one is 
divided into 12 parts in which the names of the 12 zodiac signs are written. The inner 
scale contains the names of the corresponding 28 lunar mansions. 
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Alidade 

At the centre of the back is pivoted an ornate alidade. Arcs corresponding to those 
in the upper right quadrant are engraved over half the length of the alidade. One of the 
two sighting vanes attached to the alidade is broken. The alidade together with the plates 
and the rete are attached to the mater by means of a large broad-headed pin and a nut, 
which are modern replacements. 

Besides the name of Pandit Ramayatna Ojha, the astrolabe does not carry any other 
inscription regarding its maker or the date of its manufacture. But, as has been 
mentioned above, there are many points of correspondence between this astrolabe and 
the Mughal astrolabes of the sixteenth and seventeenth centuries. Therefore, one is 
inclined to assign this astrolabe to the seventeenth century. 

As noted above, in three plates the names of the towns have been mentioned, viz. 
Vamsavallnagara at 28° N; Yoginlpura, i. e. Delhi at 28;39° N and Lahore at 32°. Thus 
the maker laid stress on these three towns. Of these, Delhi and Lahore were Mughal 
imperial capitals. Moreover, in the upper right quadrant on the back, there is a curve for 
the sun’s meridian altitude for Lahore at 32°. It may suggest that the maker is from 
Lahore. On the other hand, while all other plates were sexpartite, that one for 
Vamsavallnagara at 28° is tripartite, thereby allowing finer measurements of altitude at 
this place. Can it then be that the maker is from this Vamsavallnagara? However, in 
spite of painstaking search, it has not been possible to locate any mention of this place 
situated, roughly on 28° N, either in Gujarat, or in Rajasthan, or in western Uttar 
Pradesh. Probably the place is now known under a Middle Indie form of the name which 
is phonetically far removed from Vamsavallnagara. 

Bibliography 
Sarma 1999b 
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C016® SANSKRIT ASTROLABE, UNSIGNED, UNDATED 

17th Century, Gujarat 
Diameter of the plates 122 mm 

New Delhi, National Museum, Ajit Mookerjee Collection (# 82.298/1-6) 



Figure C016.1 - Six Plates for latitudes 19°, 20°, 22°, 27°, 29° and 35° 
(courtesy National Museum, New Delhi) 
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Of this astrolabe, there survive only the six plates. 749 These are quite unusual 
because on these are engraved the oblique ascensions or the rising times of the zodiacal 
signs ( svodaya ) in ghcitis and pal as for the given latitude. 730 The only other instance of 
this nature is the Sanskrit astrolabe at Jodhpur (CO 19). 

The plates serve the following latitudes: multiple horizons—20°; 21°—22°; 
19°—25°; 26°—27°; 29°— 30°; 32°—35°. On the latitude plates, altitude circles are 
drawn for every 6°. Lines for seasonal hours are counted from the western horizon and 
numbered from 1 to 12. On four plates, dotted lines for equal hours are drawn from the 
western horizon; in two plates (lb for Devagiri and 3b for Ahmednagar), dotted lines 
show seasonal hour lines counted from both the eastern and western horizons. Azimuth 
arcs are not drawn on any plate. The eastern horizon is marked as purva (east) or 
pu[rva]ksi[tija] (eastern horizon), and the western horizon as pa[scima] (west) or 
pa[scima]ksi[tija (western horizon). 

In the space between the oblique horizon and the Tropic of Cancer are engraved 
the latitude ( afkscimsa]), the equinoctial shadow ( chcifya]), the name of the town situated 
on the latitude and the duration of the longest day at this latitude (di= parama-dina). 
The rising times of the 12 zodiac signs are engraved between the hour lines. Two 
toponyms are difficult to decipher. Gwalior is assigned the latitude of 25°, instead of 
the traditional 26°. 

The information engraved on these plates, containing the names of the towns, their 
latitudes, the equinoctial shadows, the durations of the longest day, is shown in the table 
below. 


Some of these plates are illustrated in the following publications with not very accurate 
descriptions. Mookerjee 1966, pp. 79-80: astrolabe plates for Agra and multiple horizons; 
Mookerjee & Khanna 1977, p. 116: plates for Dill! and Amedanaga[ra], Mookerjee 1966, pp. 79- 
80, assumes that this ‘astrolabe [was] principally used by Jai Singh’ and so locates it in Rajasthan 
and dates it to the 18th century. But it is reasonable to assume that it was made in Gujarat and 
perhaps already in the 17th century. 

Diya’ al-Dln Muhammad provides a table of rising times, in hours and minutes, for each degree of 
latitude between 20° and 39° on the back of a splendid astrolabe which he made in AH 1067/ AD 
1656 and which is now at the Astronomical Observatory, Jaipur (Table A074-2). The table is 
reproduced in Kaye 1918, p. 23; Kaye adds (p. 120) that from these rising times, the ascendant can 
be calculated for any latitude, if the position of the sun is known; similar tables are engraved also 
on A092 and A093. 
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Sanskrit Astrolabes with Multiple Plates 


Table C016-1 Geographical Data on the Plates 



<P 

Place Name 

Equinoctial 

Shadow 

Longest 

Day 

Modern 

Name 

lb 

20° 

Devagiri 

4; 20 

33;4 

Daulatabad 

2a 

21° 

Sanjan? 

4;39 

33;36 751 

Sanjan, 

Gujarat? 

2b 

22° 

Magva ? 

4;50 

33;26 

Mecca? 

3b 

19° 

Amedanaga[ra] 

4;8 

32;56 

Ahmednagar 

3a 

25° 

Gvalera 

5;39 

34;0 

Gwalior 

4a 

26° 

Ajamera 

5;51 

34;8 

Ajmer 

4b 

27° 

Agara 

6;6 

34;20 

Agra 

5a 

29° 

Dill 

6;38 

34;42 

Delhi 

5b 

30° 

Kuruksetra 

6;55 

34;56 

Kurukshetra 

6a 

32° 

Lahora 

7;31 

35;20 

Lahore 

6b 

35° 

Kasmlra 

8;3 

36;2 

Srinagar 


The rising times for the eleven different latitudes are shown in the following two 
tables. 752 On the plates, the rising times in ghcitis and polos are mentioned for each of 
the twelve signs separately. In the tables below, signs with the same value are paired 
together. 


Table C016-2 Rising Times of Zodiac Signs at Different Latitudes 


Town 

Latitude 

Longest 

Day 

Aries 

Pisces 

Taurus 

Aquarius 

Gemini 

Capricorn 

Cancer 

Sagittarius 

Leo 

Scorpiirpio 

Virgo 

Libra 

Ahmednagar 

19° 

32;56 

A3;57 

4p?6 

5;9 

5;37 

5;30 

5; 19 

Daulatabad 

20° 

33;4 

3;56 

4;25 

5;9 

5;37 

5;33 

5;20 


751 


752 


This value is too high. 

There are some errors in the values given for Ahmednagar, Sanjan, Daulatabad and Kurukshetra. 
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Town 

Latitude 

Longest 

Day 

Aries 

Pisces 

Taurus 

Aquarius 

Gemini 

Capricorn 

Cancer 

Sagittarius 

Leo 

Scorpiirpio 

Virgo 

Libra 

Sanjan? 

21° 

33;36 

3;53 

4;23 

5;8 

5;38 

5;35 

5;23 

Magva? 

22° 

33;26 

3;50 

4; 20 

5;7 

5;39 

5;38 

5;26 

Gwalior 

25° 

34;0 

3;42 

4; 14 

5;4 

5;42 

5;44 

5;34 

Ajmer 

26° 

34;8 

3;4 

4; 12 

5;4 

5;42 

5;46 

5;36 

Agra 

27° 

34;20 

3;37 

4; 10 

5;3 

5;43 

5;48 

5;39 

Delhi 

29° 

34;42 

3;32 

4;6 

5; 1 

5;45 

5;52 

5;44 

Kurukshetra 

30° 

34;56 

3;30 

4;4 

5;0 

5;46 

5;54 

5;47 

Lahore 

32° 

35;20 

3;23 

3;56 

4;58 

5;48 

5;59 

5;53 

Kashmir 









= Srinagar 

35° 

36;2 

3:13 

3;51 

4;55 

5;51 

6;7 

6;3 


In contradistinction to the abundance of data engraved on the latitude plates, the 
plate of horizons has hardly any inscriptions. Here four sets of nine horizons are drawn, 
too close together to allow any label. The first set carries the label 2 at both ends, the 
second 3 and the third and fourth 8! There are no other labels or legends. 

Provenance 

Formerly in the private collection of Ajit Mookerjee (probably acquired in Jaipur), now 
donated to the National Museum. 


Bibliography 
Mookerjee 1966. 

Mookerjee & Khanna 1977. 
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CO 17® SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 

17th century, Gujarat 
Diameter 177 mm 

New Delhi, Red Fort, Mumtaj Mahal Museum (# 40.417) 

CCA 97 



Figure C017.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Mater (d. 177, h. 240, t. 7) with crown, shackle and ring; rete (d. 159) for 23 stars, 
2 plates (d. 158), alidade; no pin, no horse. 

Front 

The crown is rather large with very wide base (as in DamodaRas astrolabe C001) 
and perforated with large holes. Decorative lines are engraved on the front of the crown. 
The ring and shackle have diamond cross section. The limb is divided in 1° and 3° and 
numbered in 3s, most unusually, starting from the east point and proceeding counter¬ 
clockwise. 

Rete 

The rete has a coppery tint and displays the ‘bird in the cage’ pattern. The Tropic 
of Capricorn and the ecliptic are almost fully represented. The equator is shown only in 
the lower half. The three rings are joined by the equinoctial bar with two counterchanges 
and partly by the solstitial bar. The tracery is foliate, the tips of the leaves constituting 
the star pointers. The ecliptic is divided into 12 signs of the zodiac, labelled by the initial 
syllables of their names; the signs are further subdivided into groups of 6° and 
numbered. There are 23 named star pointers. The names are engraved quite correctly. 

Table C017-1 Stars on the Rete 



Star Name 

Full/Correct 

Form 

Identification 

01 

Samudrapaksa 

SamudrapaksT 

13 Ceti 

02 

Manusyaslrsa 


(3 Persei 

03 

Manusyapdrsva 


a Persei 

04 

Rohinl 


a Tauri 

05 

Scinmukha 


a Aurigae 

06 

Mithunapadadaksina 


(3 Orionis 

07 

Hasta 

Mithuna-vama- 

hasta 

y Orionis 
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Star Name 

Full/Correct 

Form 

Identification 

08 

Mithuna 

Mithuna-daksina- 
pada] 

k Orionis 

09 

Ardra lubdhaka 


a Canis Majoris 

10 

Lubdhakabamdhu 


a Canis Minoris 

11 

Maghd 


a Leonis 

12 

Uttaraphalgum 


(3 Leonis 

13 

Kakaskandha 


y Corvi 

14 

Citrd 


a Virginis 

15 

Svdti 


a Bootis 

16 

Visdkhd- 

matrmandala 


a Coronae 

Borealis 

17 

Dhanuhkoti 

Dhanuskoti 

a Ophiuchi 

18 

Dhanuhsaragra 


p 1 " 2 Sagittarii 

19 

Abhijit 


a Lyrae 

20 

Sravana 


a Aquilae 

21 

Kukumdapuccha 

Kukkutapuccha 

a Cygni 

22 

Asvandbha 

Asvanabhi 

6 Pegasi 

23 

Purvabhadrapada 


(3 Pegasi 


Plates 

There is space for 3 plates, but only 2 are extant now which serve the latitudes 
22°, 23°, 37° and the plate of horizons. On the latitude plates, almucantars are drawn 
for every 3° and alternate lines are numbered in 6s. There are no azimuth arcs. Lines 
are drawn for unequal hours and for equal hours, both of which are numbered from the 
western horizon. On the plate face for Ujjain, there are lines of unequal hours and of 
equal hours counted both from the eastern and western horizons. Below the horizon line 
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are written the latitude, the name of a town situated on this latitude, the duration of the 
longest day in ghcitis and palas, the lengths of the midday equinoctial shadow ( chdyd ) 
and its hypotenuse ( karna ) of the right-angled triangle formed by the gnomon and the 
midday equinoctial shadow. These inscriptions are tabulated below. 



Place Name 

cp 

Equinoctial 

Hypotenuse 

Longest 




shadow 


Day 



paldmsdh 

chdyd 

karnah 

Parama-dina 

la 

Ujjain 

(avantikdydm) 

22° 

5 

13 

33;30 

lb 

— 

37° 

9 

15 

36;24 

2a 

Ahmedabad 

23° 

5;6 

13;3 

33;50 


(i ameddvdda ) 







Figure C017.2 - Plate for Ahmedabad on Latitude 23°, detail (photo by S. R. Sarma) 


The reverse side of the second plate is engraved as the plate of horizons, but there are no labels. 

Mater 

The inner side of the mater is blank, but the following data are engraved there, 
perhaps as memoranda. The first two columns contain the names of four towns and their 
latitudes. It is not clear what the entries in the third column are. 
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Table C017-2 Geographical Data on the Mater 



Place Name 


? 

1 

lamkayam at the 
equator 

0° 

9;34 

2 

adane at Aden 

11° 

30;38 

3 

tilamge at 

Golconda=Hyderabad 

18° 


4 

devagirau at 
Daulatabad 

20;34° 



Back 

On the back, the rim of the upper half carries the altitude scale in 1° and 3° (3— 
90; 90—3). The rim of the lower half is empty. There is a sine graph in the upper left 
quadrant, 13 equidistant quarter circles in the upper right quadrant, shadow squares in 
the lower half, on the left with 6 divisions and on the right 7 divisions. But there are no 
numbers or labels in any of the four quadrants. There is a crude alidade. 

Bibliography 

Kaye 1921, pp. 9-12, figs. 5-6. 

Gunther 1932, no. 97, p. 226. 

Behari & Govind 1980, pp. 100-101. 


1899 


CO 18 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 753 


17th century, Gujarat 
Diameter 165 mm 
Ahmedabad, PC 



Figure CO 18.1 - Front of the astrolabe (photo by the owner) 


753 


The description is based on detailed photographs kindly provided by the owner. 
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Sanskrit Astrolabes with Multiple Plates 


The main body of this copper astrolabe appears to have been originally made as 
three separate components, viz. a thin sheet with the crown for the back, the full circular 
rim with the degree scale and the crown in the front and, in between these, a thick 
circular rim with the crown; then these three parts were nailed together. It is an unusual 
method of producing the mater. At some point these three parts came apart, the thick 
rim was lost and a part of the circular scale was broken and lost. Then a skilful carpenter 
attached the surviving pieces to a wooden board with a raised rim, covering in this 
process any engraving that may have been on the inner surface of the mater. The repair 
must have been done some time ago because the wooden board has aged and is cracked 
at places. 

Components 

Mater (d. 165, h. 207, t. 17), rete (d. 135) for 16 stars, 6 plates (d. 135), alidade, 
pin; wedge, shackle and ring are missing. 

Front 

The lobed crown with a broad base is plain. The circular finial of the crown, which 
holds the shackle and ring, is broken and the ring and shackle are lost. The circular scale 
is broken into two pieces; one piece is lost, the other is nailed to the wooden board, but 
it is much damaged. The engravings on it are hardly decipherable. 

The limb with the degree scale is unusually wide. A very narrow inner band carries 
the scale of single degrees. Unlike on the back, the degree divisions here are not very 
uniform. The broader outer band is divided into groups of 6° and is numbered serially 
from 1 to 60, starting at the south point and proceeding clockwise (1—60). 

Rete 

The rete is constituted by a very narrow ring carrying the Tropic of Capricorn and 
a broader ring bearing the ecliptic. There is no equatorial ring. The two rings are held 
together by the equinoctial bar with one counter change and a series of vines and leaves. 
The narrow ring of Capricorn is slightly damaged; it is bent inwards in the Pisces 
segment. The circles representing the celestial equator and the Tropic of Cancer are 
partly visible on the surface of the rete. 
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Figure C018.2 - Rete of the astrolabe (photo by the owner) 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names followed by serial numbers. Each sign is further subdivided into five parts of 6° 
each and numbered in an anti-clockwise direction. 

The star-pointers are shaped like the leaves of a creeper. There are 16 named stars, 
10 outside the ecliptic and 6 inside. The names are neatly engraved, with occasional 


errors. 
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Table C018-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Matsyodara 


(3 Andromedae 

2 

Rohini 


a Tauri 

3 

Sanmukha kd tri 

Sanmukha 

a Aurigae 

5 

Mithuna vama 
skamdha 


y Orionis 

4 

Manusa daksina 
pada 

Mithuna daksina 
pada 

k Orionis 

6 

Ludhbaka 

Lubdhaka 

a Canis Majoris 

7 

Ludhbaka-bamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

8 

Maghd 


a Leonis 

9 

Kakaskamdha 

Kakaskandha 

y Corvi 

10 

Citrd 


a Virginis 

11 

Svdti 


a Bootis 

12 

Dhanuhkoti 

Dhanuskti 

a Ophiuchi 

13 

Abhijit 


a Lyrae 

14 

Sravana 


a Aquilae 

15 

Kukkutapuccha 


a Cygni 

16 

Asvamukha 


8 Pegasi 


Plates 

There are six plates on which are drawn altitude circles for each 3° and labelled 
and unequal hour lines numbered from 1 to 12 from the western horizon. There are no 
azimuth arcs. A square incision is made at 180° which fits into a tooth in the limb. On 
each side of the six plates are mentioned the degrees of latitude ( aksdmsdh ) for which it 
is calibrated and the corresponding midday equinoctial shadow ( aksabhci ), one below 
the other: 
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Table C018-2 Plates 



<P 

aksamsa 

Tan cp 
aksabha 

la 

19;0 

4;8 

lb 

21 ;0 

4;36 

2a 

22;36 

5;0 

2b 

24;0 

5;21 

3a 

25 ;0 

5;36 

3b 

26;0 

5;50 

4a 

27;0 

6;6 

4b 

28;39 

6;36 

5a 

30;0 

6;56 

5b 

32;0 

7;30 

6a 

33;0 

7;48 

6b 

35;0 

8;24 
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Sanskrit Astrolabes with Multiple Plates 



Back 

The rim of the upper half carries altitude scales, divided in 1 ° and 6° (6—90; 90— 
6). The rim of the lower half is blank. The upper left quadrant contains a sine-cosine 
graph, with 30 equidistant horizontal parallels and 6 equidistant vertical parallels. These 
are drawn very neatly and accurately but not numbered. In the upper right is the solar 
quadrant on which are drawn five concentric quarter circles dividing the quadrant into 
6 zones. These are numbered along the horizontal radius as 10, 20, 30, 40, 50, 60, 
starting from the centre and proceeding towards the circumference. A half circle was 
drawn with the vertical radius as the diameter, apparently by mistake. 
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The two lower quadrants carry the shadow squares, on the left for a gnomon of 12 
digits and on the right for a gnomon of 7 feet. The scales are neatly divided and 
numbered, but there are no labels. 



Figure C018.4 - Back of the astrolabe (photo by the owner) 


Alidade 

A heavy alidade with sights is pivoted at the centre. The right half is divided into 
12 parts and numbered as 2, 4, .. .24, starting from the centre and proceeding to the tip. 
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Each of these units is subdivided into 2 parts on the edge. The left half is divided into 
10 parts, and numbered as 3, 6, 9, ... 30, starting from the centre and proceeding to the 
tip. Each of these units is divided into 3 parts on the edge. A pin with a broad head 
passes through the central hole of all the parts and holds them together. The wedge 
which should hold the pin tightly in position is missing. 

Date and Provenance 

There is no inscription on this astrolabe informing the date of manufacture or the 
name of the maker or of the person who commissioned it. However, on each side of the 
plates, in addition to the latitude (q ), the equinoctial shadow (tan cp) is also mentioned. 
This is a practice followed in some of the early Sanskrit astrolabes of Gujarat. Therefore 
it is most likely that the present astrolabe was produced in Gujarat in the seventeenth 
century. The astrolabe was acquired by the father of the present owner around 1975 
from an antique dealer in Ahmedabad. 
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CO 19 SANSKRIT ORNITHOMORPHIC ASTROLABE, NOT SIGNED, NOT 
DATED 754 

17th Century, Gujarat 
Diameter ca 300 mm 
Jodhpur, PC 


Figure CO 19.1 - Front of the astrolabe (photo by Dr Alexander Walland) 


754 


The entry is based on the photos kindly provided by Dr and Mrs Walland, Ingelheim, Germany, 
who saw this astrolabe in spring 2005 in a shop inside Umaid Bhawan Palace, Jodhpur, Rajasthan. 
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This is a unique ornithomorphic astrolabe with the star pointers on the rete shaped 
like various kinds of birds. It is also remarkable that on the only surviving plate designed 
for the latitude of 20°, the legend mentions not just the latitude, but also the midday 
equinoctial shadow, the hypotenuse of the right-angled triangle formed with the gnomon 
and the equinoctial midday shadow, the duration of the longest day, the oblique 
ascensions or the rising times of the 12 zodiac signs at this latitude, and the names of 
seven other localities with approximately the same latitude where this plate face can be 
used for observation and computation. No other Sanskrit astrolabe is known where the 
plates contain so many parameters. The plates in the astrolabe C016 mention some of 
these parameters, viz., the latitude, equinoctial shadow, duration of the longest day and 
the oblique ascensions. 

Components 

Mater (d. ca 300) with a shackle and ring, two plates, rete, alidade (pin and wedge 
are missing). 

Front 

The crown is very small and low, with an inscription srimahaganapataye namah, 
‘salutation to glorious great Ganapati.’ The limb is neatly divided in 1° and 5°; groups 
of 5° are numbered serially from 1 to 15, separately in each quadrant, starting from the 
east and west points and proceeding to the north and south points (1—15; 15—1; 1— 
15; 15—1). The labels in Devanagari numerals are neatly engraved. The inner surface 
of the mater is blank. 

Rete 

The unique ‘ornitho-morphic’ rete is heavily damaged; almost the entire eastern 
half of the outer circle constituting the Tropic of Capricorn is broken; so too probably 
some star pointers in the vicinity. The design however is very interesting and unusual, 
the star pointers being constituted by the beaks 755 of peacocks and cranes, and a few tips 
of leaves or flowers. 756 The solstitial bar, counterchanged at the centre, and the 


In fact, the Sanskrit word for star pointer is cancu, lit. bird’s beak 
For another rete with peacocks and parrots, see D015. 
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equinoctial bar, without counter change, are formed by densely joined lozenges with 
holes in the middle. Two large segments of the equator are shown, one below the ecliptic 
and the other inside the ecliptic. The ecliptic is fully represented; it is divided into the 
12 signs of zodiac and labelled with the names of the signs together with their serial 
numbers. Each sign is further subdivided into ten divisions of 3° and numbered in 3s in 
an anti-clockwise direction. Perched on these rings are some 11 peacocks, cranes and 
other birds whose beaks constitute the star pointers; likewise about 10 leaf-clusters. 
These are positioned correctly where the star pointers are generally placed. However, 
no star names engraved on these birds or leaves can be seen in the photos. Without such 
names the rete loses some of its functional value. 

Plates 

There are two plates. It is not clear whether they have projections engraved on 
both sides or only on one side. One of these is heavily damaged on the edge. It is 
probably calibrated for the latitude of 27°, which is the latitude of Jaipur. No clear photo 
is available of this plate. 

In the other plate, one face is calibrated for 20 degrees. There are full circles of 
the tropics of Capricorn and Cancer, the equator and the prime meridian. Altitude circles 
are drawn for each 2° and labelled on the left hand side as well as on the right as 2,4, 6 
and so on. Below the oblique horizon are drawn unequal hour lines; these are numbered 
as 1, 2, 3 ... 12, starting from the western horizon. 



Figure C019.2 - Inscription on the plate for the latitude of 20° (photo by Dr Alexander Walland) 

Within the circle of the Tropic of Cancer, just below the oblique horizon, there is 
an inscription in four lines. 





1910 


Sanskrit Astrolabes with Multiple Plates 


akscih 20 bhd 4/35 karna 12/50 paramadinam 33/11 svodayah || 
me 231 vr 262 mi 308 ka 338 sim 336 ka 325 carakhamdani me 
47 vr 37 si 15 ahamadanagare makkdh devagirau vidyanagare 
buhrdnapure h/ddvase phiramga yatraiteksds tatredam | 

‘[Degrees of] latitude (aksa ) 20; [midday equinoctial] shadow (bhd) 4;35; 
hypotenuse (karna) 12;50; longest day ( parama-dina) 33; 11. Oblique ascensions 
(svodaya) [in palas ]: Aries 231, Taurus 262, Gemini 308, Cancer 338, Leo 336, 
Virgo 325. Ascensional differences ( cara-khanda ): Aries 47, Taurus 37, Gemini 
15. In Ahamadanagara, Makka , Devagiri, Vidyanagara, Buhranapura, H/Davasa, 
Phiramga, [and wherever] these [degrees of] latitude [prevail], this [latitude plate 
is to be used].’ 

The seven towns enumerated above should be situated on or close to the latitude 
of 20°. The last two cannot be identified. 

1 Ahamadanagara = Ahmednagar 

2 Originally sakkah was written and then corrected to Makkah =Mecca 

3 Devagiri = Daulatabad 

4 Vidyanagara = Hampi Vijayanagar 

5 Buhranapura = Burhanpur 

6 H/Davasa ? 

7 Phiramga ? 

Oblique Ascensions and Right Ascensions 

The inscription enumerates the oblique ascensions ( svodaya ) and the ascensional 
differences ( cara-khanda ) at latitude 20°. The former are given for the first 6 zodiac 
signs and they apply to the next 6 signs in the reverse order. By the addition or 
subtraction of the oblique ascensions and the ascensional differences, the right 
ascensions or the rising times of the signs at the equator are obtained as shown in the 
table below. 
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Table C019-1 Oblique and Right Ascensions 


Signs 

Oblique 

ascensions 

Ascensional 

differences 

Right 

ascensions 

Aries Pisces 

231 

+ 47 

278 

Taurus Aquarius 

262 

+ 37 

299 

Gemini Capricorn 

308 

+ 15 

323 

Cancer Sagittarius 

338 

- 15 

323 

Leo Scorpio 

336 

-37 

299 

Virgo Libra 

325 

-47 

278 


Oblique Ascensions at latitude 20° 

The values given on this plate are in palas ; these are reproduced in column 2 in 
the table below. Plate la of the astrolabe C016 also gives the oblique ascensions for 
Devagiri on latitude 20°. Here the values are ghatis and palas. These values are 
reproduced and converted into palas in column 3. A comparison of the two sets shows 
that there are small differences. 


Table C019-2 Oblique Ascensions on C019 compared to those on C016 


Signs 

Oblique ascensions 
in the present 
astrolabe C019 

Oblique ascensions 
in astrolabe C016 

Aries Pisces 

231 

3;56 = 236 

Taurus Aquarius 

262 

4;45 = 265 

Gemini Capricorn 

308 

5;09 = 309 

Cancer Sagittarius 

338 

5;37 = 337 

Leo Scorpio 

336 

5;33 = 333 

Virgo Libra 

325 

5;20 = 320 
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Back 

On the back, the rim of the upper half carries altitude scales divided in 1° and 6° 
(6—90; 90—6). Inside the rim, altitude circles are engraved seven each above and below 
the horizon. It appears that the maker wanted to engrave here the projections for some 
latitude. But, absent-mindedly drew the altitude circles also below the horizon. When 
he realized his mistake, he gave up further engraving. The altitude circles appear to have 
been numbered on the left-hand side. In the middle, there are faint traces of the circle of 
the Tropic of Cancer. There are marks of division on the horizon and on the altitude 
circles below it, and these divisions appear to have been numbered. 

Alidade 

The alidade has pointed tips, and an exaggerated centre piece with a large circle. 
The length of the alidade is divided into two halves. The half towards the centre, i.e. the 
inner half, is graduated into 30 parts on either side of the centre and numbered 
accordingly starting from the centre. The sighting plates are however unusual; their 
width is twice that of the alidade. Consequently one half of the sighting plates rests 
beyond the surface of the alidade. Each sighting plate has two apertures. The larger 
aperture is correctly placed above the inner edge of the alidade which coincides with the 
diameter of the astrolabe. The smaller one is placed in the half which is jutting out. 
Consequently, the line joining the two smaller apertures does not pass through the centre 
of the astrolabe. 
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C020 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED, WITH A 
WOODEN CASE 757 


17th century, Gujarat 
Diameter 148 mm 
Jodhpur, PC 



Figure C020.1 - Front of the astrolabe (photo by Dr Jean-Michel Delire) 
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Entry based on photos kindly provided by Dr Jean-Michel Delire who saw this astrolabe in a 
handicrafts shop at Jodhpur in August 2013. 







1914 


Sanskrit Astrolabes with Multiple Plates 


This is a well-crafted astrolabe with very elegant numbers on the limb. But the 
engraving on the back is incomplete, without any legends and with almost all the scales 
unnumbered. 

Components 

Main body (d. 148, h. 180, t. 10) with crown, shackle and ring, rete, 4 plates, 
wooden case; alidade, pin and wedge appear to be missing. 

Front 

The crown is high and solid with a broad base; profiles are formed lobes and ogees, 
two decorative holes at the left and right; there is a finial, but its shape is not clearly 
visible, simple shackle and ring. The limb is graduated in 1° and 6°; groups of 6° 
numbered separately in each quadrant (6—90; 90—6; 6—90; 90—6). 

Rete 

The rete consists of a very narrow ring of the Tropic of Capricorn, a narrow ring 
of the lower half of the equator and a very broad ring of the ecliptic, the three held 
together by the equinoctial bar which has one counter change at the vernal equinox. The 
ecliptic ring is divided into the 12 zodiac signs and labelled with their names; each sign 
is subdivided in groups of 6°, but not numbered. There is a sturdy knob at the north 
point. The rete displays the ‘bird in the cage’ pattern. 758 Because of the heavy patina, 
star names cannot be read completely, but it is not difficult to identify them. 


758 


Cf. Sarma 2011a, pp. 108-110, figure 8. 
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Figure C020.2 - Rete of the Astrolabe (photo by Dr Jean-Michel Delire) 


Table C020-1 Stars on the Rete 



Star Name 

Identification 

1 

Samudra-paksT 

(3 Ceti 

2 

Manusya-sTrsa 

(3 Persei 

3 

Rohini 

a Tauri 

4 

Ardra-lubdhakci 

a Canis Majoris 

5 

Lubdhaka-bandhu 

a Canis Minoris 

6 

Maghd 

a Leonis 

7 

Hasta 

6 Corvi 

8 

Citra 

a Virginis 
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Star Name 

Identification 

9 

Visakha-matr-mandala 

a Coronae Borealis 

10 

Svdti 

a Bootis 

11 

Dhanuskoti 

a Ophiuchi 

12 

Abhijit 

a Lyrae 

13 

Sravana 

a Aquilae 

14 

Kukkutapuccha 

a Cygni 

15 

Purva-bhadrapada 

(3 Pegasi 


Plates 

There are four plates serving 8 different latitudes. On all the plates altitude circles 
are drawn for every 6° and labelled in the east and west, but there are no azimuth arcs. 
Lines for unequal hours are drawn from the western horizon and those for equal hours 
from both the western and eastern horizons. On each plate face, the name of the locality 
(in locative case) and the corresponding latitude are inscribed. The latitude value is 
preceded by an 5-like symbol used commonly for avagraha. 759 

It is not possible to decide from the photos which two faces belong to a particular 
plate. Therefore, the legends on the plate faces are reproduced below in the order of 
increasing latitudes. 

Table C020-2 Plates 



Place Name as 


Modern Name 


engraved 



1 

VTjdpure 

S18 

Bijapur 

2 

Vurdhanapure 

S21 

Burhanpur 
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This symbol occurs also on the astrolabe dated 1651 by Jivatapa (C007) and on the astrolabe made 
for Raghavajit in 1669 (C008). 
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Place Name as 
engraved 

<P 

Modern Name 

3 

Anahillapure 

S24 

Anahilwad Patan 

4 

Jodhap li re 

S26 

Jodhpur 

5 

Yogimpure 

S 28; 30 760 

Delhi 

6 

Thdn[ e Jsvara 

S 30 

Thane sar 

7 

Ldbhapure 

S 32 

Lahore 

8 

Kdsmire 

S 35 

Kashmir (Srinagar) 


No geographical gazetteer is inscribed on the inner surface of the mater. 
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The traditional value of the latitude of Delhi is 28;39. 
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Figure C020.3 - Back of the astrolabe (photo by Dr Jean-Michel Delire) 


Back 

The back of the Astrolabe is not completed. There are no labels; except for one 
scale, the other scales are not numbered. The rim on the upper half carries the altitude 
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scales, divided in 1° and 6°. Groups of 6° are numbered only in the rim of the left 
quadrant, from the east point to the south point from 6 to 90. In fact, this is the only 
numbering on the back. All other scales are unnumbered. The rim of the lower half bears 
a cotangent scale, but is not numbered. 

The upper left quadrant carries a sine-cosine grid with 60 horizontal and 60 
vertical parallel lines. The lines are not evenly spaced. On the upper right is the solar 
quadrant which is divided by 15 declination. Here two curves of the sun’s altitude at 
noon are drawn, but there are no labels. The curves may be for the latitudes of Delhi 
and Lahore (at 29° and 32°) but they are not correctly drawn. 

In the lower half there are shadow squares, on the left for a gnomon of 12 digits 
and on the right for a gnomon of 7 digits. The scales are divided in 12 and 7 units 
respectively, but not numbered. 

Between the cotangent scale on the rim and the shadow squares, a table of two 
rows is drawn; one row is divided in 12 parts to accommodate the names of the twelve 
signs and another row into 28 units to accommodate the names of the corresponding 
lunar mansions, but the names are not engraved. 
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Figure C020.4 - Wooden Case of the Astrolabe (photo by Dr Jean-Michel Delire) 

The astrolabe is housed in a wooden case which has depression corresponding to 


the outline of the astrolabe. 
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C021 SANSKRIT ASTROLABE (LARGE WHEEL ASTROLABE) MADE FOR 
SAWAI JAI SINGH 

Ca 1720 Amber, Rajasthan 

Diameter 351 mm 

Jaipur, Jai Singh’s Observatory 


CCA 93 



Figure C021.1 - Large Wheel Astrolabe (photo by S. R. Sarma) 
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On the back of this large astrolabe, there are three curves for the sun’s meridian 
altitude at Lahore, Delhi and Amber. The first two are the Mughal Imperial capitals. 
Amber was the capital of Sawai Jai Singh before he built and moved to Jaipur in 1728. 
Therefore, this astrolabe must have been made for Jai Singh about 1720 at Amber. In 
this astrolabe can be seen some influences of the Lahore astrolabes, the best specimens 
of which he had collected. Jai Singh’s instrument makers, however, did not imitate the 
floral patterns of the retes of the Lahore astrolabes; instead they created their own 
designs. This and the next astrolabe have retes formed like wheels with twelve spokes 
each. 


Components 

Mater (d. 351, h. 432, t. 16) with crown, shackle and ring, rete (d. 318) for 44 stars, 
7 plates, alidade and pin; the wedge is lost. To the ring is attached a small copper plaque. 



Figure C021.2 - The shackle and ring (photo by S. R. Sarma) 


Front 

The crown is plain, high and lobed. The crown and rim are made together and 
joined to the main body. On the back, all around the circumference can be seen the 
marks of some 20 nails with which these were joined. A very heavy and ornate shackle 
and a slightly thinner ring, both with octagonal cross-sections, are attached to the crown. 
On the front of the crown is engraved sri (auspiciousness, glory). The limb is divided in 
1 ° and 6° and numbered by 6s from 6 to 360. 
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Rete 

The rete is in the form of a wheel with 12 spokes. There is a counter change at the 
centre between each two opposite spokes. There are turning knobs at the ends of the two 
horizontal spokes. The ecliptic circle is divided into twelve signs. Each sign is further 
subdivided into 5 parts. The first part carries the name of the sign and the other parts are 
empty. Parallel to this, there is another circular scale, also divided into 12 x 5 = 60 parts. 
This should have contained the scale of single degrees, but is empty. From the spokes 
of the wheel arise a series of projections shaped like tiger’s claws. Some 44 of these are 
star pointers with the names of stars inscribed on them. These stars include several 
junction stars of the lunar mansions, a feature which can be noticed also in D001. 



Figure C021.3 - Rete of the Astrolabe (photo by S. R. Sarma) 
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Table C021-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyoda 

Matsyodara 

(3 Andromedae 

3 

Asvini 


|3 Arietis 

4 

Matsyodapada 

Matsyoda ra -pada 

Y Andromedae 

5 

Bha ram 


41 Arietis 

6 

Manusyapdrsva 


a Persei 

7 

Krttikd 


r| Tauri 

8 

Agri 

Agni 

(3 Tauri 

9 

Rohinl 


a Tauri 

10 

Brahmadaya 

Brahma-hrdaya 

a Aurigae 

11 

Prajdpati 


6 Aurigae 

12 

Mithuna vdma 
pada 


(3 Orionis 

13 

Mithuna vd hasta 

Mithuna-vdma- 

hasta 

y Orionis 

14 

Magasira 

Mrgasird 

k Orionis 

15 

Mithuna da hasta 

Mith una-daksina - 
hasta 

a Orionis 

16 

Mithuna da pada 

Mithna-daksina- 

pada 

k Orionis 

17 

Lubdhaka 


a Canis Majoris 

18 

Punarvasu 


(3 Geminorum 

19 

Dvi punarvasu 

DvitTya-punarvasu 

a Geminorum 

20 

As'lesd 


t, Cancri 

21 

Lubdhakabamdhu 

Lubdhaka-bandhu 

a Canis Minoris 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

22 

Pharctdusuja 761 


a Hydrae 

23 

Maghd 


a Leonis 

24 

Purvd Phalgum 


6 Leonis 

25 

Utard Phd 

Uttard Phalgum 

(3 Leonis 

26 

Kakaskada 

Kdkaskandha 

y Corvi 

27 

Hasta 


6 Corvi 

28 

Citrd 


a Virginis 

29 

Apdmvatsa 


0 Virginis 

30 

Svdti 


a Bootis 

31 

Visdmdtrla 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

32 

Visdkhd 


a Librae 

33 

Sarpadharisira 


a Ophiuchi 

34 

Abhijit 


a Lyrae 

35 

Sravana 


a Aquilae 

36 

Dhanisthd 


a Delphini 

37 

Kukkupamcu 

Kukkutacahcu 

(3 Cygni 

38 

Kukupu 

Kukkuta-puccha 

a Cygni 

39 

Satabhisd 


X Aquarii 

40 

Arp as dv a 

Asvapdrsva 

a Pegasi 

41 

Asvaskamdha 


(3 Pegasi 

42 

Asvapaksa 


y Pegasi 
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Here the Arabic word Fard al-Shuja c is merely transliterated. The Sanskrit name is Mahapurusa. 
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Star Name as 

Full/Correct 

Identification 


engraved 

Form 


43 

Asvandbhi 


5 Pegasii 

44 

Ramjitakara 

Ranjita-kara 

(3 Casssiopeiae 


Plates 

There are seven plates. Six of these serve the latitudes of 18°— 20°, 22°— 23°, 
27°— 27;40°, 28;39°—32°, 34°— 48°, 72— 0°+90°. The seventh plate is designed for 
the ecliptic coordinates on one side and for the multiple horizons on the reverse. On the 
latitude plates, altitude circles are drawn for each 2° and labelled on both sides of the 
meridian; every third is dotted. Azimuths are drawn for 2° above the horizon and for 6° 
below the horizon. These are numbered in a straight line in the lower half of the plate. 
Lines for unequal hours are drawn and numbered as 1, 2, 3, 4, 5, 6, 5, 4, 3, 2, 1. Below 
the horizon is marked just the latitude without any legend. 

Even though the circles and arcs are drawn with great care on all the plates, 
uniformity is lacking in some plates. On some there are no dotted lines. On some there 
are no labels at all. On the plate serving the latitudes 34° and 48°, there are no dotted 
curves among the altitude circles, nor are they numbered; azimuths are drawn for every 
5° above the horizon and for every 15° below the horizon; there are equal hour lines 
counted from the western horizon. On the plate of horizons, the label sarvadesi (for all 
latitudes) is inscribed, but there is no other label; on the reverse side is the projection 
for the latitude of 66°, but there are no numbers or labels. 

The inner side of the mater is empty. There is no gazetteer. 
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Figure C021.4 - Plate for the latitude of 21° (photo by S. R. Sarma) 


Back 

The rim of the upper half carries altitude scales divided in 1° and 6°. The upper 
left quadrant has a sexagesimal sine-cosine grid with 60 vertical and 60 horizontal lines, 
with each sixth line dotted. The upper right quadrant has 18 declination arcs, which are 
labelled in signs and degrees along the vertical and horizontal radii. On this grid are 
three sigmoid graphs, showing the solar meridian altitude at Lahore, Delhi and 
Amber. 762 


Garrett & Guleri 1902, p. 60: ‘There are several ingenious contrivances on the back sides of some 
of the Yantra Rajs. Some are provided with sundials, and there is an arrangement shewing 
graphically, by means of a curve, the relation between the sun’s longitude and its declination. A 
different curve is required for each latitude, and there are therefore three curves, one for use at 
Delhi, one for Amber and the third for Lahore. ’ 
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Figure C021.5 - Back of the astrolabe (photo by S. R. Sarma) 


These are labelled as follows (reading from below): madhyahne unnatamsa rekhd 
Lahore aksdmsdh 31;30 (The line of meridian altitude at Lahore, cp 31;30); 
Imdraprasthe 28;39 (at Indraprastha = Delhi, [cp ] 28;30) 

Ambdvatydm 27;0 (at Ambavatl = Amber, |cpj 27;0). 

In the lower half are engraved the shadow squares, on the left for a gnomon of 7 digits 
and the right for a gnomon of 12 digits, with the following labels: 

Vertical scale on the left: saptdmgulasamkor vilomacchaya (umbra versa of a gnomon 
of 7 digits). 
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Horizontal scale on the left: saptdmgulasamkoh samacchdyd (umbra recta of a gnomon 
of 7 digits). 

Vertical scale on the right: dvadasamgulasamkor vilomacchdyd (umbra versa of a 
gnomon of 12 digits). 

Horizontal scale on the right: dvadasarngulasamkoh samacchdyd (umbra recta of a 
gnomon of 12 digits). 

The scales are first divided in 7 or 12 parts and each part is subdivided into 6 units. 
The cotangent scale is extended to the circumference. 

The rim of the lower half carries the cotangent scale and inside this a degree scale 
which is extended from the upper half. 

The graduated alidade has ornate ends and sights are equipped with 2 pinholes 

each. 

Provenance 

This astrolabe was in Jai Singh’s personal collection of portable astronomical 
instruments. When G. R. Kaye studied Jai Singh’s masonry instruments around 1918, 
the collection of portable instruments was with the Jaipur Museum. Later this collection 
was shifted to the Astronomical Observatory and was kept in a small room under the 
masonry construction of the Nadivalaya-yantra. Around 2000, a gallery was constructed 
in the premises of the observatory to house these portable instruments. 

Perhaps during the reign of Madho Singh (r. 1750-1767) copper plaques were 
prepared for each instrument with the name of the instrument and sometimes also with 
the functions of the instrument. In the course of shifting the instrument collection from 
one place to another, some of these plaques got detached from the instruments and then 
attached to other instruments by mistake or just kept loose. To the ring of the present 

astrolabe is attached a small plaque on which is engraved in three lines yamtrardja bada 

| patra 7 sat ko chai \ bhapatra sivdy, (astrolabe large | plates 7 seven plates [i.e.] six 
without the rete). Actually there are seven plates and the rete. 

In his description of the portable instruments at Jaipur, Kaye (Kaye 1918, p. 31, 
figs 26-27), assigns to this astrolabe the code ‘G’ (p. 16) and illustrates the front and 
back of the instruments as figs. 26 and 27 on plate IX. But his description on p. 31 is 
partly wide off the mark: ‘Hindu astrolabes are mostly of modern workmanship and of 
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modern pattern; but at Jaipur there is a Hindu copy of a Persian astrolabe that is of 
interest. It is of inferior workmanship, and was, apparently never properly completed. 
It is thulthi or tripartite instrument, and has two tablets, for latitudes of 27° and 72° N., 
and a tablet of celestial latitudes and longitudes. On the ‘ankabut the ecliptic is graduated 
at intervals of 6 degrees (figure 26), and on most of the points no names are engraved. 
On the back of the instrument (figure 27) is the usual table of sines, and declination 
graphs for 27°and 28°39’. On the lower half are the usual shadow scales but nothing 
else.’ 

Kaye must have mixed up his notes. It is not a tripartite instrument but bipartite. 
Kaye thinks that because ‘on most of the points no names are engraved’, it was 
‘apparently never completed.’ The nearly hundred tiger’s claw like projection are not 
all meant as star pointers but for the balance in the rete which should have equal balance 
between the two sides around the meridian. The 44 named star pointers constitute the 
largest number to be found on Sanskrit astrolabes. There are not two plates but seven. 
On the back there are not two declination graphs, but three. Even the diameter of the 
astrolabe (p. 16) is not accurate; it is not 16 inches, but 13.8 inches. Gunther 1932, vol. I, 
no. 93, p. 222 took over Kaye’s information, and added that it was made about 1670! 
This is repeated in CCA 93. 

Bibliography 
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C022 SANSKRIT ASTROLABE (SMALL WHEEL ASTROLABE) MADE FOR 
SAWAI JAI SINGH 

Ca 1730, Jaipur, Rajasthan 
Diameter 198 mm 
Jaipur, Jai Singh’s Observatory 
CCA 94 



Figure C022.1 - Small Wheel Astrolabe (photo by Alain Brieux) 
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This astrolabe also appears to have been produced for Sawai Jai Singh by the same 
instrument maker who made the large wheel astrolabe. But, since Sawai Jaipura, with 
its latitude and longitude, is mentioned in the gazetteer, it can be presumed that the 
astrolabe may have been made at Jaipur after the completion of the new city in 1728. 

Components 

Mater with crown (d. 198, h. 243, t. 8), rete (d. 176) for 20 stars, 3 plates (d. 176), 
alidade (slightly damaged; only one sighting plate with three apertures), pin, modern 
wedge, but no shackle or ring. 

Front 

High crown with three lobes on each side, terminating into a diamond-shaped 
finial; the shackle and ring are missing. The limb is divided in 1° and 6° and numbered 
by 6s, separately for each quadrant, starting at the east and west points and reaching the 
south and north points (6—90; 90—6; 6—90; 90—6). There is a tooth at the north point 
to hold the plates in position. 

Rete 

As in the larger wheel astrolabe, the rete here also is formed like a wheel with 
twelve spokes which have a counter change at the centre. This is more elegant than the 
rete in the large wheel astrolabe. Here decorative scrolls are added to the two ends of 
the Capricorn ring. There is a turning knob near the star pointer for Maghci (a Leonis). 
The ecliptic is divided into 12 signs and labelled. Each sign is subdivided into groups of 
6° and these are numbered in an anti-clockwise direction. There are 20 named star 
pointers which are shaped like leaves. 
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Figure C022.2 - Rete of the Astrolabe (photo by S. R. Sarma) 

Table C022-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Matsyodara 


(3 Andromedae 

2 

Gatapadd 

Matsyoda ra -pada 

Y Andromedae 

3 

RohinT 


a Tauri 

4 

Ardra 


a Orionis 

5 

Lubdhaka 


a Canis Majoris 

6 

Lubdhakavadhu 

Lubdhaka-bandhu 

a Canis Minoris 

7 

Mahapurusa 


a Hydrae 

8 

Maghd 


a Leonis 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

9 

Citrd 


a Virginis 

10 

SvdtT 

Svdti 

a Bootis 

11 

Vima 

Visdkhd-md.tr- 

mandala 

a Coronae Borealis 

12 

Sarpagrlvd 


a Serpentis 

13 

SarpadharTsra 

SarpadhdrTsira 

a Ophiuchi 

14 

Abhijit 


a Lyrae 

15 

Sravana 


a Aquilae 

16 

Kukkutacancu 


|3 Cygni 

17 

Kukkutapum 

Kukkutapuccha 

a Cygni 

18 

Asvamukha 


8 Pegasi 

19 

Asvini ! 


(3 Arietis 

20 

Purvabhadrapada 


(3 Pegasi 


Plates 

There are three plates, serving 21°—horizons; 23°—29°; 25°—27°. The latitudes 
are inscribed on the plates with the prefix akscimsa (degrees of latitude). On the plate 
for 27°, there is the additional information horn paramadina 13;44, ‘hours [in the] 
longest day 13;44’. This value is not recorded on other plates. Altitude circles are drawn 
for 6°, azimuth arcs for 6° below the horizon, equal hour lines, counted from the western 
and eastern horizons, labelled from 1 to 6 and 6 to 1. 

Geographical Gazetteer 

On the inner side of the mater, there is a gazetteer of 58 localities in two concentric 
circles, preceded in each circle by the argument: sahara-namani (names of the towns), 
aksdmsa (latitude) and tulamsa (longitude). Some names appear to have been taken from 
the gazetteers of Indo-Persian astrolabes and are poorly transliterated. 
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Figure C022.3 - Geographical Gazetteer (photo by S. R. Sarma) 


Table C022-2 Geographical Gazetteer 

Place Name cp L Modern Name 

(sahara-namani ) ( aksamsa) ( tulamsa ) 



Outer Circle 




1 

Gaiigasagara 

19;20 

109;30 

Gangasagar 

2 

Satagama 

27;00 

123;30 

? 

3 

Bamdu 

26;55 

120;30 

? 

4 

Udlsa 

23;50 

126;30 

Orissa (Jajnagar) 

5 

Mamnakapura 

26;29 

139;40 

Manikpur 

6 

Kanoja 

26;34 

115;50 

Kannauj 
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Place Name 
(sahara-ndmani) 

(aksamsa) 

L 

(tulamsa) 

Modern Name 

7 

Avadha 

26;22 

116;30 

Faizabad 

8 

Vanarasa 

26; 14 

116;20 

Varanasi 

9 

Ahmadabada 

25; 1 

111 ;20 

Ahmedabad 

10 

Bharoca 

21 ;0 

110;30 

Bharuch 

11 

Khambhaica 

22;0 

109;30 

Khambhat 

12 

Somanatha 

17;0 

106;0 

Somnath 

13 

Nahalavara 

22;0 

102;30 

Anahilwad Patan 

14 

Dolatabada 

20;30 

111 ;0 

Daulatabad 

15 

Golakumda 

17;30 

111 ;6 

Golconda = Hyderabad 

16 

Kalavarago 

17;0 

109;30 

Gulbarga 

17 

Vurahanapura 

20;30 

103;0 

Burhanpur 

18 

Vljapura 

16;0 

125;0! 

Bijapur 

19 

Mahamadanagara 

19;21 

104; 15 

Ahmednagar 

20 

Bumdl 

25 

112;20 

Bundi 

21 

Bhorakha 

25;0 

112;20 

? 

22 

Ujjena 

23; 10 

115;30 

Ujjain 

23 

Has! Hisara 

29;0 

112;25 

Hansi Hissar 

24 

Vadamu 

26;30 

114;39 

Badaun 

25 

Gvaler 

26;29 

114;0 

Gwalior 

26 

Thamnesara 

30; 10 

112;23 

Thanesar 

27 

Panlpatha 

29;36 

113;20 

Panipat 

28 

_ 

Agara 

27;0 

115;0 

Agra 

29 

Dilll 

28;39 

113;35 

Delhi 


Inner Circle 
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Place Name 
(sahara-ndmani) 

<P 

(aksamsa) 

L 

(tulamsa) 

Modern Name 

30 

Kasmlra 

35;0 

113;0 

Srinagar 

31 

Sumnama 

30;30 

109;30 

Sunam 

32 

Syalakota 

33;0 

109;30 

Sialkot 

33 

Lahora 

31;50 

109;20 

Lahore 

34 

Mulatana 

29;40 

107;35 

Multan 

35 

Slghastham 

32;0 

113;30 

Sijistan = Sistan 

36 

Kha[m]dhara 

33;0 

107;40 

Qandahar 

37 

Thata 

25; 10 

102;30 

Thatta 

38 

Sahila vahara u 
Kavanus 763 

0;0 

11 ;0 

Ocean Coast Oceanus 

39 

JajTra Kamvala 764 

3;0 

21 ;00 

Madagascar Island 

40 

Yamakot 

5;0 

177;0 

Y amakoti 

41 

Sala 765 

5;0 

190;0 

Sala (China) 

42 

KhuramTdo (?) 

vulamula 

kahavara 766 

9;30 

65;0 

Jarmi 

43 

Misara 

30;20 

63;0 

Egypt 

44 

Sakamdaratha 

30; 18 

61 ;54 

Alexandria ( Iskandariya ) 

45 

Tijavana 

35;0 

85;0 

? 

46 

Rasphlha 

32;25 

86;40 

Isfahan 


763 Arabic Sahil bahr awqayanus, ‘Ocean Coast Oceanus’. Oceanus, or Greek Okeanos, is said to be 
the divine personification of the sea which encircles world. Cf. Kennedy 1987a, s. v. Ocean Coast. 

764 Jazlrah Qanbalah. Cf. Kennedy 1987a, s. v. Qanbala. 

765 Cf. Kennedy 1987a, s.v. Sala China. 

766 Jarmi, capital of Abyssina, referred to as in Arabic Khurmus dar al-mulk habashiah; Kennedy 
1987a, s.v. Jarmi. 
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Place Name 
(sahara-namani) 

<P 

(aksamsa) 

L 

(tulamsa) 

Modern Name 

47 

Kasamna 

34;0 

96;42 

? 

48 

Kumm 

34;45 

95;4 

Qom 

49 

Raiya 

35;0 

86;20 

Rayy 

50 

Manakamna 

36; 10 

95;45 

? 

51 

Adaravada 

36;50 

19;35 

Astarabad 

52 

Jarajana 

36;49 

90;0 

Jurzan 

53 

Varadaha 

33;25 

90;0 

Baghdad 

54 

Klraman 

3[0];5 

61;40 

Kerman 

55 

Haramuj 

25; 40 

92;0 

Hurmuz 

56 

Ajamera 

26;0 

111 ;5 

Ajmer 

57 

Sava! Jayapura 

26; 15,6 

112; 19 

Jaipur 

58 

Halav 

35;50 

72; 10 

Halab=Aleppo 


Back 

The rim of the upper half carries an altitude scale in 1° and 6° (6—90; 90—6). 
The upper left quadrant carries a sine-cosine grid with 30 horizontal and 30 vertical 
parallels. On the upper right is the solar quadrant, with seven concentric quarter circles. 
The seven zones so produced are named from Cancer to Capricorn upwards along the 
vertical axis ( Karka, Simha, Kanyd, Tula, Vrsci[ka] Dhana !, Makara) and from 
Capricorn to Cancer leftwards along the horizontal axis. Actually there should have 
been only six spaces and these should have been labelled along the vertical axis as 
Karka, Simha, Kanyd, Tula, Vrscika, Dhanuh (i.e. from summer solstice to winter 
solstice) and along the horizontal axis towards the centre as Makara, Kumbha, Mina, 
Mesa, Vrsa, Mithuna (i.e. from winter solstice to summer solstice). 
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In the lower half, there are shadow squares, on the left for a gnomon of 12 digits 
and on the right for a gnomon of 7 digits. The divisions are numbered on the left, but on 
the right only the last division is numbered as 7. There are no labels for the scales. 


On the rim of the lower half, cotangent scales are drawn but not completely. On 
the left is a label chdyd 12 (shadow 12), on the right chdyd 7 (shadow 7). 



Figure C022.4 - Back of the astrolabe (photo by S. R. Sarma) 







1940 


Sanskrit Astrolabes with Multiple Plates 


In the space between the shadow squares and the rim is inscribed a table which is 
often engraved on the back of the Lahore astrolabes with the title jadwalfadl al-dawr 
(table of the excess of revolution). It shows multiples of differences, in minutes and 
seconds, between the approximately correct length of the tropical year and 365 days. 767 
Here it has the label prcitivcirse lagna-bhrama-sdram (table of the rotation of the 
ascendant in every year): 

Table C022-3 Excess of Revolution 


1 

2 

3 

4 

5 

6 

87;33 

115;6 

162;38 

350:12 

77;45 

165; 18 

7 

8 

9 

10 

20 

30 

252;51 

340; 24 

67;57 

155;30 

311 ;3 

106;33 

40 

50 

60 

70 

80 

90 

262;3 

51 ;33 

213;3 

8;3 

164;3 

319;33 


The alidade is slightly damaged; it has only one sighting plate with three apertures. 
Provenance 

The same as that of no. 20. At the Jai Singh’s Astronomical Observatory, aside 
from the wheel-shaped rete, the rete of another single plate astrolabe is wrongly attached 
to this astrolabe along with a small plaque with the inscription yantrardja do to patra ek 
ko, ‘astrolabe with two plates in one [ensemble]’. 


767 


Kaye 1918, p. 24; see the Table A062-3. 
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Figure C022.5 - In Jai Singh’s Observatory at Jaipur, a second rete was wrongly attached to this 

astrolabe (photo by S. R. Sarma) 


Bibliography 
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C023 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 768 

Late 18th or early 19th century, Uttar Pradesh (?) 

Diameter 167 mm 

PLU; ex-London, Sotheby’s 


Figure C023.1 - Front of the astrolabe (courtesy Sotheby’s, London) 


768 


Entry based on photos kindly provided by Sotheby’s, London. 
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This is one of the few Sanskrit astrolabes which follow the style of the Lahore 
astrolabes in respect of its open work crown, floral traceries on the rete, curves for the 
meridian altitudes of the sun on the back and the ornate alidade. It is attractively made, 
and the geometrical lines are drawn quite accurately. But the engraving of the 
Devanagari legends and numerals is rather crude and not always complete. Particularly 
on the back, the letters in the two semi-circular scales in the lower half are incised with 
such force that the impressions can be seen on the inner side; likewise the geographical 
table incised on the inner side left impressions on the back. 

The astrolabe bears no signature of the maker, nor the date of its manufacture. 
Jaipur is mentioned in the geographical gazetteer. Since this city was founded in 1728, 
the astrolabe must have been produced thereafter, either in the late eighteenth or in early 
nineteenth century. The gazetteer also contains the names of a large number of towns 
from the area constituting the modern federal state of Uttar Pradesh (Agra, Ajamgarh, 
Anup Shahar, Badaun, Gorakhpur, Jaunpur, Kannauj, Kanpur, Lucknow, Meerut, 
Varanasi). Several of these towns (Ajamgarh, Anup Shahar, Gorakpur, Kanpur) are not 
mentioned in any other astrolabe. It is therefore likely that the astrolabe was produced 
somewhere in Uttar Pradesh. 

Components 

Mater (d. 167, h. 197) with crown, shackle and ring, rete with 10 named stars, 3 
plates, alidade, pin, wedge. 

Front 

The open work crown with its simple elegance is reminiscent of the crown in an 
astrolabe crafted by Diya’ al-Dln of the Lahore family in 1072/1663 A080). The crown, 
the back plate of the mater, and the circular limb are first made separately and then 
riveted together. The limb is divided in 1 ° and 6° and numbered in 6s from 6 to 360. 

Rete 

The rete is graceful with floral motifs and is almost symmetric. The circles of 
Capricorn and the ecliptic are held together by the equinoctial bar with two counter 
changes and by the floral tracery. The equator is not represented at all. The ecliptic circle 
is divided into the 12 zodiac signs and labelled with their names. The signs are not 
subdivided. The bevelled edge is divided very irregularly into units of 2°. The floral 
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tracery has many projecting tips to represent the star positions, but only ten in the upper 
half are named; the engraver failed to name the star pointers in the lower half. The 
named stars are as follows, in the order of increasing longitude from the vernal equinox: 



Figure C023.2 - Rete of the Astrolabe (courtesy Sotheby’s, London) 


Table C023-1 Stars on the Rete 


Star Name as Full/Correct Identification 



engraved 

Form 


1 

Pu.phd. 

Purva-phdlgum 

5 Leonis. 

2 

Citrd 


a Virginis 

3 

Svdti 


a Bootis 

4 

Dhanuhkoti 

Dhanuskoti 

a Ophiuchi 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

5 

Abhijit 


a Lyrae 

6 

Sr civ ana 


a Aquilae 

7 

Kukura 

Kukkutapuccha 

a Cygni 

8 

Asvamukha 


e Pegasi 


Two star names 

are undecipherable 




Figure C023.3 - Plate for the latitude of 29° (courtesy Sotheby’s, London) 
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Plates 

There are three plates serving the latitudes 24°—26°; 29°—32°; 34°—36°, the 
last one wrongly labelled as 25. Probably there were more plates originally. The plates 
have a small slit at the north point which fits into the tooth on the limb. At the centre of 
the plate the latitude for which the plate is calibrated is mentioned in numbers. In two 
cases (29, 34) the number is preceded by the term akscimsa, ‘degrees of latitude’. 

The projections and labels are not done uniformly on all plates. Altitude circles 
are drawn for each 2° of argument, but on the plate for 34°, these are traced for every 
1°. On some plates each fifth circle is highlighted with dots. Generally each alternate 
circle is numbered both on the left and right. Azimuth circles are drawn below the 
horizon for each 6° and labelled; on some plates each fifth of these is highlighted. Lines 
are drawn for seasonal hours and for equal hours counted from the western horizon. 
Sometimes the latter are distinguished by dotted lines. Just below the horizon is 
engraved purva ‘east’ in the east and pa[scima] ‘west’ in the west. 

Geographical Gazetteer 

On the i nn er surface of the mater, a grid is drawn with concentric circles and radial 
lines, for a geographical gazetteer, but it is filled partially with place names and the 
corresponding latitudes. In the outer circle, the gazetteer does not start at the zero point, 
but under 284° where the first cell contains the argument: desa (country or region) 
instead of nagara (town). In the second circle, however, the place names begin from the 
zero point and proceed clockwise. In both the rings, an attempt was made to arrange the 
places with increasing latitudes, but not consistently. Sometimes, a place name occupies 
two or even three cells. Total places mentioned are 58. Some of these names could not 
be deciphered because of the poor quality of engraving and also because of the 
impressions left by the engraving on the other side. 
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Figure C023.4 - Geographical Gazetteer (courtesy Sotheby’s, London) 
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Table C023-2 Geographical Gazetteer 



Place name 


Modern name 

" T| 

Lamka 

0 

equator 

2 

Arama 

0 

? 

3 

Varava 

4;30 

? 

4 

Tapakora 

5 

? 

5 

Ramesvara 

7 

Rameswaram 

6 

Sara[na]dlpa 

10 

Sri Lanka 

7 

Vljapur 

17 

Bijapur 

8 

Sopatagha 

17 

? 

9 

Bidar 

19 

Bidar 

10 

Ahmadanagara 

19 

Ahmednagar 

11 

S arama 

20 

? 

12 

Aurangabada 

20 

Aurangabad 

13 

Surata 

21 

Surat 

14 

Karaka 

21 

? 

15 

? 

20 

? 

16 

Tilara 

31 

? 

17 

Lahora 

31 

Lahore 

18 

Srinagar a 

31 

Srinagar 

19 

Syalakota 

33 

Sialkot 

20 

Rayagadha Kile 

33 

Qila Raigarh 

21 

Habula 

35 

Kabul? 

22 

Kismlra 

35 

Kashmir 

23 

Mewat 

29 

Mewat 

24 

Valesara 

30 

? 
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Place name 

<P 

Modern name 

25 

? 

32 

? 

26 

Burahanapura 

21 

Burhanpur 

27 

Daulatabada 

21 

Daulatabad 

28 

Ahamadabada 

23 

Ahmedabad 

29 

Sironja 

24 

Sironj 

30 

Golakumda 

18 

Hyderabad 

31 

Badau 

28 

Badaun 


Inner Circle 



32 

Ajamara 

26 

Ajmer 

33 

Gvaliyar 

26 

Gwalior 

34 

? 

26 

? 

36 

? 

26 

? 

37 

Merata 

26 

Meerut 

38 

Kanapura 

26 

Kanpur 

39 

Jaunapura 

26 

Jaunpur 

40 

Ajamagadha 

26 

Ajamgarh 

41 

Gorakhapura 

27 

Gorakhpur 

42 

Jaipur a 

27 

Jaipur 

43 

Phatahapura Halaa 

20? 

Fatehpur ? 

44 

Kanauja 

27 

Kannauj 

45 

? 

27 

? 

46 

Mathura 

27 

Mathura 

47 

Anupasahara 

28 

Anup Shahar 

48 

Lakhanau 

26 

Lucknow 
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Place name 


Modern name 

49 

Surajabura 

28 

? 

50 

Hams! 

30 

Hansi 

51 

Mulatana 

30 

Multan 

52 

Panlpata 

29 

Panipat 

53 

Dvaraka 

20 

Dwaraka 

54 

Patana 

26 

Patna 

55 

Agara 

27 

Agra 

56 

Gamgasagara? 

— 

Gangasagar 

57 

Dilll 

29 

Delhi 

58 

KasI 

26 

Varanasi 
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Figure C023.5 - Back of the astrolabe (courtesy Sotheby’s, London) 
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Back 

While the degree scale on the front is divided in 1° and 6° and numbered in 6s, 
the altitude scale on the rim on the upper half of the back is divided in 1° and 5° and 
numbered in 5s (5—90; 90—5). In the upper left there is a sine graph constituted by 60 
equidistant horizontal parallel lines. The upper right is occupied by a solar quadrant with 
axial scales and quarter circles for each sign of the solar longitude. Upon these are drawn 
six unequal hour lines and three curves of solar meridian altitudes, which are not 
labelled but are certainly for the latitudes 27°, 29°, and 32°, on which lie respectively 
the three Mughal imperial cities of Agra, Delhi and Lahore. 

In the lower half, there are two shadow squares and the circumferential scales for 
determining shadows to bases 12 (left) and 7 (right). These are not labelled. The 
divisions in the square of 7 are numbered, but not those in the other square. Within the 
squares, a grid was drawn for some astrological table, but it was not filled either. 

Around the squares, there are two concentric semi-circular scales, the outer one of 
the 12 zodiacal signs and the inner one of the 28 corresponding lunar mansions. The 
names of the signs are occasionally abbreviated and are preceded by serial numbers. 
The names of the lunar mansions are also abbreviated, generally with the initial 
syllables. 

The alidade has ornate terminals and an ornate middle as in the Lahore astrolabes; 
its upper surface is divided into two longitudinal sections; the edge of one half is divided 
into 12 units, the other half is plain. A pin and a wedge complete the ensemble. 

Bibliography 
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C024 SANSKRIT ASTROLABE MADE BY VIRABHA[DRA] 769 

1805,Jodhpur 
Diameter 141 mm 

Washington DC, National Museum of American History 
CCA 4000. 



Figure C024.1 - Front of the astrolabe (© National Museum of American Flistory, Washington, D.C.) 


769 


This astrolabe was read by Professor David Pingree in September 1979; his notes were kindly 
made available to me by Dr Sharon Gibbs Thibodeau. This entry is based on Pingree’s notes and 
Gibbs & Saliba 1984, pp. 181-184 and Figs. 121-123. 
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On the inner surface of the mater is engraved karanyam suydramayd ramaputra 
virabhena mukaldnuti mdhd vada 5 sain 1861. Pingree understood the last part as the 
date of manufacture mdgha krsna 5 in Vikrama Samvat 1861 which corresponds to 20 
January 1805. The first part of the inscription is problematic as the Sanskrit is mixed 
with old Gujarati and Persian. The third and fourth words ( rdmaputra-virabhena ) are in 
Sanskrit and mean ‘by Rama’s son Vlrabha.’ It is possible that the astrolabe was made 
by a certain Vlrabha son of Rama and that Vlrabha is miswriting or shortening for 
Vlrabhadra. 

On the front of the crown is an inscription in Persian script which reads satarddr 
miyan ram shdsan qasbd jod[h]piir 1235, which translates roughly to ‘Mr Ram, the store 
keeper. Government of the City of Jodhpur’. 770 The Hijrl year 1235 corresponds to AD 
1819-20. Therefore this inscription cannot refer to the original owner for whom the 
astrolabe was made in 1805. It is possible that the astrolabe changed hands in 1819-20 
and the new owner caused this inscription engraved in Persian script. But it is still likely 
that the astrolabe was made at Jodhpur which was also a centre for the manufacture of 
astrolabes. 771 

Below the Persian inscription, there are some Devanagari writings. On the left is 
inscribed 12 chain above and below that so 7 bhd 12 se 5 chain 7; on the right 7 chain 
above and below that bd 12 bhd 7 se 8 Vi . These appear to refer to the shadow squares 
at the back, but the exact meaning eludes us. 

Components 

Mater (d. 141) with crown, shackle and ring, rete for 15 stars, 8 plates, alidade 
with a sighting tube, pin and wedge. 


770 In Gibbs & Saliba 1984, pp. 181-184, the information about the two inscriptions got mixed up; this 
catalogue states that this inscription is ‘in Sanskrit: “The headman Sri Rama, government of the 
town of Jodhpur, 1235 [1819].”’ In a personal communication dated 3 February 1993, Dr Sharon 
Gibbs Thibodeau admitted the mix-up in the catalogue and sent me a copy of Pingree’s original 
notes. His interpretation of the second expression was tentative; my friend S. M. Razaullah Ansari 
advises me that the term satarddr at the beginning of the inscription would mean ‘storekeeper’. 

771 The astrolabe of 1625 (C003), that of 1809 (C025) and the two astrolabes of 1810 by Mayarama 
(C026 and C027) were produced at Jodhpur. There survive also two single plate astrolabes 
manufactured in Jodhpur (D049 and D050), and these two have the same type of high crown as the 
present one. 
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Front 

The crown is unusually high with a very wide base and large scallops in profile; 
the small ring has a circular cross-section and the shackle a diamond-shaped cross- 
section; the limb is divided in 1° and 6° and numbered serially from 1 to 60. 

Rete 

The rete follows the characteristic ‘bird in the cage’ pattern. 772 The ecliptic circle 
is divided into the 12 signs of zodiac and labelled with the initial syllables of their names. 
Each sign is divided into units of 6° which are numbered and further subdivided into 
divisions of 2°. There are 15 named star pointers. 

Table C024-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samudra 

SamudrapaksT 

|3 Ceti 

2 

Masl 

ManusyasTrsa 

(3 Persei 

3 

Rohinl 


a Tauri 

4 

Ardra 


a Orionis 

5 

Lubdhaka 


a Canis Majoris 

6 

Magha 


a Leonis 

7 

U. Igum 

Uttara-phalgum 

(3 Leonis 

8 

Hasta 


5 Corvi 

9 

Citrd 


a Virginis 

10 

Visa 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

11 

Dhanuko 

Dhanuhkoti 

a Ophiuchi 

12 

AbhT 

Abhijit 

a Lyrae 
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Cf. Sarma 2011a. 


1956 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

13 

Srava 

Sravana 

a Aquilae 

14 

Sata[bhisa] 

Kukkuta-puccha 

a Cygni 773 

15 

Purba 

Purva-bhadrapada 

(3 Pegasi 


Plates 

There are 8 plates, eachnotched at 90°. Plate la carries multiple horizons for every 
degree of latitude from 10° to 61°. Plate 2a contains projections for four different 
latitudes, one in each quadrant. According to the inscription, 6a seems to carry a double 
projection for Agra at 21° and Magava ( Mecca ?) at 22°. The remaining plates contain 
altitude circles for every 6°, azimuth arcs at various intervals, lines for unequal hours 
and for equal hours counted from the western horizon. The inscriptions engraved at the 
centre mention, in not very correct Sanskrit, the name of a town, its latitude ( aksel , or 
ak.se am.sal), the midday equinoctial shadow (indicated by chain for chciya), and in some 
cases the duration of the longest day in ghatTs and pa las. 
la sarbadesapatra [! sarvadesi-patra\ (universal plate, i.e. plate of horizons) 
lb akse 26 ajamera chain 5/55 (Ajmer, latitude 26°, shadow 5;55) 

2a upper left quadrant: ak.se 48 chain 13/50 (latitude 48°, shadow 13;50) 
upper right quadrant: aksa 60 chain 20/3 (latitude 60°, shadow 20;3) 
lower left quadrant: ak 42 chain 11/10 (latitude 42°, shadow 11; 10) 
lower right quadrant: akse 52 chain 15/50 (latitude 52°, shadow 15;50) 

2b Kuruksetra [30°] chain 6/55 (Kuruksetra [30°], shadow 6;55) 

3a TTlamge akse amsa 18 [chain] 3/55paramadina 32 (Tilanga latitude 18°, [shadow] 
3;55, longest day 32) 

3b Devagiri akse 20 chain 4/20 (Daulatabad, latitude 20°, shadow 4;20) 

4a akse amsa 19 amhadava[da] chain 4/18 (latitude 19°, Ahmedabad, shadow 4; 18) 


The names Satabhisa (/. Aquarii) and Kukkuta-puccha (a Cygni) are wrongly interchanged here; 
also in C002, C004 and D071; cf. Sarma 201la, p. 101. 


C024 - Sanskrit Astrolabe made by Vtrabha[dra] 


1957 


4b akse amsa 29 dill chain 6/40 paramadT 34/34 (latitude 29°, Delhi, shadow 6;40, 
longest day 34;34) 

5a aksasd 21 vdrdnapura chain 4/30 (latitude 21 °, Burhanpur, shadow 4;30) 

5b aksa 2[6] gvdlera chain 5/35 (latitude 26°, Gwalior, shadow 5;35) 

6a dgaro aksa 27 mdgava aksa 22 

chain 6/6, chain 4/4 (Agra, latitude 27°, shadow 6;6. Magava, lat. 22°, shadow 
4;4) 

6b dgaro aksa 27 chain 6/6 (Agra, latitude 21°, shadow 6;6) 

7a depdlapura [read! Nepdlapura] akse 31 chain 6/20 (Kathmandu, latitude 31°, 
shadow 6; 20) 

7b Yamaskandha aksa 40 chain 11/23 (Samarqand, latitude 40°, shadow 11;23) 

8a lahora akse 32 chain 7/31 (Lahore, latitude 32°, shadow 7;31) 

8b Kasamera aksa 35 chain 8/3 (Kashmir, latitude 35°, shadow 8;3) 

This data is rearranged in the following table. 

Table C024-2 Plates 



Place Name 

<P 

Equinoctial 

Shadow 

Longest 

Day 

Modern Name 

1 

Ajmer 

26° 

5;55 


Ajmer 

2 

Kurukshetra 

30° 

6;55 


Kurukshetra 

3 

Tilanga 

18° 

3;55 

32 

Hyderabad 

4 

Devagiri 

20° 

4; 20 


Daulatabad 

5 

Amhadava[da] 

19°! 

4;18 


Ahmedabad 

6 

Dill 

29° 

6;40 

34;34 

Delhi 

7 

Varanapura 

21° 

4;30 


Burhanpur 

8 

Gvalera 

2[6]° 

5;35 


Gwalior 

9 

Agaro 

21° 

6:6 


Agra 

10 

Depalapura 

31° 

6;20 


N epalapura=Kathmandu 

11 

Yamaskandha 

40° 

11 ;23 


Samarqand 

12 

Lahora 

32° 

7;31 


Lahore 
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13 

Kasamera 

35° 

8;3 

Srinagar 

14 

Magava 

22° 

4;4 

Mecca ? 

15 

? 

42° 

11;30 


16 

? 

O 

oo 

13;50 


17 

? 

52° 

15;50 


18 

? 

o 

O 

20; 3 



Back 

On the back, the rim of the upper half carries the altitude scales, divided in 1 ° and 
6° and numbered in 6s (6—90; 90—6). The upper left quadrant contains a sine-cosine 
grid with 30 vertical and 30 horizontal parallels, upon which are drawn the circle of the 
obliquity of the ecliptic and two semicircles along the two radii. The upper right 
quadrant has equally spaced declination arcs, one for each 10° of solar longitude, on 
which are superimposed unequal hours and two prayer lines; along the radii are 
engraved the names of the corresponding signs and their degrees. In the lower half there 
are shadow squares, on the left for a gnomon of 7 digits and on the right for the gnomon 
of 12 digits. The scales are not labelled, nor are the divisions on these scales numbered. 

Outside these squares are six semicircular tables with the label kramtT (read kranti, 
declination). In the first scale can be seen the argument: solar longitude in degrees 1 ° to 
45°, written from the left to the right; in the second scale are the corresponding 
declinations. The next two scales must contain the remaining table from 46° to 90°, but 
it is difficult to decipher the digits. Likewise it is difficult to identify the table in the last 
two scales, so also the tables engraved on the edge of the mater. 



C024 - Sanskrit Astrolabe made by Virabha[dra] 


1959 



Figure C024.2 - Back of the astrolabe (© National Museum of American Flistory, Washington, D.C.) 

Alidade 

The alidade is equipped with a sighting tube. 

Bibliography 

Gibbs & Saliba 1984, pp. 181-184 and Figs. 121-123. 
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C025 SANSKRIT ASTROLABE ATTRIBUTABLE TO VlRABHADRA 774 

1809, Jodhpur, Rajasthan 
Diameter 153 mm 
PLU, Ex-Rockford, Time Museum 
CCA 2712 


The entry is based on the description and photos in Turner 1985, no. 13, pp. 114-117; Christie’s, 
auction catalogue of 14 April 1988, lot 161, pp. 106-107. 


Figure C025.1 - Front of the astrolabe (from Turner 1985) 




C025 - Sanskrit Astrolabe attributable to Virabhadra 


1961 


There are several similarities between this astrolabe and the previous astrolabe 
(C024) made by Vlrabha[dra] four years earlier in 1805: the strikingly high crown with 
deep scallops, the script and the numerals, the alidade with the sighting tube, the table 
on the rim of the lower half at the back, and the quadruple projection on one plate. But 
the retes are quite different. It is nevertheless possible that the same Vlrabha[dra], the 
son of Rama, may have fabricated these two astrolabes. 

Components 

Mater (d. 153) with crown, shackle and ring, rete for 19 stars, 5 plates, alidade 
with a sighting tube, pin and wedge. 

Front 

A rather high suspension bracket with lobes and very deeply cut scallops, 
otherwise with plain surfaces. On the front is engraved Samvat sci. va da 5, ‘the 5th day 
of the dark half of the month Sravana in the Samvat year 1866’. The date corresponds 
to 30 August 1809. The limb is graduated in 1° and 6° and numbered from 1 to 60. 

Rete 

The rete consists of a narrow ring of the Tropic of Capricorn, a narrow ring of the 
complete celestial equator and a broad ring of the ecliptic, the three held together by the 
equinoctial bar without counter changes. In the upper half the equatorial ring and the 
ecliptic ring are joined together by a V-shaped strut, in the lower half the equatorial ring 
and Capricorn ring are held together by two reverse V-shaped struts and a part of the 
solstitial bar. The ecliptic is divided into 12 zodiac signs and labelled with their names; 
each sign is subdivided into groups of 6° and numbered. There are 19 named dagger¬ 
shaped star pointers. 

Table C025-1 Stars on the Rete 



Star Name as 

Full/Correct 

Identification 


engraved 

Form 


1 

SamudrapaksT 


(3 Ceti 

2 

Matsyodara 


(3 Andromedae 


(3 Persei 


3 


Pretasara 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

4 

Rohirn 


a Tauri 

5 

Bramamrada 

Brahma-hrdaya 

a Aurigae 

6 

Ardra 


a Orionis 

7 

Lubdhaka 


a Canis Majoris 

8 

Lubdhakavcida 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Mahapurusa 


a Hydrae 

10 

purvaphd 

Purva-phalgunT 

6 Leonis 

11 

Hasta 


6 Corvi 

12 

Citrd 


a Virginis 

13 

Svdti 


a Bootis 

14 

Mdrnra 775 

Jyestha 

a Scorpii 

15 

SarpadharT 

Sarpadhan-sira 

a Ophiuchi 

16 

Abhijit 


a Lyrae 

17 

Sravana 


a Aquilae 

18 

Asvamusa 

Asvamukha 

8 Pegasi 

19 

Satabhisd 


k Aquarii 

20 

Pubhd 

purva-bhadrapada 

(3 Pegasi 


Plates 

There are five plates, serving different latitudes, ecliptic coordinates, and multiple 
horizons, with altitude circles drawn for 3° and labelled in 6s, azimuth arcs for 15° 
below the horizon (except on 3a and 5a where they are drawn both above and below and 
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Engraved faintly by a later hand ? 


C025 - Sanskrit Astrolabe attributable to Virabhadra 


1963 


numbered) but not numbered, and unequal hour lines, numbered from 1 to 12 from the 
western horizon. Each plate face is inscribed with the latitude and the length of the noon 
equinoctial shadow, as shown below, 
la aksafmsa] 21 chd[yd] 4/37 (latitude 21°, shadow 4;37) 
lb quadruple projection for latitudes 0°, 18°, 42° and 48° 

2a aksa 24 chd 5/10 (latitude 24°, shadow 5; 10) 

2b aksdmsa 30 chd 6/55 (latitude 30°, shadow 6;55) 

3a aksa 26 chd yd 5/56 (latitude 26°, shadow 5;56) 

3b aksa 66 chd 27 (latitude 66°, shadow 27) 

4a aksdmsa 28 chdyd 6/20 (latitude 28°, shadow 6;20) 

4b aksdmsa 36 chd 8/48 (latitude 36°, shadow 8;48) 

5a [ajksdmsd 27 chdyd 6; 16 (latitude 27°, shadow 6; 16) 

5b Multiple horizons 

Strangely, on 2a, 2b, 3a, 3b, 5a, 5b, four concentric circles are drawn with the 
centre of the plate as the centre, that is to say, two more in addition to the Tropic of 
Cancer and the Celestial Equator, one between the two and one outside the equator! 

Plate of Horizons: There are four sets of horizons, 7 in each quadrant, labelled 
twice along the vertical/horizontal radius and the arc of the quadrant for the following 
latitudes: 


14 

24 

34 

44 

54 

64 

74 

15 

25 

35 

45 

55 

65 

75 

16 

26 

36 

46 

56 

66 

76 

17 

27 

37 

47 

57 

67 

77 


There are no scales of declination and there is no legend. 

On the inner surface of the mater are drawn concentric circles and radial lines, for 
a geographical gazetteer, but the cells are not filled in. 

Back 

The upper half of the rim carries altitude scales divided in 1 ° and 6° and numbered 
6—90; 90—6. On the rim of the lower half is an unidentifiable table in three semicircles. 
The upper left quadrant is blank. The upper right quadrant has a sine-cosine graph with 
30 horizontal and 30 vertical parallels. The vertical parallels are numbered twice in two 
separate rows. 



1964 


Sanskrit Astrolabes with Multiple Plates 


In the lower half are shadow squares, on the left with 7 divisions, numbered and 
halved, on the right 12 divisions, also numbered and halved. The four scales carry the 
following legends. Above the horizontal scale with 7 divisions is written chdyd 7 
(shadow 7) and below kramachdmyd (sic! °chdyd ) (umbra recta). Above the horizontal 
scale with 12 divisions is written chdyd 12 (shadow 12) and below kramachdmyd (sic! 
chdyd) (umbra recta). Parallel to the vertical scale with 7 divisions is written outside 
utapdchdmyd and parallel to the vertical scale with 7 divisions is written outside 
utapdchdmyd. The words have no meaning and are corruptions for utkrama-chdyd 
(umbra versa). It is strange that chdyd is often engraved as chdunyd with a nasalization. 
This explains why in the astrolabe at Washington (C024), chdyd is abbreviated as chain. 

Bibliography 

Turner 1985, no. 13, pp. 114-117. 

Christie’s, London, auction catalogue of 14 April 1988, lot 161, pp. 106-107. 
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Figure C025.2 - Back of the astrolabe (from Turner 1985) 
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C026 SANSKRIT ASTROLABE BY SUTRADHARA MAyArAMA 776 

1810, Jodhpur, Rajasthan 
Diameter ca 180 mm 
PLU; ex-Paris, Alain Brieux 
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Entry based on photos made by Alain Brieux, kindly made available to me by Anthony J. Turner. 




C026 - Sanskrit Astrolabe by Sutradhara Mayarama 


1967 


On the crown is engraved Samvat 1867. On the inner recess of the mater, a little 
above the north point is an inscription in two lines, in Sanskrit and local vernacular, 
which is difficult to decipher in the available photograph. 

samvata 1867 ro kTyo chai jodapura madhyai 
sutradhara maydrdmma harry at a kd ti ha(?) 21 
The purport is that an artisan (the word should read sutradhara and not 
sutradhara) named Mayarama (not maydrdmma as wrongly engraved) made this 
astrolabe in Samvat 1869 (= AD 1 8 10-1 8 11) at Jodhpur (also wrongly spelt as Jodapura). 

Components 

Mater (d. ca. 180) with crown, shackle and ring, rete for 20 stars, plates, alidade 
with a sighting tube, pin and wedge. 

Front 

A high crown cut a jour, with a large heart-shaped hole at the top and two 
symmetrical holes in the left and right. The limb is divided in 1° and 6°; the latter are 
numbered serially from 1 to 60. 

Rete 

The rete consists of the three rings of Capricorn, celestial equator and ecliptic. The 
equatorial ring is complete and the ecliptic ring is much broader than the other two. 
These three are held together by the equinoctial bar with two counter changes at the 
equinoxes and partly by the solstitial bar. At the head of Capricorn, a small triangular 
piece represents the Capricorn index. Just below it, on the ecliptic bar, is a turning knob. 
The ecliptic is divided into 12 signs and labelled with the initial syllables of their names. 
Each sign is subdivided into groups of 6° and numbered. There are 20 star pointers 
which are shaped like daggers or tiger’s claws. 

Table C026-1 Stars on the Rete 

Star name as Full/Correct Identification 

engraved Form 

1 


2 


Samudrapa 

Matsyodara 


Samudra-paksi 


(3 Ceti 

(3 Andromedae 



1968 
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Star name as 
engraved 

Full/Correct 

Form 

Identification 

3 

Preta 

Pretasira 

|3 Persei 

4 

RohinT 


a Tauri 

5 


[Brahmahrdaya] 

a Aurigae 

6 

Ardra 


a Orionis 

7 

Luvdhaka 

Lubdhaka 

a Canis Majoris 

8 

Luvdhakabadhu 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Mahdpurasa 

Mahdpurusa 

a Hydrae 

10 

Purvciphd 

Purva-phalgum 

5 Leonis 

11 

Hasta 


5 Corvi 

12 

Citrd 


a Virginis 

13 

Marlci 


q Ursae Majoris 

14 

Svdti 


a Bootis 

15 

Sarapa 

Sarpagrlvd 

a Serpentis 

16 

AbhTca 

Abhijit 

a Lyrae 

17 

Sravana 

* 


a Aquilae 

18 

Asvamusa 

Asvamukha 

8 Pegasi 

19 

Satabhisd 

Satabhisd 

k Aquarii 

20 

Purabd bhd 

Purva-bhadrapada 

|3 Pegasi 


Plates 

It is not known how many plates there are. On the plate which is visible below the 
rete in the photo, almucantars are drawn for 3° each, but not numbered, azimuths are 
drawn below the horizon for 10° and numbered, unequal hour lines are drawn which 
are numbered from the western horizon. The plate is probably calibrated for the latitude 
of 21°. 


C026 - Sanskrit Astrolabe by Sutradhara Mayarama 


1969 



Geographical Gazetteer 

On the inner recess of the mater, an attempt was made to draw the projections for 
the latitude of 66°. After drawing east-west and north-south lines, and a whole series of 
altitude circles at intervals of 6°, the artisan may have realized that the projections for 
the latitude of 66° were to be traced on a separate plate and not here. Just above the 
north point, the inscription mentioned above is engraved. 


Figure C026.2 - Inner side of the mater (photo by Alain Brieux) 

Back 

The rim of the upper half carries the altitude scale in 1° and 6° and numbered in 
6s. In the upper left quadrant, the two quarter circles are drawn below the altitude scale 
and resulting spaces are divided in about 15 cells. These cells are filled with syllables 
which are difficult to decipher. In the upper right quadrant is a sine-cosine graph with 
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Figure C026.3 - Back of the astrolabe (photo by Alain Brieux) 


Sanskrit Astrolabes with Multiple Plates 


30 horizontal and 30 vertical parallels. In the lower half are two very crudely drawn 
shadow squares: on the left for 12 and on the right for 7. Inside the squares is written 
chdyd 12 (shadow 12) on the left, and chdyd 7 (shadow 7) on the right. The rim of the 
lower half is blank. 












C026 - Sanskrit Astrolabe by Sutradhara Mayarama 


1971 


Alidade 

The straight bar alidade is equipped with a sighting tube which is much longer 
than the diameter of the astrolabe. One end looks like a screw with spiral grooves; this 
part is now slightly bent. There is a pin; the wedge is just a long flat piece of metal. 



Figure C026.4 - Alidade with a sighting tube (photo by Alain Brieux) 

Provenance 

The astrolabe was in the collection of Alain Brieux, Paris, at one time and was 
photographed by him. 
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C027 SANSKRIT ASTROLABE BY SUTRADHARA MAyArAMA 777 

1810, Jodhpur, Rajasthan 

Diameter 179 mm 

PLU; ex-Paris, Alain Brieux 


A- 

I 



Figure C027.1 - Front of the astrolabe (photo by Alain Brieux) 
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Entry based on photos made by Alain Brieux, kindly made available to me by Anthony J. Turner. 






C027 - Sanskrit Astrolabe by Sutradhara Mayarama 


1973 


In the available photos, the front and back of this astrolabe look exactly the same 
as the previous specimen C026, including the irregularities in spelling. The only 
difference is that the artisan drew decorative lines on the front and the back of the crown 
of this astrolabe. Therefore the crown here looks quite elegant. On the crown is written 
the year of manufacture as Samvat 1867 as in the previous one. No photo is available of 
the inner side of the mater; therefore it is not known whether any inscription is engraved 
there. But it is certain that Mayarama prepared two almost exactly alike astrolabes in 
1810. 

With the photo is a note by Alain Brieux stating that the diameter is 179 mm and 
that there are two plates. 





Figure C027.2 - Back of the astrolabe (photo by Alain Brieux) 
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Provenance 

Like the previous astrolabe, this one was also in the collection of Alain Brieux, 
Paris, at one time and was photographed by him. 
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C028® SANSKRIT ASTROLABE ATTRIBUTABLE TO BULHOMAL 778 

Ca. 1849, Lahore 
Diameter 133 mm 
Rampur, Rampur Raza Library 



Figure C028.1 - Front of the astrolabe (courtesy Raza Library, Rampur) 
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See Sarma 2003, pp. 53-57; Sarma 2010, 90-92; Sarma 2015b. 
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This unsigned and undated astrolabe, like the two following specimens, displays 
an unmistakable similarity to an Indo-Persian astrolabe produced by the versatile and 
prolific Lalah Bulhomal Lahorl in AH 1266/ AD 1849, which is now with the Science 
Museum at London (B021). The crown has exactly the same design; in the rete, the 
arrangement of the circumferential ring of Capricorn, the circle of the ecliptic, the 
segment of the equatorial ring in the lower half, the broad equinoctial bar without any 
counter-change, and finally the remarkably small number of star pointers with their leaf- 
shape are exactly similar. The rete of the Indo-Persian astrolabe is, however, more 
ornate with arabesque tendrils joining the star pointers, which feature is missing in the 
these Sanskrit astrolabes. Bulhomal produced about thirty instruments of diverse types, 
both Indo-Persian and Sanskrit, between 1839 and 1850. 779 What distinguishes this 
astrolabe is a large astrological table engraved on the back, which shows the regents and 
the limits of the zodiac signs as also the regents of the decans. Such tables are to be 
found on the backs of the Indo-Persian astrolabes, but not in other Sanskrit astrolabes. 

Components 

Body (d. 133, h. 161, t. 10) with crown, rete (d. 112, t. 2) with 7 unnamed star 
pointers, 4 plates, alidade (length 125) with only one sight, pin, wedge, washer. One of 
the two sights of the alidade is missing, so also the ring. 

Front 

The body is surmounted by a triangular crown in which three large perforations 
form a pleasing pattern. A trefoil-shaped shackle is attached to the top of the crown. The 
limb is divided in 1° and 6° and the groups of 6° are numbered serially from 1 to 60. 
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On Lalah Bulhomal Lahon, Sarma 2010, s.v. Bhalumal; Sarma 2015b. 



C028 - Sanskrit Astrolabe attributable to Bulhomal 


1977 



Figure C028.2 - Rete of the astrolabe (courtesy Raza Library, Rampur) 


Rete 

The Tropic of Capricorn, the ecliptic and the northern half of the celestial equator 
are represented by wide circular bands. A complete equinoctial bar without any 
counterchanges holds these bands together. The ecliptic is divided into the twelve signs 
of the zodiac and labelled as mesa, vrsa, mithana (sic! mithuna), karka, simha, kanya, 
tula, vrscika, dhanuh, makara, kumbha, mina. Each sign is further subdivided into 
groups of 6° and labelled as 6,12,18, 24,30 separately for each sign. The bevelled edge 
carries a scale of single degrees. 

There are just seven leaf-shaped star pointers, two to the south of the ecliptic and 
five to the north. These are, however, not named. It is very unusual to have so few star 
pointers; it is also unusual not to name them at all. Yet it is probable that these seven 
pointers indicate the following seven stars, arranged according their increasing celestial 
longitude: 
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Table C028-1 Stars on the Rete 



Star Name 

Identification 

T 1 

Rohini 

a Tauri 

2 

Lubdhaka 

a Canis Majoris 

3 

Svdti 

a Bootis 

4 

Visdkhd- matr-mandala 

a Coronae Borealis 

5 

Abhijit 

a Lyrae 

6 

Kukkuta-puccha 

a Cygni 

7 

Purva-bhadrapada 

(3 Pegasi 


Plates 

There are four plates which appear to be gilded, but the gilding is going off in 
patches. These plates have a small projecting bit at the top which fits into the slot cut at 
the corresponding point in the limb. Three plates serve the latitudes 16°—22°, 24°— 
28°, and 32°—38°. On these plates, altitude circles are drawn for every 6° and labelled; 
azimuth arcs are drawn for every 10° above the horizon and labelled. Lines are drawn 
for unequal hours and equal hours counted from the western and eastern horizons. 


Plate of Horizons 

The fourth plate has projections of multiple horizons on both the sides for the 
following latitudes which are inscribed at both ends of the horizons: 

Plate 4a 


24 

32 

40 

48 

56 

64 

72 

80 

88 

25 

33 

41 

49 

57 

65 

73 

81 

89 

26 

34 

42 

50 

58 

66 

74 

82 

90. 

27 

35 

43 

51 

59 

67 

75 

83 

90. 
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1979 


Plate 4b 


28 

36 

44 

52 

60 

68 

76 

84 

90. 

29 

37 

45 

53 

61 

69 

77 

85 

90. 

30 

38 

46 

54 

62 

70 

78 

86 

90. 

31 

39 

47 

55 

63 

71 

79 

87 

90. 


However, there are no declination scales. The inner side of the body is empty. No 
geographical gazetteer is engraved here. 
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Sanskrit Astrolabes with Multiple Plates 



Figure C028.3 - Back of the astrolabe (photo courtesy Raza Library, Rampur) 
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Back 

The rim is divided in 1 ° and 6° and labelled in 6s from 6 to 90 in each quadrant 
separately. The upper right quadrant contains the sine and cosine grid. There are 14 
vertical and 14 horizontal parallel lines. These are labelled along the vertical and 
horizontal radii as 2, 4, 6, .... 26, 28, 30, starting from the centre, and once again along 
the twelfth vertical parallel and the twelfth horizontal parallel. The other three quadrants 
carry astrological tables. There are no shadow squares here. 

The upper left quadrant contains the following table which is continued in the 
lower right quadrant: 


Table C028-2 i 

\strological Table 

bhaumah 

sukrah 

vuthah 

camdrah 

suryah 

vuthah 

mesah 

vrsah 

mithunah 

karkah 

simhah 

kanyd 

vr su vu 

mam sa 

su vu vr sa 

mam 

vu vr su 

mam sa 

mam su vu 

vr sa 

vr su sa vu 

mam 

vu su vr 

mam sa 

668 5 5 

8785 2 

6657 6 

7 667 4 

6 57 66 

7 1047 2 

main su su 

vu cam sa 

vr mam su 

su vu cam 

sa vr ma[m] 

su su vu 


sukrah 

bhaumah 

guruh 

sanih 

sanih 

guruh 

tula 

vrscika 

thanuh 

makarah 

kumbhah 

minah 

sa vu vr su 

main 

mam su vu 

vr sa 

vr su vu sa 

mam 

vu vr su sa 

mam 

vu su vr 

mam sa 

su vr vu 

mam sa 

68772 

7485 6 

12 54 54 

7 7 844 

7 6755 

12 4 3 92 

cam sa vr 

mam su su 

vu cam sa 

vr mam su 

su vu cam 

sa vr mam 


This huge table in 12 columns and 5 rows combines three different tables. The 
second row is common to all the three tables, as it provides the argument, viz., the names 
of the twelve signs of the zodiac. The first two rows show the regents of the zodiac signs. 
The second, third and fourth rows display the terms or limits of the signs. Finally, the 
second and the fifth rows show the regents of the decans. This data will be shown 
successively with English equivalents in the following three tables. 
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Table C028-3 Regents of the Zodiac Signs 



Sign 

Regent 



Sign 

Regent 

1 

Aries 

Mars 


7 

Libra 

Venus 

2 

Taurus 

Venus 


8 

Scorpio 

Mars 

3 

Gemini 

Mercury 


9 

Sagittarius 

Jupiter 

4 

Cancer 

Moon 


10 

Capricorn 

Saturn 

5 

Leo 

Sun 


11 

Aquarius 

Saturn 

6 

Virgo 

Mercury 


12 

Pisces 

Jupiter 


Table C028-4 Limits of the Zodiac Signs 


Aries 

Jupiter 6 

Venus 6 

Mercury 8 

Mars 5 

Saturn 5 

Taurus 

Venus 8 

Mercury 7 

Jupiter 8 

Saturn 5 

Mars 2 

Gemini 

Mercury 6 

Jupiter 6 

Venus 5 

Mars 7 

Saturn 6 

Cancer 

Mars 7 

Venus 6 

Mercury 6 

Jupiter 7 

Saturn 4 

Leo 

Jupiter 6 

Venus 5 

Saturn 7 

Mercury 6 

Mars 6 

Virgo 

Mercury 7 

Venus 10 

Jupiter 4 

Mars 7 

Saturn 2 

Libra 

Saturn 6 

Mercury 8 

Jupiter 7 

Venus 7 

Mars 2 

Scorpio 

Mars 7 

Venus 4 

Mercury 8 

Jupiter 5 

Saturn 6 

Sagittarius 

Jupiter 12 

Venus 5 

Mercury 4 

Saturn 5 

Mars 4 

Capricorn 

Mercury 7 

Jupiter 7 

Venus 8 

Saturn 4 

Mars 4 

Aquarius 

Mercury 7 

Venus 6 

Jupiter 7 

Mars 5 

Saturn 5 

Pisces 

Venus 12 

Jupiter 4 

Mercury 3 

Mars 9 

Saturn 2 
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This shows that, of the five limits Aries, the first is presided by Jupiter whose 
quantity of influence is 6, the second by Venus whose influence is 6 and so on. The total 
influence of all the five planets is 30° in each sign. This table appears on Indo-Persian 
astrolabes as the table of hudud. im 


Table C028-5 Regents of the Decans 


Signs 

Regents of 
Decan 1 

Regents of 
Decan 2 

Regents of 
Decan 3 

Aries 

Mars 

Sun 

Venus 

Taurus 

Mercury 

Moon 

Saturn 

Gemini 

Jupiter 

Mars 

Sun 

Cancer 

Venus 

Mercury 

Moon 

Leo 

Saturn 

Jupiter 

Mars 

Virgo 

Sun 

Venus 

Mercury 

Libra 

Moon 

Saturn 

Jupiter 

Scorpio 

Mars 

Sun 

Venus 

Sagittarius 

Mercury 

Moon 

Saturn 

Capricorn 

Jupiter 

Mars 

Sun 

Aquarius 

Venus 

Mercury 

Moon 

Pisces 

Saturn 

Jupiter 

Mars 


In the third row and in the fifth, only the first syllables of the names of the planets 
are engraved. This table is identical with the table of wujuh on Indo-Persian 
astrolabes. 781 


780 


781 


Cf. Introduction to the A-Series, 2.6.4.2. 
Cf. Introduction to the A-Series, 2.6.4.3 
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In the lower left quadrant the names of the 12 zodiacal signs are arranged in the 
following manner: 

Table C028-6 Zodiac Signs arranged according to their Rising Times at the Equator 


Mithunah (Gemini) 

Vrsali (Taurus) 

Mesah (Aries) 

Karkah (Cancer) 

Simhah (Leo) 

Kanyd (Virgo) 

Dhanuh (Sagittarius) 

Vrscikah (Scorpio) 

Tula (Libra) 

Makarah (Capricorn) 

Kumbham 782 (Aquarius) 

Mxnah (Piscis) 


Here each column contains zodiac signs having the same rising time at the equator. 
Similar arrangement can be seen also on the back of COOl. In the first and third rows 
the names are written upside down to indicate that these rows are read from right to left. 
It is interesting that the enumeration of signs begins on the right as in Arabic and Persian. 

The Sanskrit names of the signs and of the planets are carefully written together 
with the last visarga. However, there are some peculiarities in the choice of synonyms 
and in spelling. While the first row employs bhaumah for Mars and guntil for Jupiter, 
these are called mam[gala] and vr[haspati] in other rows. Mercury is called vuthah 
instead of budhah; Jupiter vr[haspati] instead of brhaspati ; Sagittarius thanuh instead 
of dhanuh. 


782 


The word is masculine; it should read Kumbhah. 
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Figure C028.4 - Ornate sighting plate on the alidade (courtesy Raza Library, Rampur) 

Alidade 

An alidade of length 125 mm is pivoted to the centre at the back. The ends and the 
centre piece are ornate. Each half of the alidade is divided into 5 parts and labelled from 
the centre as 1, 12, 18, 24, 30. Actually the first number should be 6 and not 1. At the 
end of the division for 18 on both sides, the sighting plates are affixed. One of the 
sighting plates is lost. The remaining plate is elegantly fashioned like a tulip flower, in 
the same style as in Buhlomal’s Indo-Persian astrolabes (see Figure B022.7). The pin, 
washer and wedge are simple and appear to be original. 

Bibliography 
Sarma 2003, pp. 53-57. 

Sarma 2010, s.v. Bhalumal. 

Sarma 2015b. 




1986 


C029 SANSKRIT ASTROLABE ATTRIBUTABLE TO BULHOMAL 

Ca 1849, Lahore 
Diameter 135 mm 


Srinagar, Sir Pratap Singh Museum 



Figure C029.1 - Front of the astrolabe 
(courtesy Central Asian Museum, University of Kashmir, Srinagar) 


This astrolabe is identical in all respects to the previous astrolabe, with two minor 
differences in the upper right quadrant on the back: there are radial lines joining the 
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centre with every sixth degree on the rim and a quarter circle is drawn at the 17th 
division. 



Figure C029.2 - Back of the astrolabe 
(courtesy Central Asian Museum, University of Kashmir, Srinagar) 


Provenance 

It was with the Central Asian Museum (# 80.203) of the University of Kashmir 
until 2015 when it was transferred to Sir Pratapsingh Museum. 
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C030 SANSKRIT ASTROLABE ATTRIBUTABLE TO BULHOMAL 783 

Ca. 1849, Lahore 
Diameter ? 

PLU 



Figure C030.1 - Astrolabe attributable to Bulhomal 
(courtesy Museum of the History of Science, Oxford) 


783 


Entry based on a photo in the archives of the Museum of the History of Science, Oxford. 
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This astrolabe has close resemblance to the previous two astrolabes at Rampur and 
Srinagar (C028 and C029) and can be attributed to Bulhomal of Lahore. But there are 
some slight differences between this one and the other two. Here the shackle and ring 
are missing; so also the alidade, pin and horse. The rete displays eight star pointers 
instead of the seven in the other two astrolabes, the additional star being Arclrd (a 
Orionis ). In the other two astrolabes, the ends of the semi-circular ring of equator are 
curved outwards. Here they merge with the east-west bar. 

The exact number of plates is not known. On the plate visible through the 
interstices of the rete, altitude circles are drawn for every 6° and labelled in a semi¬ 
circular arc. Azimuth lines appear to be drawn only above the horizon for every 10°. 
Lines for seasonal hours and their numbers are visible. If there are lines of the equal 
hours, these are not visible. 



1990 


C031® GURMUKHI ASTROLABE OF THE MAHARAJA OF PATIALA 
DESIGNED BY RISHlKES AND MADE BY RAHIM BAKHSH 784 


1850 Patiala, Panjab 
Diameter 195 mm 


Germany, PC 



Figure C031.1 - Front of the astrolabe (photo by Oskar Kober) 


784 


For a detailed study, see Sarma 2012b. 
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This is the the most splendid specimen of the Sanskrit astrolabes with multiple 
plates. Moreover, this is the only known astrolabe with legends and numerals engraved 
in Gurmukhi script and in Panjabi language. 781 The inscription on the back states that 
the astrolabe was produced by the order of the Maharaja Narinder Singh of Patiala (r. 
1845-1862) on a date corresponding to 14 March 1850 and that it was designed by the 
astrologer Rishikes and fabricated by the artisan Rahim Bakhsh. No other astrolabe 
made by Rahim Bakhsh is known. 786 

On the plates in the astrolabe, the latitudes of all localities are mentioned in degrees 
and minutes, but on plate 5b which is designed for use at Kurmacala Almoda, i.e., the 
town Almora in the Kumaon region, the latitude of the place is stated in degrees, minutes 
and seconds as 28;53,20°. The same value in degrees, minutes and seconds is given also 
geographical gazetteer (see Table C031-3 below, no. 39). Such precise measurement for 
this one locality would suggest that Rishikes who designed this astrolabe may have 
hailed from Almora. Probably he was the court astrologer of the Maharaja of Patiala. 
Like his contemporary Bulhomal of Lahore, Rishikes also appears to be well-versed in 
Sanskrit astrology and familiar with Islamic astrology. The present astrolabe contains 
many new features which are not met with in Sanskrit astrolabes and Indo-Persian 
astrolabes. 

Rishikes is the vernacular form of Sanskrit Hrslkesa. On an Arabic astrolabe 
which had been reworked with additional inscriptions in Sanskrit (E003), the name of 
Jyotirvid Hrslkesa of Kurmacala (Kumaon) was engraved as the owner of the 
astrolabe. 78 ' Perhaps this Hrslkesa is the same as the Rishikes who designed the present 
Gurmukhi astrolabe. 

Components 

Mater (d. 195, h. 247, t. 12) with crown, ring and shackle, rete (d. 171) for 22 stars, 
6 plates, alidade with sights, pin and horse. 


Two other instruments with Gurmukhi legends are known: a Capa-yantra or double quadrant 
(KOI 1) and a Zarqall universal astrolabe with Arabic/Persian and Gurmukhi legends (B030). 

The unsigned and undated double quadrant with the Gurmukhi inscriptions (KOI 1) may also have 
been made by him. 

Cf. Sarma 2010, s.v. Hrslkesa. 


787 
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Front 

This brass astrolabe is in an excellent state of preservation and looks gilded. The 
crown is elaborately carved and reticulated with symmetrical floral pattern on both 
sides. Though the pattern is identical in the front and on the back, the elevations are 
more pronounced in the front whereas on the back the pattern is softer. The profiles of 
the crown on the left and right are formed of tiered lobes. To the top of the crown is 
affixed a simple and small shackle, through which passes a large ring with a ribbed outer 
surface. The limb is graduated in single degrees and in groups of 6° and numbered 
serially from 1 to 60. 



Figure C031.2 - Crown of the astrolabe, front view (photo by Oskar Kober) 



Figure C031.3 - Crown of the astrolabe, back view (photo by Oskar Kober 


Rete 

The rete is delicately crafted, without being overloaded with too many star 
pointers. The three rings containing the circles of the Tropic of Capricorn, the equator 
and the ecliptic are held together by the equinoctial bar with two counter changes at 
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1 Samudrapachi Samudra-paksi (3 Ceti 


equinoxes and the solsticial bar without any counter change. The ecliptic is divided into 
12 signs and labelled as follows: Mekha (Sanskrit: Mesa), Brikha ( Vrsa ), Mithana 
(Mithuna ), Karaka ( Karka ), Simgha ( Simha), Kamnya (Kanyd), Tula (Tula), Brisacaka 
(Vrscika), Dhana (Dhanuh), Makara (Makara), Kumbha (Kumbha), Mina (Mina). Each 
sign is further subdivided in 6° and in 1 °. There are 10 leaf-shaped star pointers outside 
the ecliptic and 12 inside. These are listed below in the order of increasing right 
ascension. 


Figure C031.4- Rete of the astrolabe (photo by Oskar Kober) 

Table C031-1 Stars on the Rete 


Star Name as Full/Correct Identification 

engraved Form in Sanskrit 
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Star Name as 
engraved 

Full/Correct 

Form in Sanskrit 

Identification 

2 

Matsodara 

Matsyodara 

(3 Andromedae 

3 

Matsodaraphda 

Matsyoda ra -pada 

Y Andromedae 

4 

Pra 

Preta-sird 

(3 Persei 

5 

RohinT 

RohinT 

a Tauri 

6 

Brahbhrada 

Brahma-hrdaya 

a Aurigae 

7 

Aradra 

Ardra 

a Orionis 

8 

Lubadhaka 

Lubdhaka 

a Canis Majoris 

9 

Lubadhakabamdhu 

’ 

Lubdhaka-bandhu 

a Canis Minoris 

10 

Mahdpurakha 

Mahapurusa 

a Hydrae 

11 

Purabd phdlagum 

Purva-phdlgum 

6 Leonis 

12 

Hasata 

Hasta 

6 Corvi 

13 

Citrd 

Citrd 

a Virginis 

14 

MarTcT 

MarTci 

i] Ursae Majoris 

15 

SvdtT 

Svdti 

a Bootis 

16 

Sarapadharasira 

Sarpadhdn-sira 

a Ophiuchi 

17 

Abhijit 

Abhijit 

a Lyrae 

18 

Sravana 

Sravana 

a Aquilae 

19 

Rukurapuhara 

Kukkuta-puccha 

a Cygni 

20 

Matasimukha 

Asvamukha 

8 Pegasi 

21 

Satabhikhd 

Satabhisd 

k Aquarii 

22 

Purababhadra 

Purva-bhhdrapadh 

(3 Pegasi 


C031 - Gurmukhi Astrolabe of the Maharaja of Patiala designed by Rishikes and made by Rahim Bakhsh 


1995 


Plates 

There are six plates, each with a small triangular projection at the bottom, which 
fits into a triangular slot in the limb of the mater. The plates serve 11 different localities. 
One plate face (6b) is devoted to astrological data and will be described at the end of 
this entry. 

All the plates (except 6b) carry, in addition to the usual north-south and east-west 
diameters and the usual circles, also a projection of the ecliptic circle, which is generally 
not found on astrolabe plates. It is also unusual that almucantars are drawn at intervals 
of one and half degrees and the alternate lines are labelled as 3, 6, 9 ... 90, whereas 
normally the almucantars have intervals of integer number of degrees. In the lower half 
of the plates, there are unequal hour lines, numbered from the western horizon. On la 
and lb there are also equal hour lines drawn from the western horizon. Azimuth lines 
vary from plate to plate. On la, they are drawn for every 6° above the horizon and 
numbered along the local horizon only to the left of the meridian; on lb, 4a, 4b and 6a, 
there are azimuth arcs for every 6° above the horizon, but only partially. 

In the space between the local horizon and the Tropic of Cancer, much data is 
engraved which is not met with in other Sanskrit or Indo-Persian astrolabes. This data 
includes the name of the town for which the particular side of the plate is calibrated, its 
latitude (araj, from Arabic c ard) and longitude (till, from Arabic till), the climate ( aklim, 
from the Arabic iqlTm ) and the name of the planetary regent ( satdrd ) of this climate. The 
duration of the longest day at this latitude is not mentioned here, as is generally done on 
all Indo-Persian astrolabes and also on some Sanskrit astrolabes. As in all medieval 
astrolabes, the longitudes engraved here are counted from the Fortunate Isles. However, 
no longitudes are given for the modern cities of London and Kolkata. 

More important is that on the plates of this astrolabe are mentioned the names of 
other towns which lie close to the latitude of the principal town and their exact latitudes 
and longitudes. The purpose of this enumeration is that if a town lies close to the latitude 
for which the plate is calibrated, then the same plate can be used in that other town as 
well. 

The latitude for which the particular side of a plate is calibrated is mentioned at 
the junction of the meridian and the tropic of Cancer. The legends on the plates are 
reproduced below in serial order and translated into English. 
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Plate la: 

30, patiald araj 30\ 13, tul 111\30. kurukhetra araj 30\\10\\, tul 112\ 
yah aklim 3 tisari hai, ihd kd satdrd mamgal. 

[Latitude of the plate] 30°. Patiala, latitude 30;13°, longitude 111;30°. 
Kurukshetra, latitude 30; 10°, longitude 112°. This is the third climate, its 
regent is Mars. 

Plate lb: 


52. sahar namdan araj 52, aklim cauthT 4, satdrd suraj. 

[Latitude of the plate] 52°. City of London, latitude 52°, climate fourth, 
regent Sun. 



Figure C031.5 - Plate for Patiala on latitude 30; 13° (photo by Oskar Kober) 
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Plate 2a: 

24. dusarTduvdrcika araj 24\45, tul 59 . madina araj 25\\0, tul 75 |j yah aklim 
dusarlhai || ihd kd satdrd brahaspat hai || 


[Latitude of the plate] 24°. The second Dwaraka, 788 latitude 24;45°, 
longitude 59°. Medina, latitude 25;0°, longitude 75°. This is the second 
climate; its regent is Jupiter. 



Figure C031.6 - Plate for London on latitude 52° (photo by Oskar Kober) 


It is not clear what is meant by ‘the second Dvaraka’; whether it distinguishes the modem city of 
Dwarka in Gujarat, mentioned on plate 4b, from the mythical city of the same name or refers to 
the island Bet Dwarka in the Gulf of Kutch. But in both cases, the longitudes of 59° and 56° are 
far below the actual values. 
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Plate 2b: 

32. sahar lahaur araj 3 ||50|| tul 109\20. sahar kamdhar araj 33\0\ tul 
107140 789 . aklim tisari. satdrd mamgal. 

[Latitude of the plate] 32°. City of Lahore, latitude 31;50°, longitude 
109;20°. Qandahar, latitude 33;0°, longitude 107;40°. Third climate, regent 
Mars. 

Plate 3a: 

35. kdsmir araj 35\1 tul 108. kdbal araj 34\30, tul 104\\40\\ yih aklim tisari 
satdrd mamgal. 

[Latitude of the plate] 35°. Kashmir (i.e., Srinagar), latitude 35; 1 °, longitude 
108°. Kabul, latitude 34.30°, longitude 34;30°. This is the third climate, 
regent Mars. 

Plate 3b: 

27. ajodhyb araj 27j22 tul 115\\50. praydg tirath araj 26\50, tul 115\34. aklim 
tisari hai 3 satdrd mamgald. 

Ayodhya, latitude 27;22°, longitude 115;50°. Prayag, the place of 
pilgrimage, latitude 26;50°. Third climate, regent Mars. 

Plate 4a: 

31. misar araj 30 30, tul 63\\1. multdn araj 29\40, tul 107\\35. aklim tisari 3, 
satdrd || mamgal. 

[Latitude of the plate] 31°. Cairo, latitude 30;30°, longitude 63:1. Multan, 
latitude 29;40°, longitude 107;35°. Third climate, regent Mars. 

Plate 4b: 

21. burhanpur araj 21\\21, tul 113\\0. devagiri araj 20\\34, tul 111\\0. surat 
bajmjbai 20\0\ tul 50. makkd araj 21\\40, tul 76\\10. kalakatd araj \ 22 1|, dudrak 
araj 22\31, tul 56. aklim 3 satdrd bahasapati. 


This is clearly an error in engraving. Instead of drawing a vertical line to separate the degrees from 
the minutes, the engraver drew the numeral ‘one’ by mistake. 
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[Latitude of the plate] 21°. Burhanpur, latitude 21;21°, longitude 113;0°. 
Daulatabad, latitude 20;34°, longitude 111;0°. Surat [and] Mumbai, 
[latitude] 20;20°, longitude 50°. Mecca, latitude 21;40°, longitude 76;10°. 
Kolkata, latitude 22°. Dwaraka, latitude 22;31°, longitude 56°. Third 
climate, regent Jupiter. 


Plate 5a: 

18. gamgdsdgar araj 18\\20. golkumdd haidarabad araj 78||0|| tul 115\\19. 
bijapur araj 17\\17, tul 1180. aklim dusarl2 yih kd sitdrd bihasapat hai \ 
[Latitude of the plate] 18°. Gangasagar, latitude 18;20°. Golconda = 
Hyderabad, latitude 18;0°, longitude 115; 19°. Bijapur, latitude 17; 17°, 
longitude 118;0°. Second climate, its regent is Jupiter. 


Plate 5b: 

29. kuramdcala alniodb araj 28 53\\20\ tul 115 19. naipdl araj 27\\10 tul 
119\\25\\ 

[Latitude of the plate] 29°. Kumaon, Almora, latitude 28;53,20, longitude 
115; 19. Nepal (i.e., Kathamandu), latitude 27;10°, longitude 119;25°. This 
is the third climate, its regent is Mars. 

Plate 6a: 

28\39. dilllsahar araj 28\39 tul 114\\18\\ mathra araj 26||37| tul 113\\30\\ yah 
aklim tlsarlhai ilia kd satdrd mamgal hai || 

[Latitude of the plate] 28;39°. City of Delhi, latitude 28;39°, longitude 
114; 18°. Mathura, latitude 26;31°, longitude 113;30°. This is the third 
climate; its regent is Mars. 

It is interesting that on all plates, along with the latitude for which a particular 
plate is designed, the corresponding Ptolemaic climate (Arabic iqllm, Panjabi akalim) is 
aso mentioned. This is the only astrolabe which carries this item on the plates. 
Muhammad Muqlm of the Lahore family engraves on the back of three astrolabes 
(A024, A041 and A051) a table of climates showing the latitudes and the hours of the 
longest day at the beginning, middle and end of the seven climates. 

In his commentary on Mahendra Suri’s Yantrardja of 1370, Malayendu Suri 
misunderstood the Ptolemaic division of the inhabited part of the northern hemisphere 
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into seven climates; he wrote that the entire northern hemisphere of the earth, from the 
equator to the North Pole, is divided into seven climates and that these seven are 
governed by the planets Saturn, Jupiter, Mars, Sun, Venus, Mercury and Moon, in this 
order. 790 

Rishlkes, who designed the present astrolabe, obviously followed Malayendu’s 
faulty division of climates when he assigned London on the latitude of 52° to the fourth 
climate. In the correct system, however, London would lie beyond the boundary of the 
seventh climate which varies between 49; 52° and 50;33°. The regents of the climates 
mentioned on the plates are also according to Malayendu Suri. The engraver made an 
error in the climate number of plate 4b. The plate is calibrated for the latitude of 21° 
and the climate is given there as 3, but it should be 2. The regent is mentioned correctly 
as Jupiter. 

The geographical data engraved on these plates is presented in the table below, 


where the columns 2, 3, 4 contain the names, latitudes and longitudes of localities 

engraved on the plates and column 4 the modern names of localities. 

Table C031-2 Geographical Data on the Plates 


Place Name 

<P 

L 

Modern Name 

~T1 

Patiala 

30; 13 

111;30 

Patiala 

2 

Kurukhetra 

30; 10 

112;00 

Kurukshetra 

3 

Namdan 

52 


London 

4 

Dusarl 

24;45 

59 

? 


(Duvaraka) 





Malayendu Suri, p. 18: atha niraksdl lanka-pradesat me ru-pa rvat a-p ary ant am purvaparadig- 
vydpinah sapta 7 vibhagah tadantarvartinam nagardndm aksdmsa-jndndrtham adyaih kalpita 
santi. tesam yavanabhasaya ikalemeti samjna krta. sani-guru-bhauma-ravi-sukra-budha-somah 
kramat svaminah. Malayendu may have misunderstood the extent of the seven climates, but he is 
quite right about the regents of the seven climates; cf. Blrunl 1934, p. 238: ‘With regard to the 
seven climates the first from the equator to its boundary is given to Saturn the first planet and the 
highest planet and the one with the widest orbit, because the first climate is the longest of all, the 
most generous in yielding the necessities of life, and its inhabitants resemble Saturn in colour and 
disposition. The second climate belongs to Jupiter and so on to the seventh which is allotted to the 
moon.’ 
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Place Name 


L 

Modern Name 

5 

Madina 

25 ;0 

75 

Medina 

6 

Lahaur 

31;50 

109;20 

Lahore 

7 

Kamdhar 

33;0 

107;40 

Qandahar 

8 

Kasmlr 

35; 1 

108 

Srinagar 

9 

Kabal 

34;30 

104;40 

Kabul 

10 

Ajodhya 

27;22 

115;50 

Ayodhya 

11 

Prayag TTrath 

26;50 

115;34 

Allahabad 

12 

Misr 

30;30 

63; 1 

Cairo 

13 

Multan 

29;40 

107;35 

Multan 

14 

Burhanpur 

21 ;21 

113;0 

Burhanpur 

15 

Surat 

20;0 

50 

Surat 

16 

Bambai 

20;0 50 


Mumbai 

17 

Kalakata 

22; 


Kolkata 

18 

Devagiri 

20;34 

111 ;0 

Daulatabad 

19 

Makka 

21;40 

76; 10 

Mecca 

20 

Duarak 

22;31 

56; 

Dwarka 

21 

Gamgasagar 

18;20 


Gangasagar 

22 

Bljapur 

17; 17 

118;0 

Bijapur 

23 

Golkumda / 
Haidarabad 

18;0 

115; 19 

Hyderabad 

24 

Kurmacal / 
Almoda 

28;53 20 

115; 19 

Almora in 
Kumaon 

25 

Naipal 

27;10 

119;25 

Kathmandu 

26 

Dilll 

28;39 

114; 18 

Delhi 

27 

Mathra 

26;31 

113;30 

Mathura 
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Place Name (p L Modern Name 



Figure C031.7 - Geographical Gazetteer (photo by Oskar Kober) 


Geographical Ga ze tteer 

In addition to the geographical data presented on the plates, a geographical 
gazetteer is engraved on the inner side of the mater, continuously in five concentric 
circles with the names and latitudes of 62 localities. It is reproduced in the table below, 
reading from the top and proceeding clockwise. 
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Table C031-3 Geographical Gazetteer 



Place Name 

9 

Modern Name 


First Circle 



1 

Lamka 791 

1;30 

Sri Lanka 

2 

Purabam 

yamkoti 792 

5;0 

Yamakoti in the 
East 

3 

Somnath 

16 

Somnath 

4 

Bljapar 

17; 17 

Bijapur 

5 

Tailang 

18;0 

Hyderabad 

6 

Gamgasagar 

18;20 

Gangasagar 

7 

Golakumda 

18;0 

Hyderabad 

8 

Surat 

20;0 

Surat 

9 

Bambal 

20;0 

Mumbai 

10 

Devgiri 

20;34 

Daulatabad 

11 

Burhanpur 

21;21 

Burhanpur 

12 

Maka 

21;40 

Mecca 

13 

Dhaka Bamgala 

22;0 

Dhaka 

14 

Kalakata 

22;0 

Kolkata 

15 

Bhurakacha 

22;0 

Bharuch 

16 

Raivatakacal 

22;31 

Girnar 

17 

Ahamadabad 

23;0 

Ahmedabad 

18 

Bada(?)yac 

23;0 

Bahraich? 


In Sanskrit astronomy, Lanka represents zero latitude and zero longitude. It is not clear why the 
value of 1;30° is given to its latitude here. 

In Sanskrit astronomy, Yamakoti represents the notional point on the equator, 90° east of Lanka. 
Therefore, it its latitude should be 0°. The value of 5° given here is obviously borrowed from Indo- 
Persian astrolabes. 
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Place Name 


Modern Name 

19 

Ujjain 

23;30 

Ujjain 

20 

Khaibar 

24;0 

Khybar Pass 

21 

Madina 

25;0 

Madina 

22 

Ajmer 

26;0 

Ajmer 

23 

KasT 

26;15 

Varanasi 


Second Circle 



24 

Dhara 

26; 20 

Dhar 

25 

Kanamj 

26; 20 

Kannauj 

26 

Bikaner 

26; 24 

Bikaner 

27 

Gvaliyar 

26;30 

Gwalior 

28 

Mathra 

26;31 

Mathura 

29 

Jodhpur 

26;36 

Jodhpur 

30 

Agara 

26;43 

Agra 

31 

Jaipur 

26;47 

Jaipur 

32 

Gajlpur 793 

27;01 

? 

33 

Lakhanau 

26;30 

Lucknow 

34 

Udlsa 

27 

Puri 

35 

Ajudhya 

27; 22 

Ayodhya 

36 

Koil 

28;0 

Aligarh 

37 

Naipal 

28;50 

Kathmandu 

38 

Dill 

28;40 

Delhi 

39 

Kumau 

28;53,20 

Almora 


793 


There are several localities named Gazipur in the Indian subcontinent, but none seem to have this 
value for latitude. 
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Place Name 


Modern Name 

40 

Hisar 

29; 40 

Hissar 

41 

Multana 

29; 40 

Multan 


Third Circle 



42 

Kurukhetra 

30; 10 

Kurukshetra 

43 

Patlyala 

30; 13 

Patiala 

44 

Misar 

30;30 

Cairo 

45 

Lahur 

31 ;50 

Lahore 

46 

Khamdhar 

33 

Qandahar 

47 

Kabil 

34;30 

Kabul 

48 

Kasmlr 

35; 1 

Srinagar 

49 

Balap 

36;41 

Balkh 

50 

Bhotalavaclna 794 

37;0 

? 

51 

Tavrej 

38;0 

Tabriz 

52 

Samarkamd 

39;34 

Samarqand 

53 

Tibat 

40;0 

Lhasa, Tibet 

54 

Kublna 

41 ;01 

? 

55 

Khutan 

42;0 

Khotan, China 


Fourth Circle 



56 

Kasgar 

44; 0 

Kashgar, China 

57 

Kurkurum 

46; 0 

Karakoram? 

58 

Bulgar 795 

49; 0 

Bulgar 


The name seems to refer to Tibet ( bhota ) and China (ana) but its exact significance is not known. 

The gazetteers on the Indo-Persian and Sanskrit astrolabes end with Bulgar or Bulghar region and 
city. According to Gibbs & Saliba 1984, p. 201, ‘the name was given to the land of the Slavs north 
of the Caspian Sea around the Volga River.’ 


795 
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Place Name 


Modern Name 

59 

Imglistan Namdan 

52; 0 

London, England 

60 

Cln arambh purab 

21;0 


61 

Cln had uttar 

55;0 


62 

Rus arambha 

40;0 


63 

Rus had uttar 

66 



The last four entries refer to the boundaries of China and Russia. About China it 
is stated cm arambh purcib 21;0°; cm had uttar 55;0°, ‘the beginning of China in the 
east 21°; the boundary of China in the north 55°.’ This is roughly correct, because the 
southernmost tip of the land mass of China extends in the east up to the latitude of 21° 
and its northern boundary reaches up to about 53°. About Russia it is stated: rus 
drambhd 40;0° rus had uttar 66°, ‘the beginning of Russia is 40;0°; the boundary of 
Russia in the north 66°.’ In Central Asia, the Russian empire reached up to the latitude 
of 40°, but in the north it extends much beyond 66°. 

The notion of latitude 66° as the boundary of the inhabited world is expressed in 
the fifth circle in a mixture of Panjabi and Sanskrit: daraje 66 uprdt pdcbhaut kd 
cdrdbhdvah \ had 90 devabhumi (?) This roughly translates to ‘Beyond the degrees 66 
[of latitude] there is an absence of the movement of live beings. [Up to the] boundary of 
90 [degrees, it is] the land of gods.’ Here the gazetteer follows Malayendu Suri who 
wrote that the human habitation extends only up the latitude of 52°, that between the 
latitides 52° and 66° there is little human habitation because of the extreme cold and 
dakness (!) and that beyond the latitude of 66° are the divine regions ( devabhumi-s ) 
where Kimnaras, Gandharvas, Vidhyadharas and Siddhas move about. 7911 Thus in this 
gazetteer modern and mythical notions of geography rest side by side. 


796 


Malayendu Suri, p. 18: param dvipancasad-aksamsan yavan manusyasancdrah. tadagratah 
satsastyamsa-paryantam sitabahulyad andhakarac ca manusydndm alpa eva sancarah. tatparatah 
kimnara-gandharva-vidhyddhara-siddhandm pracara devabhumayah. 
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Nearly all the localities, save four (viz. Dusarl Duaraka, Prayag Tlrath, Duarak 
and Mathra), which are mentioned on the plates are repeated in the gazetteer. In one 
case, there is a substantial difference: the latitude of Nepal is engraved 27;0° on the 
plate whereas it has a much higher value of 28;50° in the gazetteer. The latitude of Delhi 
is given as 28;39° on plate 6a (this is the traditional value at least from the time of 
Mahendra Suri); it is rounded off to 28;40° in the gazetteer. 
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Figure C031.8 - Back of the astrolabe (courtesy the owner) 


Back 

On the back of the astrolabe, the rim of the upper half carries the altitude scale, 
graduated in 1° and 6°. The rim around the lower left quadrant is blank, but the one 
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around the lower right quadrant carries a cotangent scale. The outer band is divided into 
unequal units carrying the numbers 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, starting 
from the vertical diameter and proceeding towards the horizontal diameter. Each of 
these divisions is further subdivided into 5 units in the inner band. 

The upper left quadrant bears a sine cosine grid, consisting of 30 vertical parallels 
and 30 horizontal parallels. Shadow squares are engraved in the two lower quadrants. 
The square on the left is for a gnomon of 12. Here both the horizontal and vertical scales 
are divided into 12 divisions each and numbered accordingly. These divisions are 
further subdivided into 2 units in the outer band. Below the horizontal scale is engraved 
the label narabhd sarald, ‘gnomon shadow, straight,’ (i.e. umbra recta) and to the left 
of the vertical scale is the label narabhd pratilomd, ‘gnomon shadow, reverse’ (i.e. 
umbra versa). 

The square on the right is meant for a gnomon of 7 feet. Here both the horizontal 
and vertical scales are divided into 7 divisions each and numbered accordingly. These 
divisions are further subdivided into 2 units in the outer band. Below the horizontal scale 
is engraved the label padachayd sarald, ‘shadow of feet, straight,’ and to the right of the 
vertical scale is the label padachayd pratilomd, ‘shadow of feet, reverse’. 

Islamic astrolabes make a distinction between two kinds of shadows, viz., zill 
asdbi c , ‘shadow in digits,’ thrown by a gnomon which is divided into 12 ‘digits’, and zill 
aqdam, ‘shadow in feet,’ cast by a gnomon divided into 7 ‘feet’. Sanskrit astrolabes 
generally ignore this distinction and call both units of measurement as ahgula (digit). 
The present astrolabe maintains the distinction and calls the shadow cast by a gnomon 
of 12 digits as narabhd and that of a gnomon of 7 feet as padachayd. 

Besides these trigonometric tables, the back of the astrolabe carries much 
astrological data, which is rarely found on Sanskrit astrolabes. Plate 6b also carries 
astrological data. The astrological data in both these places appear to have been derived 
from sources like Kalyanavarman’s SdrdvalT (ca. 800). 797 Like the geographical 
gazetteer, these astrological tables do not have any direct bearing on the functions of the 


CESS, 2.26-29; Pingree 1981, p. 88. Several chapters of the Saravali have been translated into 
German in Turstig 1980, pp. 154-294. 
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astrolabe. These are incorporated into the astrolabes, like the geographical gazetteer, as 
aide-memoires. 

Astrological Data on the Back of the Astrolabe 

The upper right quadrant contains a table showing the lords or the regents ( sudmi, 
Sanskrit svdmt) and the essence or the related element ( tatba, Sanskrit tattva ) of the 
seven planets ( grah ), which is reproduced below. 

Table C031-4 Planets and their Regents 


Name of the Planet 

Regent of the Planet 

Essence of the Planet 

Panjabi 

Sanskrit 

English 

Panjabi 

Sanskrit 

Panjabi 

Sanskrit 

English 

Suraj 

Surya 

Sun 

BamnhT 

Vahni 

Agan 

Agni 

Fire 

Camdrama 

Candra 

Moon 

Barun 

Varuna 

Jal 

Jala 

Water 

Mamgal 

Mahgala 

Mars 

Svamakarita 79S 

Skanda 

Agan 

Agni 

Fire 

Budh 

Budha 

Mercury 

Bisn 

Visnu 

Prithbl 

PrthvT 

Earth 

Brahaspat 

Brhaspati 

Jupiter 

Imdra 

Indra 

Akds 

Akdsa 

Ether 

Sukar 

Sukra 

Venus 

ImdranT 

IndrdnT 

Jal 

Jala 

Water 

Sani 

Sani 

Saturn 

Brahamd 

Brahma 

Vayu 

Vayu 

Air 


In the lower half, the shadow squares are enclosed by four concentric semi- circles. 
Reading from outside and from the right to the left, these semi-circles contain 
respectively: 

1. the names of the 27 lunar mansions ( naksatras ); 

2. naksatra-padas, i.e. one-fourth parts of the naksatras, but labelled for each three 
successive naksatras, as 1, 2, 3, ... 10, 11, 12. Each 9 of these naksatra-padas 
constitute the related zodiac sign, as shown in the next semi-circle; 

3. zodiac signs with a suffix °rds (Sanskrit rcisi); and 


SaravalT 4.12 states that the regent of the planets are Agni, Varuna, Skanda, Visnu, Indra, SacI and 
Brahma; cf. Turstig 1980, p. 163. Accordingly the regent of Mars should be Skanda, also known 
as Kartikeya and Sanmatrka. Svamakarita as engraved here is apparently a corruption of 
Sanmatrka. 
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4. the regents of the signs, with the prefix svamL 

This semi-circular table is an improvement on similar tables in Indo-Persian 
astrolabes, in so far as it has only 27 lunar mansions and not 28, as it shows the 
correspondence between the lunar mansions and zodiac signs more graphically through 
the naksatra-pcidas and as it also adds the regents of the signs. It is interesting that in 
each row, the items are to be read from the right to the left, as in Islamic astrolabes. 

The zodiac signs and their regents mentioned in rows 3 and 4 are as follows: 799 

Table C031-5 Zodiac Signs and their Planetary Regents 



Zodiac Sign 

Regent 



Panjabi 

Sanskrit 

English 

Panjabi 

Sanskrit 

English 


1 

Mekh Rds 

Mesa-rdsi 

Aries 

Mamgal 

Mahgala 

Mars 

1 

2 

Brikh Ras 

Vrsa-rdsi 

Taurus 

Sukar 

Sukra 

Venus 

2 

3 

Mithan Ras 

Mithuna-rdsi 

Gemini 

Budh 

Budha 

Mercury 

3 

4 

Karak Rds 

Karka-rdsi 

Cancer 

Camdramd 

Candra 

Moon 

4 

5 

Simgh Rds 

Simha-rdsi 

Leo 

Suraj 

Surya 

Sun 

5 

6 

Kamnyd Rds 

Kanyd-rdsi 

Virgo 

Budh 

Budha 

Mercury 

6 

7 

Tul Rds 

Tuld-rdsi 

Libra 

Sukar 

Sukra 

Venus 

7 

8 

Briscik Rds 

Vrscika-rdsi 

Scorpio 

Mamgal 

Mahgala 

Mars 

8 

9 

Dhan Rds 

Dhanu-rdsi 

Sagittarius 

Brahaspat 

Brhaspati 

Jupiter 

9 

10 

Makar Rds 

Makara-rdsi 

Capricorn 

Saniscar 

Sanaiscara 

Saturn 

10 

11 

Kumbh Rds 

Kumbha-rdsi 

Aquarius 

Saniscar 

Sanaiscara 

Saturn 

11 

12 

Min Rds 

Mina-rdsi 

Pisces 

Brahaspat 

Brhaspati 

Jupiter 

12 


799 


Cf. Saravali 3.11; cf. Tiirstig 1980, p. 157; see also table Table C028-3. 
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Astrological Data on Plate 6b 

More astrological data is engraved on the reverse side of plate 6. Here the lower 
half contains a sine cosine grid of 30 horizontal and 60 vertical lines. In the upper half 
are ten concentric semi-circular rows containing astrological information in tabular 
form. 

In Sanskrit astrology, the zodiac signs are sub-divided in ten different ways ( dasa- 
varga) and to each part of such a sub-division a planet is assigned as its regent. These 
combinations are used in making predictions in horoscopy. 800 Some of these divisions 
are displayed on this plate. In the ten semi-circular rows in the upper half, the zodiac 
signs are successively divided in 12s ( dvadascimsa, duodenaries), 9s ( navamsa, 
novenaries), 7s ( saptamsa, septenaries), 5s ( pahcamsa ), 3s ( dreskanci, decans) and 2s 
(horn), and to each part a planetary regent is assigned. The planets are denoted here by 
serial numbers of their domiciles, i.e., the signs which they govern, as shown in table 
Table C031-5 above. It is interesting that the material is arranged in these rows from 
right to left as on Islamic astrolabes. Reading from the outside, these ten rows display 
the following data. 


800 


Saravali 1.3; cf. Turstig 1980, pp. 53-66. 
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1-3. In row 3 are written the serial numbers and the names of the 12 zodiac signs; in 
row above it, each sign is divided in groups of 6° and numbered as 6, 12, 18, 24, 
30; the first row is divided in 1 °. 

4. This rows shows a three-fold classification of signs, according to which Aries, 
Cancer, Libra and Capricorn are said to be cara (unsteady), Taurus, Leo, Scorpio 
and Aquarius asithira (Sanskrit sthira, steady) and Gemini, Virgo, Sagittarius, 
Pisces dasakciva (?) (Sanskrit misratanu, mixed). 801 

5. Each sign is subdivided into 12 parts (dvadasamsa, duordenaries) of 2Vi° each. 
The 12 cells under Aries are filled by the numbers from 1 to 12. As stated above, 
these numbers denote planetary regents. Under Taurus only the first cell is filled 
by 2, the remaining should have been filled by numbers 1 to 12 and 1. Under 
Gemini, the first cell carries 3. The other cells are blank; these should have been 
filled by numbers from 4 to 12 and 1, 2. 

6. Each sign is subdivided into 9 parts ( navdmsa ) of 3 1/3° each. These cells are 
numbered from right to left in groups of 12as 1,2,3, ... 10, 11, 12. 

7. Each sign is subdivided into 7 parts ( saptdmsa ) of 4 2/7° each. These cells are 
numbered from right to left in groups of 12 as 1, 2, 3, ... 10, 11, 12. 

8. Each sign is subdivided into 5 parts ( pancamsa ) of 6° each. These parts are 
labelled with the letters of a mercantile script known as the Land script; I am 
unable to decipher these syllable. But they do not seem indicate the limits (hudud) 
of the Indo-Persian astrolabes. 

9. Each sign is subdivided into 3 parts ( dreskana, decan) of 10° each. The cells are 
filled with different serial numbers of the signs. For example, the three decans 
under Aries bear the numerals 1, 5, 9; it means that the regents of the three decans 
are the same as the regents of the sign nos. 1, 5, 9, viz. Mars, Sun and Jupiter. 802 
This arrangement is entirely different from that in the wujuh tables on the Indo- 


801 Cf. SaravalT, 3.20; Turstig 1980, p. 159. 

802 SaravalT 3.14 states that the lords of the three decans of any zodiac sign are respectively the lords 
of the same sign and of the fifth and ninth signs; cf. Turstig 1980, p. 158. 
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Persian astrolabes, where the three decans of Aries are governed by Mars, Sun and 
Venus. 803 

10. Each sign is subdivided into 2 parts ( horci ) of 15° each. The cells are filled 
alternatively with the numerals 4 and 5. These numbers also stand for the regents 
of the signs bearing these numbers. Thus sign 4 is Cancer and its regent is the 
Moon; sign 5 is Leo and its regent is the Sun. 804 

The numerical data in rows 3, 4, 5, 6, 7 and 9 is tabulated below for the first six signs. 805 

Table C031-6 Astrological tables on Plate 6a 


3 row 

1 Aries 

2 Taurus 

3 Gemini 

4 Cancer 

5 Leo 

6 Virgo 

4 row 

unsteady 

steady 

mixed 

unsteady 

steady 

mixed 

5 row 

1 Mars 

2 Venus 

3 Mercury 

4 Moon 

5 Sun 

6 Mercury 

Dvadasamsa 

2 Venus 

3 Mercury 

4 Moon 

5 Sun 

6 Mercury 

7 Venus 

Duodenaries 

3 Mercury 

4 Moon 

5 Sun 

6 Mercury 

7 Venus 

8 Mars 


4 Moon 

5 Sun 

6 Mercury 

7 Venus 

8 Mars 

9 Jupiter 


5 Sun 

6 Mercury 

7 Venus 

8 Mars 

9 Jupiter 

10 Saturn 


6 Mercury 

7 Venus 

8 Mars 

9 Jupiter 

10 Saturn 

11 Saturn 


7 Venus 

8 Mars 

9 Jupiter 

10 Saturn 

11 Saturn 

12 Jupiter 


8 Mars 

9 Jupiter 

10 Saturn 

11 Saturn 

12 Jupiter 

1 Mars 


9 Jupiter 

10 Saturn 

11 Saturn 

12 Jupiter 

1 Mars 

2 Venus 


10 Saturn 

11 Saturn 

12 Jupiter 

1 Mars 

2 Venus 

3 Mercury 


11 Saturn 

12 Jupiter 

1 Mars 

2 Venus 

3 Mercury 

4 Moon 


12 Jupiter 

1 Mars 

2 Venus 

3 Mercury 

4 Moon 

5 Sun 

6 row 

1 Mars 

10 Saturn 

7 Venus 

4 Moon 

1 Mars 

10 Saturn 

Navamsa 

2 Venus 

11 Saturn 

8 Mars 

5 Sun 

2 Venus 

11 Saturn 

Novenaries 

3 Mercury 

12 Jupiter 

9 Jupiter 

6 Mercury 

3 Mercury 

12 Jupiter 


4 Moon 

1 Mars 

10 Saturn 

7 Venus 

4 Moon 

1 Mars 


5 Sun 

2 Venus 

11 Saturn 

8 Mars 

5 Sun 

2 Venus 


6 Mercury 

3 Mercury 

12 Jupiter 

9 Jupiter 

6 Mercury 

3 Mercury 


7 Venus 

4 Moon 

1 Mars 

10 Saturn 

7 Venus 

4 Moon 


8 Mars 

5 Sun 

2 Venus 

11 Saturn 

8 Mars 

5 Sun 


9 Jupiter 

6 Mercury 

3 Mercury 

12 Jupiter 

9 Jupiter 

6 Mercury 

7 row 

1 Mars 

8 Mars 

3 Mercury 

10 Saturn 

5 Sun 

12 Jupiter 

Saptamsa 

2 Venus 

9 Jupiter 

4 Moon 

11 Saturn 

6 Mercury 

1 Mars 

Septenaries 

3 Mercury 

10 Saturn 

5 Sun 

12 Jupiter 

7 Venus 

2 Venus 


4 Moon 

11 Saturn 

6 Mercury 

1 Mars 

8 Mars 

3 Mercury 


5 Sun 

12 Jupiter 

7 Venus 

2 Venus 

9 Jupiter 

4 Moon 


On wujuh tables, see the Introduction to A-Series, 2.6.4.3. 

SaravalT 3.14 states that the lords of the haras in a sign with an odd number are the Sun and the 
Moon respectively and the lords of the horns in a sign with an even number are the Moon and the 
Sun respectively; cf. Turstig 1980, p. 158. 

The full tables for all the 12 signs can be seen in Kaye 1918, pp. 120-126. 


805 
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6 Mercury 

7 Venus 

1 Mars 

2 Venus 

8 Mars 

9 Jupiter 

3 Mercury 

4 Moon 

10 Saturn 

11 Saturn 

5 Sun 

6 Mercury 

9 row 
Dreskana 

1 Mars 

5 Sun 

9 Jupiter 

2 Venus 

6 Mercury 
10 Saturn 

3 Mercury 

7 Venus 

11 Saturn 

4 Moon 

8 Mars 

12 Jupiter 

5 Sun 

9 Jupiter 

10 Saturn 

6 Mercury 

10 Saturn 

11 Saturn 


Alidade 

The alidade in this astrolabe is surprisingly simple without any decoration or 
graduations. The two sights are affixed on it, which are rather too close to the centre. 
There is a pin to hold all the parts together. The wedge that holds the pin firmly in 
position is shaped like a bird with upraised wings. 



Figure C031.10 - Inscription on the Astrolabe (photo by Oskar Kober) 


Inscription 

On the back, inside the shadow squares is an inscription which reads thus: 
srl mahardje rdjagdna mahdrd- 
jedhiraja rdjesvara mahardje naremdrasimgha ma- 
himdra bahadra jT ke huha<ka>m so yahu jamtrardj ba- 
ndya || sarkdr patiydle kTmo<hur> || sambat 
1907 caitra sudi 1 brahasapatibdr 
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Sanskrit Astrolabes with Multiple Plates 


‘This astrolabe ( jamtraraj) was made by the order of Sri Maharaje Rajagana 
Mahara-jedhiraja-Rajesvara-Maharaje Naremdrasimgha Mahlmdra 
Bahadrajl. [Under] the Seal of the Government of Patiala. Sambat 1907 
Caitra sudl 1 Thursday (= Thursday 14 March 1850).’ 

Below the shadow squares are engraved the names of the designer and of the 
maker in the left and right halves respectively: 
bandunevdle jotasl si rishlkes 
hangar rahlm bakhas 

‘He who caused to be made (i.e. he who designed) JyotisI Sri Rislkesa. The 
maker ( kdrlgar , lit. artisan) Rahim Bakhsh.’ 

Though the production of astrolabes continued up to the early years of the 
twentieth century, the present astrolabe is arguably the last important astrolabe produced 
in India. It is significant that in the production of this astrolabe all three major 
communities of Panjab took part: the Sikh prince who commissioned the astrolabe, the 
Hindu astrologer who designed it and the Muslim instrument maker who produced it. 
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C032® SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 

19th century, Rajasthan 
Diameter 140 mm 

Jaipur, Government Maharaja’s Sanskrit College 



Figure C032.1 - Front of the astrolabe (photo by S. R. Sarma) 







2018 


Sanskrit Astrolabes with Multiple Plates 


This unsigned and undated astrolabe is well crafted, with accurately drawn circles 
and lines, and neat calligraphy. Yet many areas are incomplete. There are also some 
unusual features: the ring is joined to the shackle with a hinge. To hold the plates in 
position, there is a tooth at the north point of the limb. In addition to this, there is also a 
pin projecting out of the inner surface of the mater and a hole in the corresponding place 
in the plates. 

Components 

Mater (d. 140, h. 172, t 8.5) with crown, shackle and ring, rete (d. 121.5) for 28 
stars, 7 plates (d. 121.5), alidade with a sighting tube; wedge is missing. 

Front 

High solid crown, the profiles marked by lobes and deep circular scallops. There 
is no decoration on the surface of the crown. The small shackle is joined to the large 
ornate ring by a hinge, so that the ring can be folded flush with the shackle. The limb is 
graduated in 1 ° and 6° and numbered in 6s, separately for each quadrant as 6—90; 90— 
6; 6—90; 90—6. 



Figure C032.2 - Rete of the Astrolabe (photo by S. R. Sarma) 
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Rete 

The rete consists of three broad rings representing the Tropic of Capricorn, the 
complete equator and the ecliptic. The two ends of the Capricorn ring are bent back 
artistically. The three rings are held together by the equinoctial bar, without a counter 
change, and by the solstitial bar with one counter change. The ring of the celestial 
equator is complete. The ecliptic is divided into the 12 signs and labelled with the initial 
syllables of the names of the signs. Each sign is divided into groups of 6° and 2°, but 
not numbered. There are 28 star pointers, some curved like tiger’s claws and some 
straight like daggers. Of these star pointers, 12 are outside the ecliptic and 16 inside, 
mostly cluttered around the central ring. 

Table C032-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samadrapaksl 

Samudrapaksl 

(3 Ceti 

2 

Ma.sodara 

Matsyodara 

(3 Andromedae 

3 

Ma.mada 

Matsyodara-phda 

y Andromedae 

4 

Nehar kd 

Nahar-tdrd 

y Eridani 

5 

P re. sir a 

Pretasird 

(3 Persei 

6 

Rohini 

Rohini 

a Tauri 

7 

Vrahmahradai 

Brahma-hrdaya 

a Aurigae 

8 

Adrh 

Ardra 

a Orionis 

9 

Mithu.pdda 

Mithuna-pada- 

daksina 

k Orionis 

10 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

11 

Ludhvakavamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahdpurasa 

Mahdpurusa 

a Hydrae 

13 

Maghd 


a Leonis 

14 

Pu.phala.nl 

Purva-phdlgunl 

5 Leonis 
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Sanskrit Astrolabes with Multiple Plates 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

15 

Simgha.hradai 

Simha-hrdaya 806 

? 

16 

Hasta 


6 Corvi 807 

17 

Citrd 


a Virginis 

18 

Svdti 


a Bootis 

19 

Marlci 


p UMa 

20 

Vi.md.mam 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

21 

SarpadharTsira 

Sarpadhan-sira 

a Ophiuchi 

22 

Abhljita 

Abhijit 

a Lyrae 

23 

Sr civ ana 


a Aquilae 

24 

Kaku.cha 

Kukkuta-puccha 

a Cygni 

25 

Asvamukha 


8 Pegasi 

26 

Satavisd 

Satabhisd 

k Aquarii 

27 

Pu.bha.pada 

Purva-bhadrapada 

(3 Pegasi 

28 

U.mada 

Uttara-bhadrapada 

y Pegasi 


Plates 

There are 7 plates, serving the latitudes 20°—21°; 22°—23°; 24°— 25°; 26°— 
27°; 30°— 31°; 35°— 36°; 38°— 39°. Strangely the latitudes 29° (Delhi) and 32° 
(Lahore) are omitted. Altitude circles are drawn very neatly for each 2°, every third 
circle is highlighted with dots. There are no other lines, neither azimuth arcs nor hour 
lines. Each plate has a rectangular slit at the north point and above it a small hole, so 


The name Simha-hrdaya, ‘the heart of Leo’ (Arabic Qalb al-asad ) is an alternative name for 
Magha. Here it is engraved on the pointer of an unidentified star. 

Wrong position. 
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that the tooth in the limb and pin on the inner surface of the mater slide in these and hold 
the plates in position. One of these would have been sufficient for this purpose. 

Geographical Gazetteer 

A geographical gazetteer was envisaged on the inner surface of the mater, for 
which 11 concentric circles were drawn, producing 12 concentric annular rings. But 
these spaces were not filled in. 



Figure C032.3 - The inner side of the Mater (photo by S. R. Sarma) 
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Sanskrit Astrolabes with Multiple Plates 


Back 

The rim of the upper half carries altitude scales which are divided in 1° and 6°. 
The scales are numbered in 6s, separately for each quadrant, but starting from the south 
point and proceeding towards the east and west points (90—6; 6—90) which is unusual. 
In the upper left quadrant, there is a finely drawn sine-cosine grid, with 60 vertical 
parallels and 60 horizontal parallels which are numbered along the radii, from the centre 
up to the circumference. Each fifth line is highlighted with dots. In the upper right 
quadrant, there are 18 concentric arcs of the signs without any labels. 

Shadow squares are drawn in the lower half. The horizontal and the vertical scales 
of the square on the left are divided into 7 parts each and so numbered; each part is 
further subdivided into 5 parts. The square on the right is divided into 6 parts, instead 
of 12 parts. There are no labels on the scales. 



Figure C032.4 - Back of the astrolabe (photo by S. R. Sarma) 
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The area between these shadow squares and the circumference carries four semi¬ 
circular rows. Starting from the outside, these rows contain (i) the names of the 12 
zodiac signs, spelt somewhat carelessly; (ii) a narrow band in which each sign is 
subdivided into 15 parts of 2° each; (iii) the initial syllables of the names of the 28 lunar 
mansions; (iv) each lunar mansion subdivided into 4 parts. 

Alidade 

The alidade is plain without any markings. It is equipped with a copper sighting 
tube. There is a pin with a broad head and hole at the end to receive the wedge, but the 
wedge is lacking. 
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C033 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 808 

19th century, Rajasthan 
Diameter 153 mm 

Qatar, Doha, Museum of Islamic Art (# MW.389.2009), Ex-Leonard Linton 



Figure C033.1 - Front of the astrolabe (from Linton 1980) 


808 


The entry is based on the photos and description in Linton 1980, no. 181, pp. 124-125. 
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Components 

Mater (d. 153) with crown, shackle and ring, rete for 23 stars, 5 plates, alidade, 
pin and wedge. 

Front 

A high lobed crown, formed like a rectangle with rounded corners. On the front 
of the crown is engraved \\srT-yantrardja\\, lit. ‘the glorious king of instruments’ that is, 
‘the precious astrolabe’. All the engravings are filled with a black substance. The limb 
is divided to each degree and numbered by groups of six from 1 to 60. 

Rete 

The equatorial circle is nearly complete. The three rings of Capricorn, equator and 
ecliptic are joined by the equinoctial bar with two counterchanges. In the lower half, the 
rings of equator and Capricorn are joined by two straight bars. There is no visible 
turning knob; a small triangular stub represents the Capricorn index. The ecliptic is 
divided into the 12 signs of zodiac and labelled with their names. There are 23 very 
small dagger-shaped star pointers. 

Table C033-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Pra 

Pretasira 

(3 Persei 

4 

Rohirn 


a Tauri 

5 

Mipd 

Mithuna-vdma- 

padci 

(3 Orionis 

6 

Ardra 


a Orionis 

7 

Ladhavaka 

Lubdhaka 

a Canis Majoris 

8 

lu.vadhu 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Mahdpurusa 


a Hydrae 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

10 

Puphd 

Purvaphdlgum 

5 Leonis 

11 

Hasta 


5 Corvi 

12 

Citrd 


a Virginis 

13 

Pulaha 


(3 UMa 

14 

Svdti 


a Bootis 

15 

SarpadharTsira 


a Ophiuchi 

16 

Abhijit 


a Lyrae 

17 

Sravana 


a Aquilae 

18 

ku[kkuta Jpuccha 

Kukkuta-puccha 

a Cygni 

19 

Asvamusa 

Asvamukha 

8 Pegasi 

20 

Satabhisd 


X Aquarii 

21 

Ubhd 

Uttara-bhbdrapada 

y Pegasi 

22 

? 



23 

? 




Plates 

There are five plates to serve the latitudes 17°—19°; 21°—23°; 25°—27°; 29°— 
31°; ecliptic coordinates (unnumbered) —horizons. One would have expected a plate 
for 32°, but here the maker chose the latitudes at the intervals of 2°. Azimuth arcs are 
engraved above and below the horizon, and the intersection of the altitude circles (drawn 
for 3°) with the azimuth arcs are marked occasionally by small circles to aid the reading 
of the plate, which is an unusual feature. There are lines for equal hours, but not 
numbered. 
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Geographical Gazetteer 

On the inner surface of the mater, there is a geographical gazetteer with names and 
latitudes of 45 localities, but no photo is available. 



Figure C033.2 - Back of the astrolabe (from Linton 1980) 
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Back 

The rim of the upper half carries altitude scales, divided in 1° and 6° and 
numbered by 6s (6—90; 90—6). The rim on the lower half also carries a similar scale 
divided in 1 ° and 6°, but not labelled. The upper left quadrant carries a sine-cosine grid 
with 30 horizontal and 30 vertical parallels. The upper right quadrant is blank. In the 
lower half are the shadow squares, on the left for a base of 12 and on the right for a base 
of 7. The divisions are numbered and scales are labelled, not quite correctly. Vertical 
scale on the left: bilomctchaya (sic! vilomachaya, ‘umbra versa); horizontal scale on the 
left: dvasamachaya (sic! dvadasarigula-sama-chaya, ‘umbra recta of 12 digits); 
horizontal scale on the right: sd. samachdyd (sic! saptdngula-sama-chdyd, ‘umbra recta 
of 7 digits); vertical scale on the right: sa. bi. chdyd (sic! saptdngula-viloma-chdyd, 
‘umbra versa of 7 digits’). 

The catalogue states that ‘the alidade is equipped with a sighting- tube in addition 
to pin-holes in the sights’, but the photo shows just a plain straight alidade with two 
sights. 

Bibliography 

Linton 1980, no. 181, pp. 124-125. 
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C034 SANSKRIT ASTROLABE DESIGNED BY H ARID ATT A AND MADE BY 

laksmInArAyana 809 

1883 Kuchaman, Rajasthan 
Diameter 333 mm 

Qatar, Doha, Museum of Islamic Art (# MW.395.2007) 



Figure C034.1 - Astrolabe by Laksminaryana (photo from Linton 1980) 


809 


The entry is based on the description and photos in Linton 1980, No. 183, pp. 126-127. The 
interpretation of the inscription in Linton 1980 is very wrong; so too are the general statements 
about the style etc. 
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Laksminarayana, 810 master artisan ( ustad ) of Kuchaman in Rajasthan (27;09° N, 
74;51° E) is known through five astrolabes; one of these is not dated (D038); the others 
are made in 1883 (C034), 1887 (D035), 1902 (D036) and 1903 (D037) respectively. The 
last two are the very last traditional astrolabes made in the twentieth century. The 
astronomer ( jyotirvid ) Jayakrsnadasa designed the undated astrolabe as well those of 
1887 and 1902, while his son Haridatta designed those of 1883 and 1903. Thus both the 
father and son were active at the same time in designing 811 astrolabes which the master 
artisan Laksminarayana fabricated. 

Of the five astrolabes produced by this group, the present astrolabe is the only one 
with multiple plates; the rest have a single plate calibrated to the latitude of 21°. 

Components 

Mater (d. 333) with crown, shackle and ring, rete for 22 stars, 4 plates, alidade 
with a sighting tube, pin and wedge. 

Front 

A very large astrolabe with a small crown in the form of an inverted lotus. The 
shackle is rather small, but the ring is large. The limb is divided in Vi\ 1° and 6°. 
Groups of 6° are numbered serially from 1 to 60. 

Rete 

The broad ring of Capricorn, an almost complete ring of equator which is 
interrupted at its intersections with the ecliptic and a much broader ring of the ecliptic 
are held together by the equinoctial bar, which has one counter change at the centre. The 
rings of the ecliptic and the equator are jointed in the upper part by an ornate piece, and 
in the lower part by three X-shaped struts which are formed by joining base to base two 
lotus-like forms of the crown. The ecliptic is divided into the 12 zodiac signs and 
labelled with their names. Each sign is divided into groups of 6° and numbered in 6s. 
There are 22 star-pointers (catalogue says wrongly 24); some are leaf-shaped and some 
others dagger-shaped. 


Cf. Sarma 2010, s.v. Laksminarayana. 

In all these five astrolabes the past participle krtam (lit. done) is used in the sense of ‘designed’. 



C034 - Sanskrit astrolabe designed by Haridatta and made By Laksminarayana 


2031 


Table C034-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Matsyodara 


(3 Andromedae 

2 

Asvaskamdha 812 

Pretasira 

(3 Persei 

3 

ManusyapaksT 

Manusyapdrsva 

a Persei 

4 

RohinT 


a Tauri 

5 

Prajdpati 


6 Aurigae 

6 

Ardra 


a Orionis 

7 

Nipa 

Mithuna- 

daksinapada 

|3 Orionis 

8 

Lubdhabadhu 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Hasta 


6 Corvi 

10 

Citrd 


a Virginis 

11 

Basista 

Vasista 

t, Ursae Majoris 

12 

Marici 


T| Ursae Majoris 

13 

Svdti 


a Bootis 

14 

SarpagrTvd 


a Serpentis 

15 

SarpadharT-sira 


a Ophiuchi 

16 

Abhijit 


a Lyrae 

17 

Kurkutacamcu 

Kukkuta-cancu 

|3 Cygni 

18 

Sravana 


a Aquilae 

19 

Kukkuta-puccha 


a Cygni 

20 

Asvamusa 

Asvamukha 

8 Pegasi 

21 

Satabhisd 


X Aquarii 


812 


This star pointer is wrongly named Asvaskandha (3 Peg; it is actually Pretasira (3 Per. 
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Star Name as 

Full/Correct 

Identification 


engraved 

Form 


22 

Purvabhadrapada 


(3 Pegasi 


Plates 

According to Linton 1980, there are 4 plates to serve 17°—24°; 19°—27°; 22;36° 
—26°; 25°30’ —31°. No photos are available of the plates. In the photo of the front, 
the plate for 26° can be seen beneath the rete. It carries altitude circles for every 2°, 
azimuth arcs above and below the horizon for every 6°, and equal hour lines. Altitude 
circles and azimuth arcs are not numbered. The hour lines appear to be numbered from 
the eastern horizon. Under the rete can be seen the numbers 5, 6, 7, 8. At the centre of 
this plate is written aksdmsd 26 gavdler kd, ‘degrees of latitude 26, of Gwalior’. Here 
kd is Hindi genitive particle. Probably the other plates are also engraved in this manner. 
The inner surface of the mater is blank; there is no geographical gazetteer. 

Back 

No photo of the complete back is available, except that of the shadow squares with 
the inscription. The Linton catalogue merely says “degree scale”; it is not known how 
the scale is numbered and what graphs occupy the upper two quadrants. The labels on 
the shadow squares read dvddasdmgula-samku- loma -chdyd (umbra recta of the gnomon 
of 12 digits); dvadasarngula-sarnku-biloma-chaya (umbra versa of the gnomon of 12 
digits); saptdmgula-samku- loma -chdyd (umbra recta of the gnomon of 7 digits); 
saptdmgula-samku-biloma-chdyd (umbra versa of the gnomon of 7 digits). 813 

Inscription 

Inside the shadow squares is the following inscription in four lines. 


813 


Here umbra recta is called loma-chaya, under the erroneous impression that Inina is the opposite 
of viloma; the correct expression is sama-chayd. 
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lit* . • v : r ___ 

Figure C034.2 - Inscription on the Astrolabe (photo from Linton 1980) 

ravabahadfirajT mahdrdjya (sic! raja) srT-kesarTsimhajT rdjye 
saimya (sic! saumya) yantram idam snjyotirbij-jayakrsndtmaja-ha 
ridatta-krtam ustajda] laksmrnarayana sambat 1940 
sake 1805 miti sravana-krsna-dasamyam 10 ravau || 

||kucamanamadhye || 

‘In the kingdom of (Rao Bahadur-jl, a British colonial title that was scratched 
out in favour of a grander title ‘Maharaja’ which was, however, spelt 
incorrectly as ‘Maharajya’) Maharaja Sri Kesarisimha, this northern 
astrolabe (saumyam yantram, lit. northern instrument) was designed (krtam) 
by Haridatta, son of the astronomer Jayakrsna, [and was made by] the master 
artisan (ustad) LaksmTnarayana. Samvat 1940, Saka 1805, Sunday, the tenth 
day of the dark half of the month of Sravana (= Sunday, 29 July 1883). In 
[the city of] Kuchaman. ’ 


Provenance 

Formerly in the private collection of Leonard Linton, Point Lookout, Long Island, 
until its dispersal in 1980. 


Bibliography 

Linton 1980, No. 183, pp. 126-127. 
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C035 ® SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 

Late 19th century, probably Kuchaman, Rajasthan 
Diameter 304 mm 
Paris, PC 


Figure C035.1 - Front of the astrolabe (photo by S. R. Sarma) 

A heavy and well-crafted piece; the crown is elegant in the form of an inverted 
lotus flower. The crown with the inverted lotus and the rete are very similar to those 
made by LaksmTnarayana at Kuchaman (C034 and D038). However, the back differs 
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from the backs in the astrolabes signed by Laksmlnarayana. Even so, the present 
astrolabe may also have been made by Laksmlnarayana, or somebody else at Kuchaman, 
partly in imitation of the astrolabes by Laksmlnarayana towards the end of the 
nineteenth century. Though elegantly made, the rete has several flaws. 

Components 

Mater (d. 304, h. 407, t. 15) with crown, shackle and ring; rete (d. 280), six plates; 
there is no alidade; pin and horse may be later replacements. 

Lront 

The limb is divided in 1°, 2° and 6° and is numbered in 6s, separately in each 
quadrant from 6 to 90 (6—90; 6—90; 6—90; 6—90). 



Figure C035.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


Rete 

The ring of the equator is almost complete. The three rings of the Tropic of 
Capricorn, equator and ecliptic are held together by the equinoctial bar with two 
counterchanges. The lower segment of the equinoctial ring and the ring of the Tropic of 
Capricorn are joined together by three X shaped ornate supports which appear in the 
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astrolabes made by Laksmlnarayana at Kuchaman. The support in the middle has a 
different design, matching with the arches under eastern and western ends of the east- 
west bar. A similar arch joins the rings of the equator and the ecliptic in the upper half. 
The ecliptic is divided into the 12 signs and labelled with their names; each sign is 
divided into groups of 6° and numbered; the bevelled edge is graduated in 1°. There are 
22 dagger-shaped star pointers. Some of these are wrongly placed (marked by * in the 
list below); some are wrongly named. The following is roughly the sequence in 
increasing order of right ascension. 

Table C035-1 Stars on the Rete 



Star Name as 
engraved 

Correct/Full form 

Identification 

1 

RohinT 


a Tauri 

2 

Mi.va.pada 

Mithuna-vama- 

pada 

(3 Orionis 

3 

Lubdliaka 


a Canis Majoris 

4 

Ardra 


a Orionis 

5 

Brahmahrdaya* 


a Aurigae 

6 

Mi.da.pdda 

Mithuna-daksina- 

pada 

k Orionis 

7 

Lubdhakabandhu 


a Canis Minoris 

8 

Brahma 

MarTci 

q Ursae Majoris 

9 

Purvd Phdlgum 


5 Leonis 

10 

Hastd 


5 Corvi 

11 

Citrd 


a Virginis 

12 

Simhahrdaya * 


a Leonis 

13 

Svdti 


a Bootis 

14 

MarTci* 


q Ursae Majoris 

15 

Sarpadharisira 


a Ophiuchi 
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Star Name as 
engraved 

Correct/Full form 

Identification 

16 

Visakha-matr- 
mandala * 


a Coronae Borealis 

17 

Sravana 


a Aquilae 

18 

Asvamukha 


8 Pegasi 

19 

Purvabhadrapada 


a Pegasi 

20 

Satabhisd 


X Aquarii 

21 

Uttara bhd 

Uttara-bhadrapada 

y Pegasiasi 

22 

SamudrapaksT 


i Ceti 


Plates 

There are six plates, each side calibrated for a different latitude, but without any 
label. The latitudes range from 24° to 33°. Almucantars are drawn for every 2° or 3°, 
azimuths for every 6° above and below the horizon and unequal hour lines. None of 
these lines are numbered. 
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Figure C035.3 - Geographical Gazetteer (photo by S. R. Sarma) 

Geographical Gazetteer 

On the inner side of the mater is inscribed a geographical gazetteer in two 
concentric circles. In the outer circle are inscribed the names of twenty-three towns with 
their longitudes and latitudes. There are some orthographic errors, which are silently 
corrected in the following transcription. 
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Table C035-2 Geographical Gazetteer 



Towns 
( nagarani ) 

L 

(desantara) 

(aksamsa) 

Modern Names 

1 

Surata 

110;0 

21;26 

Surat 

2 

Bharaveva 

111 ;5 

29;47 

? 

3 

Anamda 

108;0 

23;0 

Anand 

4 

Somanatha 

103;7 

17;0 

Somnath 

5 

Ajanera 

111 ;5 

26;0 

Ajmer 

6 

Agara 

115;4 

26;43 

Agra 

7 

Varanasi 

117; 20 

26; 15 

Varanasi 

8 

Palanapura 

119;6 

26;36 

Palanpur 

9 

Kanoja 

114;50 

26;35 

Kannauj 

10 

Odha 

108;6 

27;22 

Oudh =Ayodhya 
=Faizabad 

11 

Dilll 

113;35 

28;32 

Delhi 

12 

Hams! 

111;25 

26;45 

Hansi 

13 

Sthanoddhara 

112;33 

30; 10 

Thane sar 

14 

Lahora 

109;20 

32;5 

Lahore 

15 

Mulatana 

107;35 

29;40 

Multan 

16 

Ujjapitra 

112;50 

23;30 

Ujjain 

17 

Saromja 

113;6 

24; 10 

Sironj 

18 

Buranapura 

112;0 

21;21 

Burhanpur 

19 

Hosanarada 

111 

20;30 

Hoshangabad 

20 

Amadanagara 

107;40 

23;0 

Ahmednagar 

21 

Vijaura 

104; 20 

17;0 

Bijapur 

22 

Galakuda 

115;19 

18;4 

Golkonda = Hyderabad 

23 

Junera 

110.0 

18;48 

Junnar, Maharashtra 
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The names of the 12 towns in the inner circle are so garbled that none can be 
identified with any certainty. They are not reproduced here. 

Back 

The rim of the upper half carries the altitude scale which is divided in 1° and 6° 
and labelled as 6—90; 90—6. In the upper left quadrant, there is a sine graph with 30 
equi-distant horizontal lines. In the upper right quadrant there are six declination arcs, 
which are labelled along the vertical radius from the centre onwards as Karka, Simha, 
Kanyd, Tula, Vrscika, Dhanu (i.e. from Cancer to Sagittarius, from the summer solstice 
to winter solstice) and along the horizontal axis from the outer boundary towards the 
centre as Makara, Kumbha, Mina, Mesa, Vrsabha, Mithuna (i.e. Capricorn to Gemini, 
from the winter solstice to summer solstice). On the arcs is plotted a sigmoid graph 
indicating the meridian altitude of the sun; the label states madhya-rekha, the ‘middle 
line,’ but there is no specification for which latitude this curve is meant. 
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Figure C035.4 - Back of the astrolabe (photo by S. R. Sarma) 


In the two lower quadrants, there are shadow squares of 12 and 7 divisions. These 
are labelled quite correctly as dvadasamgulasamkor viloma-chaya (umbra versa of the 
gnomon of 12 digits), dvadasamgulasamkos sama-chdyd (umbra recta of the gnomon of 
12 digits), saptdmgulasamkos sama-chdyd (umbra recta of the gnomon of 7 digits), 
saptdmgulasamkor viloma-chaya (umbra versa of the gnomon of 7 digits). Within the 
square are two concentric arcs, the inner one filled with the names of the 12 zodiac signs 
and the outer one with the names of the 28 corresponding lunar mansions. 

Bibliography 

Tesseract Catalogue 18, item 27. 
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C036 SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 814 


Late 19th century 
Diameter 154 mm 

PLU, ex-London, Christie’s, ex-Frankfurt, PC 



Figure C036.1 - Front of the astrolabe (photo by the former owner) 


814 


Entry based on the photos and measurements kindly provided in 2006 by the then owner; cf. Sarma 
2008c, pp. 17-23. 
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This astrolabe is neither signed nor dated. But in the geographical gazetteer, Jaipur 
is mentioned together with its latitude at 27°. Since this city was founded by Sawai Jai 
Singh around 1728, the present astrolabe must have been produced thereafter. But the 
crudely cut rete with several star names engraved on wrong pointers, latitude plates 
engraved only on one side and, above all, the lines on the plates etched with acid and 
not engraved indicate that it is a recent copy. This is not to suggest that it is one of the 
modern fakes which are produced in great numbers at Muradabad, but an intelligently 
made copy, probably of the late nineteenth century. 

The different elements in this astrolabe have similarities to different extant 
astrolabes. It is difficult to say whether there existed an astrolabe with all these features 
which was copied here or whether the maker of this astrolabe had copied the elements 
from different astrolabes. The X-shaped struts that join the ring of the Tropic of 
Capricorn and equatorial ring are similar to those in the astrolabes made at Kuchaman 
also in the late 19th century (see C034 and C035). The plates for 25°, 27°, ecliptic 
coordinates, horizons and the double projection of 0° and 90° are exactly like the same 
in Raghavajit’s astrolabe of 1669 (C008). 

There exist at least other copies, which will be listed below. All these are identical 
in all respects including the size, but the floral designs on the crowns are different in 
each piece. It is intriguing why the artisan who could produce such elegant crowns did 
not engrave the latitude plate by hand and why he did not equip the astrolabes with 
alidades. 

Components 

Mater (d. 154, h. 189, t. 11.7) with crown, shackle and ring, rete for 26 stars (d. 
138.4), 5 plates (138.6) engraved only on one side, pin and wedge, but no alidade. 

Front 

An elegantly crafted crown, with its surface covered on both sides with an identical 
floral design in bas relief, and surmounted by a trifoliate finial. The shackle is well 
made, the ring is large. 

The limb is divided in 1 ° and 6° and the groups of 6° are numbered serially from 
1 to 60. The figure 9 looks almost like the figure 8 with tiny curves at the two terminals. 
At the north point of the limb, there is an oblong tooth to hold the plates in position. 
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Rete 

In the rete the rings of Capricorn, equator and the ecliptic are almost fully 
represented. These are held together by a broad equinoctial bar without any counter 
change. In the lower half, the equator ring and that of Capricorn are joined by ornate X- 
shaped supports, which are reminiscent of astrolabes made in Kuchaman. The ecliptic 
is divided into 12 signs of zodiac and labelled, each sign is divided into groups of 6° 
and labelled. 



Figure C036.2 - Rete of the astrolabe (photo by the former owner) 


There are 26 named dagger-shaped star pointers, 10 outside the ecliptic and 16 
inside. However, in four cases the names are engraved on wrong pointers (these are 
marked with * in the list below) and no pointer is provided for a Leonis, although the 
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name simha-hrdaya is engraved on the equinoctial bar. The stars are listed below, 
according to increasing right ascension. 

Table C036-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

01 

SamudrapaksT 


|3 Ceti 

02 

Matsyodara 


(3 Andromedae 

03 

Pre. si. 

Preta-sird 

|3 Persei 

04 

Matsyodapada 

matsyoda ra -pada 

Y Andromedae 

05 

RohinT 


a Tauri 

06 

Bapahadaya 

Brahma-hrdaya 

a Aurigae 

07 

Mithuvdma 

Mithuna-vdma- 

pada 

(3 Orionis 

08 

Adra 

Ardra 

a Orionis 

09 

Lubdhaka 


a Canis Majoris 

10 

Lubdhakabamdhu 


a Canis Minoris 

11 

Mahdpurusa 


a Hydrae 

12 

MciricT* 


q Ursae Majoris 

13 

Simhahrdaya 


a Leonis (no star 
pointer) 

14 

Purvdphdlgu 

Purvdphdlgum 

6 Leonis 

15 

Hasta 


6 Corvi 

16 

Citrd 


a Virginis 

17 

Abhijit * 


a Lyrae 

18 

Svdti 


a Bootis 

19 

Sarpadhatih 

Sarpadharisira 

a Ophiuchi 

20 

Visakhamatrmada * 

Visakha-matr- 

mandala 

a Coronae Borealis 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

21 

Kukkutapuccha * 


a Cygni 

22 

Sravana 


a Aquilae 

23 

Purvabhadrapa * 

Purvci-bhadrapada 

(3 Pegasi 

24 

Asvamukhci 


e Pegasi 

25 

Satabhisd 


X Aquarii 

26 

Uttardbhd 

Uttarci-bhadrapada 

y Pegasi 


Plates 

The five plates carry projections only one side, the other side being blank. While 
the letters and numerals are written by hand on the rest of the astrolabe, here on the 
plates they appear to have been stamped by the leaden fonts as used in a printing press. 

Plate 1 

This plate is for latitude of 25°. Altitude circles are drawn for 6° and numbered. 
Azimuths are drawn for 15° below the horizon and numbered. Below the eastern and 
western ends of the horizon line are written pu[rva], ‘east’ and pa[scima], ‘west’. There 
are lines for unequal hours and equal hours numbered from the western horizon. In the 
centre is written: akscimsa 2 hard 13, ‘latitude 25°; maximum daylight 13 hours.’ 
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Figure C036.3 - Plate for the latitude of 25° (photo by the former owner) 


Plate 2 

This plate is for the latitude of 27°. The altitude circles, azimuth circles and the 
hours lines are as in Plate 1. In the centre of the plate is written aksdmsa 27 hord 1342, 
‘latitude 27°, maximum daylight 13;42 hours.’ 

Plate 3 

This plate is with a double projection for 0° in the upper half and for 90° in the 
lower half for 90°. Below the horizontal diameter on the west is engraved tiraksci, 
wrongly for niraksa ‘terrestrial equator’. At the bottom, to the left of the meridian, is 
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the label paramo, aksamsa (sic! paramaksamsa ), ‘the ultimate latitude’ meaning latitude 
90°. This plate closely resembles the same in Raghavajit’s astrolabe of 1669 (C008). 



Figure C036.4 - Plate for the latitudes 0° and 90° (photo by the former owner) 


Plate 4. 

Ecliptic Coordinates. Inscription: aksdra 66 wrongly for aksamsa 66, ‘latitude 
66°’. There are no projections for the equator and the Tropic of Cancer. Almucantars 
for 6°, labelled along the meridian from 6 to 90. Azimuth lines for 10°, labelled 
separately for each zodiac sign as 10, 20, 30; for mesa to kanyd outside the ecliptic; for 
tula to mina inside the ecliptic. The plate closely resembles the same in Raghavajit’s 
astrolabe of 1669 (C008). 
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Figure C036.5 - Plate of ecliptic coordinates (photo by the former owner) 


Plate 5. 

Multiple Horizons. There are four sets of half horizons, eight for each quadrant, 
labelled twice along the vertical / horizontal side and the arc of the quadrant. These are 
drawn for latitudes from 4° to 66° at intervals of 2°. Along the radii are marked the 
scales of declination, with the divisions reading 6, 12, 18, 23. The last value is the 
maximum declination e. This plate also closely resembles that of Raghavatjit (C008). 
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Figure C036.6 - Plate of horizons (photo by the former owner) 


Geographical Gazetteer 

The geographical gazetteer is engraved on the inner surface of the mater in a grid 
of eight annular rings, but only four of these are filled with the names and latitudes of 
48 places. These contain many names which occur here for the first time, such as, 
Jaisalmer, Bikaner, Udaipur, Mathura, Badarlnatha and Haridvara. Six of these names 
are in locative singular (which is the practice), though not correctly transcribed here. 

This gazetteer is put together, rather indiscriminately, from diverse sources. Three 
cities are mentioned twice. Qandahar in modern Afghanistan is mentioned twice (no. 7 
Kadara 33° and no. 23 Kadhara 33°). No. 14 Dholatavada 20;30° and no. 32 Devagirau 
20;34° are identical, for the Yadava capital Devagiri was renamed Daulatabad after the 
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Muslim conquest. Again, Golconda (modern Hyderabad) appears twice in two 
designations: no. 42 Molakuda (sic! for Golakonda) 18° and No. 16 Taila[m]ge 18°. 
Trilinga or Tailanga is actually the designation for southern Deccan. 

The numerals engraved here are slightly different from those engraved on the 
surrounding rim. In both places the 9 has a peculiar shape. In the gazetteer, ‘dva’ and 
‘ksa’ have very peculiar shapes. 


The places are listed below, starting from the top and proceeding clockwise: 



Figure C036.7 - Geographical gazetteer (photo by the former owner) 
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Table C036-2 Geographical Gazetteer 



Place Name 


Modern Name 


First Circle 



1 

-nya 

20;30 

? 

2 

Ahamadavada 

23 

Ahmedabad 

3 

Dvarika 

23 

Dwaraka 

4 

Jaisa[la]mere 

27 

Jaisalmer 

5 

Vlkanera 

28 

Bikaner 

6 

Panlpatha 

28;52 

Panipat 

7 

Kadara 

33 

Qandahar (see 23 
below) 

8 

Malatana 

28;40 

Multan 

9 

Vadarlnatha 

33;5 

Badrinatha 

10 

Karuksetra 

30 

Kurukshetra 

11 

Nagapura 

26 

Nagpur ? 

12 

Bharanapura 

20;44 

Burhanpur 

13 

Kanoja 

26;35 

Kannauj 

14 

Dholatavada 

20;30 

Daulatabad (see 32 
below) 

15 

Ga[m]gasagare 

18;28 

Gangasagar 

16 

Taila[m]ge 

18 

Hyderabad (see 42 
below) 


Second Circle 



17 

*ura 

24 

? 

18 

Maka 

21 

Mecca 

19 

Surati 

21 ;53 

Surat 

20 

Jodhapura 

26; 24 

Jodhpur 
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Place Name 

<P 

Modern Name 

21 

Nagarakota 

32 

? 

22 

Salakota 

33 

Siyalkot 

23 

Kadhara 

33 

Qandahar (see 7 
above) 

24 

I[n]draprastha 

28;37 

Indraprastha = 

Delhi 

25 

Haridvara 

30 

Hardwar 

26 

Siroja 

24; 1 

Sironj 

27 

KasI 

25;36 

Varanasi 

28 

Ajodhya 

27; 22 

Faizabad (lat. too 
high) 

29 

Lasanaii 

26;30 

Lucknow 

30 

Agaro 

26;43 

Agra 

31 

Somanatha 

17 

Somnath 

32 

Devagirau 

20;34 

Daulatabad (see 14 
above) 


Third Circle 



33 

Uda[ya]pura 

24 

Udaipur (lat 

27;42!) 

34 

Jalaura 

24 

Jalore 

35 

Ajamera 

26 

Ajmer 

36 

Dvasa 

29;45 ? 

Hansi ? 

37 

Kavila 

34 

Kabul 

38 

Busaro 

39 

Bukhara 

39 

**Ira 

31;50 

? 

40 

Vljapura 

18 

Bijapur 

41 

Slroha 

25 

Sirohi 
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Place Name 


Modern Name 

42 

Molakuda 

18 

Golconda = 
Hyderabad (see 16 
above) 

43 

Gavalera 

26;30 

Gwalior 

44 

Ujjayinya 

22;30 

Ujjain 


Fourth Circle 



45 

Jaipur a 

27 

Jaipur 

46 

Mathura 

27; 40 

Mathura 

47 

Patana 

26; 47 

Patna 

48 

Asera 

21 

Asirgarh 



aasft 
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Figure C036.8 - Back of the astrolabe (photo by the former owner) 
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Back 

The rim in all the four quadrants is divided in 1 ° and 6° and numbered in 6s, from 
6 to 90, separately for each quadrant, starting from the east and west points and reaching 
up to the south and north points (6—90; 90—6; 6—90; 90—6). The upper left quadrant 
contains a sine-cosine graph with 30 equidistant horizontal and 30 equidistant vertical 
parallels. In the upper right, there is a solar quadrant with quarter circles for each 30° 
of solar longitude, labelled from the summer solstice to winter solstice along the 
horizontal axis ( karka, si[m]ha, kanyd, tula, vrscika, dhana !) and from the winter 
solstice to the summer solstice along the vertical axis ( makara, ku[m]bha, mina, mesa, 
vvrsa, mi[thuna]). The letter ‘ha’ is unusual; it resembles more the number ‘6’. 

Shadow squares in the two lower quadrants, on the left for a gnomon of 12 digits 
and on the right for a gnomon of 7 digits. The scale is divided for each digit, and then 
in one-thirds of the same. The labels are dvadasa[m]gula-viloma-chaya (umbra versa 
of 12 digits), dvadasamgula-sama-chaya (umbra recta of 12 digits), saptamgula-sama- 
chdya (umbra recta of 7 digits) and saptdmgula-viloma-chaya (umbra versa of 7 digits). 

Other Copies 

The artisan appears to have produced at least three other copies of this astrolabe. 
The first is in a private collection in Mumbai (C037); another one is in a private 
collection in Dallas; a third one came up for auction at Christie’s, London, on 6 April 
2011, sale 5674, lot 82. There may be more copies. The copy that I had seen Mumbai 
will be described in the next entry. It is not necessary to document the copies. 

Provenance 

In 2006, the astrolabe was with a private collector in Germany who bought it in 
India. I understand that it came up for auction at Christie’s, London, on 22 April 2010, 
sale 5489, lot 53 and again on 23 September 2010, sale 5490, lot 42. 

Bibliography 
Sarma 2008d. 
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C037® SANSKRIT ASTROLABE, NOT SIGNED, NOT DATED 

Late 19th century 
Diameter 148 mm 
Mumbai, PC 



Figure C037.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Like the previous item, this too is a copy, somewhat inferior in production. The 
ornamental designs on the front and back of the crown are different. Otherwise, this 
astrolabe carries the same projections and the same numerals and labels (including the 
same or more errors), as is evident from the illustrations. 


Components 


Mater (d. 148, h. 184, t. 11.5) with crown, shackle and ring, rete with 26 stars, 5 
plates engraved only on one side; no alidade, pin and wedge. 



Figure C037.2 - Back of the astrolabe (photo by S. R. Sarma) 
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C038 SANSKRIT ASTROLABE WITH A RECTANGULAR CROWN, NOT 
SIGNED, NOT DATED 

19th century, place of manufacture unknown 
Diameter ? 

PLU 



Figure C038.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 

In the archives of the Museum of the History of Science, Oxford, there are four 
photos of a strange astrolabe with an ugly rectangular crown on which is engraved 
yantraraja (in Devanagari) and below it (in Roman letters) N 1 . S. L w . (initials of the 
name of a European who commissioned it?), a small shackle and a very large ring. There 
is a regular mater with a raised rim, the inner side filled with a gazetteer-like table. The 
latitude plate appears to have been calibrated for 24°. Maybe there are more plates. The 
photos are very dark and not sharp; much cannot be gleaned there. 
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Front 

The limb seems to be divided in 3° in the inner band and in 15°in the outer band. 
In the outer band the two digit numbers are engraved one each on either side of the 
division mark, in counter-clock direction. The numbers 15, 30, 35 are visible to the left 
of the south point; the other numbers are not visible. 

Rete 

The rete is of the ‘bird in the cage type’. It consists of two broad rings of the Tropic 
of Capricorn and the ecliptic, held together by the equinoctial bar without counter 
change. The space between these rings and inside the ecliptic ring is filled by an 
inelegant tracery containing the star pointers. From the available photos, the number of 
the star pointers cannot be ascertained, nor can a single star name be discerned. 


Plate 


One plate face can be seen in the photos. Here almucantars are drawn for every 6° 
and numbered. Azimuths are drawn above the horizon for every 15°. Lines are drawn 
for equal hours counted from the western horizon. The plate appears to have been made 
for the latitude of 24°. 



Figure C038.2 - Plate of the astrolabe (courtesy Museum of the History of Science, Oxford) 
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Inner side of the mater 

On the inner side of the mater is a grid of five annuli, three of which are filled, not 
with a geometrical gazetteer as one would expect, but with the names of astrolabe stars 
followed by some numbers. In the two upper cells of the outer annulus can be discerned 
Kukkutapuccha 30 (a Cygni) and Asvanabhi 1 (5 Pegasi). In the middle annulus there is 
Matsyodara 3 (|3 Andromedae). In the inner annulus has SamudrapaksI 32 (|3 Ceti ), 
AsvinT 6 (y Ari), RohinT 8 (a Tauri). Others cannot be deciphered. There appear to be 
32 such star names. 



Figure C038.3 - Inner side of the mater (courtesy Museum of the History of Science, Oxford) 
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Back 


On the rim is engraved a scale in three bands. The middle band appears to be 
divided in 3°. In the lower half some undecipherable numbers are visible in the inner 
band. The two upper quadrants are blank. However, to the left of the vertical radius are 
engraved some numbers, starting from the centre and proceeding to the south point, 
these are 30, 35, 60, 72, 88. 



Figure C038.4 - Back of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 
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In the lower half are the shadow squares, of 12 to the left, and of 7 to the right. 
The scales are divided accordingly. The vertical scale on the left has the label 12 amgula 
chaya, ’12 digit shadow’; the horizontal scale has no label. The horizontal scale on the 
right has a label which cannot deciphered; the vertical scale does not seem to have a 
label. 

Since most of the engravings cannot be deciphered, it is not possible to decide 
conclusively whether it is a fake or a genuine, but unusual, astrolabe. The strange and 
inelegant crown, star names in the table on the inner surface of the mater, and even the 
style of the scales on the limb are causes for suspicion. On the other hand, the lines of 
equal hours on the plate is an interesting but rare feature. 
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D. SANSKRIT ASTROLABES WITH SINGLE PLATES 

INTRODUCTION 

An astrolabe with a single plate designed for a particular locality is a simplified 
but very pragmatic or utilitarian version of the conventional astrolabe. Except for the 
limitation that it can be used only at a single latitude and not in all the seven climates, it 
can perform nearly all the functions envisaged for the astrolabe. The major advantage 
is that its construction is much easier and therefore the time and cost of production are 
considerably less. Such versions are not known elsewhere; 815 they seem to have been 
developed mainly in the Sanskrit milieu, in particular in Rajasthan, quite likely by the 
astronomer-prince Sawai Jai Singh (1688-1743) who is otherwise well-known for the 
huge masonry instruments with which he set up observatories at Jaipur, Delhi, Benares, 
Ujjain and Mathura. 816 

Jai Singh experimented at first with larger versions of some portable instruments 
of Islamic tradition. One of these was a very large brass astrolabe plate which he got 
constructed with a diameter of 2115 mm and had it calibrated for the latitude of his 
capital city at 21° (D001). Since the pin would not have been able to bear the weight of 
the full rete which needs to be rotated around the pin, he reduced the rete to the 
minimum, and had the ecliptic and the star pointers engraved on the latitude plate itself. 
Even then the difficulty of mounting and manipulating this large astrolabe remained. 
Therefore, he abandoned these large portable metal instruments and designed masonry 


A single plate astrolabe calibrated for the latitude of 34° and inscribed in Kufic characters is 
described by Morley 1856, pp. 34-36, Figs, xviii-3 (suspensory apparatus), xx-24 (rete), xxi-42 
(alidade) and xxi-49 (wedge). It had a diameter of 225 mm and was ‘evidently of modem date’. It 
may have been produced in Damascus, but did they still Kufic script in ‘modern’ times? Morley 
saw it in the museum of the East-India House. Many artefacts from there were transferred to the 
Victoria and Albert Museum, London. Probably, it is still in this museum. 

The fifth observatory at Mathura exists no longer. Today these historic observatories are called by 
the vulgar name ‘Jantar Mantar’ which literally means ‘magical diagram and magical incantation’. 
This name was originally given to Jai Singh’s Observatory at Delhi by people on the street who 
did not understand the purpose of these huge structures. In recent times this name was thoughtlessly 
extended to all the observatories by the authorities; it is employed also in Government of India’s 
application to the UNESCO for grating heritage status to the Jaipur Observatory! It is ironic to call 
these unique scientific monuments by an unscientific name derived from the realm of the occult. 
It is better to call them Jai Singh’s Observatories. 
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instruments of very large dimensions in order to achieve very minute readings on the 
scales. 

Although he did not consider the astrolabe suitable for minute observations, Jai 
Singh had a great respect for the astrolabe as an excellent tool for demonstration and 
teaching. He collected some of the best Mughal astrolabes fashioned by Diya’ al-Dln 
Muhammad of the Lahore family (A072, A090 and A091), composed a manual on the 
astrolabe in Sanskrit prose entitled Yantraraja-racanci , 817 commissioned the translation 
of Naslr al-Dln al-TusI’s Riscilat al-Usturlab, which is popularly known as Bist Bab 
(twenty chapters) from the Persian into Sanskrit, 818 and sponsored the composition of a 
Sanskrit manual Sarvadeslya-jarakall-yantra on the universal astrolabe designed by al- 
Zarqalluh, on the basis of the ZarqdlT astrolabe made by Diya’ al-Dln Muhammad which 
he had with him (A091). 819 

He also realized that the best way to popularize the astrolabe is to keep it to the 
essentials and remove the peripherals. That is to say, to make it with a single plate 
calibrated to one particular latitude. He seems to have commissioned several astrolabes 
with single plates calibrated for the latitude of his capital city Amber (and later Jaipur) 
at 27° and distributed these among the astronomers at his court. 

There is evidence to show that Jai Singh established a manufactory for the 
production of Sanskrit astrolabes where some astrolabes with multiple plates where 
made (C020 and C021), but its main production was the single plate astrolabes for the 
latitude of Jaipur at 27°. At his Observatory at Jaipur today, there are preserved several 
single plate astrolabes in various stages of completion (D077-D089), indicating that this 
manufactory was abruptly closed, probably because of his death. 

But the production of single plate astrolabes continued in Jaipur and elsewhere in 
Rajasthan. Writing in 1902, Lieut. A. ff. Garrett who was responsible for the restoration 
of the Jaipur Observatory, states: ‘The Yantra Raj seems to have been a favourite 
instrument, and it is still used by the pandits of the present day. It is made in all sizes, 


817 Yantraraja-racana, ed. Kedaranatha Jyotirvid, Jaipur 1953. 

818 Bhattacharya 1979. 

819 Cf. Sarma 1996b. 
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from the huge brass dial 7 ft. in diameter now hanging from masonry supports in the 
Observatory, down to pocket instruments a few inches across.’ 820 

Today there exist some ninety and odd Sanskrit astrolabes with single plates in 
museums and private collections all over the world. Almost all of these were produced 
in Rajasthan, except two (D058 and D071) which were made in Gujarat. 821 In Rajasthan, 
these were produced not only in Jaipur (latitude 21°), but in several other places like 
Kuchaman (27°), Jodhpur (26°), Bikaner (28° or 28:16°), Bundi (25;30°) and Tonk 
(26°). Interestingly astrolabe D059 was made in Kuchaman, but with a plate calibrated 
for latitude 24° for use at Calcutta, the capital of the British Colonial Government in the 
nineteenth century. Very few of these astrolabes carry the names of the designer or 
maker or date. The earliest dated one was made in 1742 (D002) and the last one in 1903 
(D037). 

Being utilitarian devices, these are without any ornamentation. The crown and the 
plate are cut out in one piece from the same sheet of brass. The crown is solid and 
profiles are made up of ogees at the base followed by tiered lobes. The only exception 
are some astrolabes produced at Kuchaman. In an astrolabe made before 1828 (D034), 
the crown is fashioned in the form of a stylized lotus. This is emulated in several 
astrolabes made at this place, in some successfully (D038) and in others in a very 
rudimentary form (especially D035, D036 and D037). No other decorations were 
attempted on the crown. 

In the majority of astrolabes, the scale on the rim is divided in 1° and 6° and 
numbered in 6s from 1 to 60. Thus the degree scale functions as the ghcitT scale where 
6° equal 1 ghatl On the plate are drawn the two diameters and the three concentric 
circles of the Tropic of Capricorn, the equator and the Tropic of Cancer. Upon these are 
traced altitude circles at intervals appropriate to the size of the plate. Azimuth arcs are 


820 Garrett & Guleri 1902, p. 57. 

821 These are constructed in a peculiar manner. The front with the crown and the circular scale was 
cut of a thicker sheet and the back with the crown was made separately out of another sheet. Then 
these parts were joined with a series of rivets along the entire circumference, leaving space to 
accommodate just one latitude plate and the rete. Interestingly, the earliest dated astrolabe in the 
world, namely the one made by Nastulus in 926-7, was constructed in a similar fashion; cf. King 
2005, pp. 470-484: ‘Nastulus and his two surviving astrolabes,’ esp. p. 473: ‘The throne and rim 
are cast as one, and to this the back is riveted in several places.’ 
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Sanskrit Astrolabes with Single Plates 


generally drawn, sometimes above the horizon, sometimes below the horizon and some 
other times both above and below the horizon. In the lower half are traced lines for 
seasonal hours, but lines for equal hours are rare. 

In the rete, the rings of Capricorn, equator and ecliptic are completely represented. 
In most cases, the equator ring has counter changes at the two equinoxes. Here also, the 
astrolabes made in Kuchaman form an exception. In these astrolabes, ornate bridges 
connect the equator ring to the ecliptic ring in the south and to the Capricorn ring in the 
north. The star pointers are usually of the dagger type. 

On the back, the upper half of the rim is engraved with altitude scales; sometimes, 
the lower half is engraved with degree scales, sometimes it is blank. Generally, a 
trigonometric quadrant is drawn in the upper left, occasionally in the upper right. 
Declinations arcs are drawn very rarely. In the lower half, there are usually shadow 
squares. Astrological tables are added in just four astrolabes (D017, D032, D050 and 
D069). As in the C-series, here also there are often empty spaces on the back. In the 
majority of cases, the alidade is fitted with a sighting tube. 

There are some unusual astrolabes which deserve a special mention. Three 
astrolabes (D002, D003 and D004) are made in the style of the Great Astrolabe with 
minimal rete and with the latitude plate engraved with the ecliptic circle and star 
positions. 

Three other astrolabes (D005, D006 and D007) are equipped in the front with a 
ruler in which a cursor moves along a graduated longitudinal slit. Besides the three 
complete rings of Capricorn, equator and ecliptic in the rete, there is also a fourth ring 
representing the Tropic of Cancer. On the back are drawn two pairs of shadow squares 
one inside the other, but numbered differently in each astrolabe, suggesting that the 
astrolabe designer was experimenting with this innovation. 

Moreover, D005 is very unique: it is equipped with a northern rete and a southern 
rete and the two sides of the plate carry respectively the northern and the southern 
projections for latitude 27°. 

Since very few of these single plate astrolabes are dated, chronological 
arrangement is not possible in this section. Hence, astrolabes are arranged according to 
the latitudes for which they are made. Towards the end of the section are added some 
20 astrolabes and astrolabes parts which are unfinished. 
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Lest this section does not conclude with these unfinished parts, two extraordinary 
astrolabes are placed at the end; these were designed by Gangasahaya with long and 
scholarly inscriptions which were faultlessly engraved by talented artisans. 

This section closes with a modern card-board astrolabe made in ‘Sanskrit style’ 
by James E. Morrison. In certain respects, it is an improvement on the existing Sanskrit 
astrolabes and Sawai Jai Singh would have been pleased about it. 
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ASTROLABES FOR LATITUDE 27° WITH STARS MARKED ON THE PLATE 

Among the Islamic astrolabes there are a few specimens where the ecliptic and 
star positions are marked on the latitude plate. The earliest probably is an astrolabe made 
by c Umar b. Dawlatshah b. Muhammad al-Kirmanl in 726/1325, only the mater of 
which survives. A geographical gazetteer is engraved on the inner surface and the back 
is designed as the latitude plate for 36° with the attitude circles, azimuth arcs and hour 
lines. On this plate are also marked a graduated ecliptic and 30 named star positions by 
dots enclosed in circles. The rete of this unusual astrolabe has not survived and we do 
not know how it was designed. 822 



Figure D1 - Astrolabe by c Umar b. Dawlatshah al-Kirmam (from Linton 1980) 


Linton 1980, no. 163, pp. 90-91. King 2005, pp. 55-57, states that an ‘early variety of astrolabe in 
which astrolabic markings for a specific latitude and the projection of the ecliptic and stars are all 
on a single plate is known from textual souces and two examples,’ but does not mention the second 
astrolabe or the textual sources. 

















Astrolabes for Latitude 27 with Stars marked on the Plate 


2071 


Diya’ al-Dln Muhammad of Lahore followed this style in the small north-south 
astrolabe which he made in 1085/1674 (A090). This astrolabe consists of a single plate 
one side of which is engraved as a latitude plate for 33° N; on this plate is superimposed 
a northern projection of the ecliptic circle together with the positions of 46 stars. The 
reverse side of the plate is made for latitude 35° N on which a southern projection of 
the ecliptic circle is drawn and the positions of the same 46 stars, but with southern 
orientation, are marked. The rete consists of just the ecliptic ring and the alidade is is 
fitted with a sighting tube. 

This astrolabe was collected by Sawai Jai Singh together with some other Lahore 
astrolabes. He appears to have followed its style when he commissioned a large 
astrolabe with a minimal rete and the star positions marked on the plate (D001). The 
same style was followed in three small astrolabes which were made at Jaipur for its 
latitude of 21° (D002 - D004). Making observations with such an astrolabe is somewhat 
more complicated than with the common astrolabe. 823 

Another specimen of this nature is the unfinished astrolabe D078 with a minimal 
rete. On the two sides of the plate, projections are drawn for latitudes 27° and 30° 
respectively, but no star positions are marked on either side, nor are there any numbers 
or labels. A minimal rete is to found also with the astrolabe D075 which is likewise 
imcomplete. 

While the astrolabes mentioned above are equipped with minimal retes, D033 has 
a normal rete with 22 star pointers, but the positions of 9 stars are also marked on the 
plate. 


823 


For a detailed procedure of using this astrolabe, see Sharma 2016, pp. 182-183. 
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D001® THE GREAT ASTROLABE FOR LATITUDE 27° COMMISSIONED BY 
SAWAI JAI SINGH 

Ca. 1720, Jaipur 
Diameter 2115 mm 
Jaipur, Jai Singh’s Observatory 
CCA 83 


Figure D001.1 - Front view of the Great Astrolabe (photo by S. R. Sarma) 







D001 - The Great Astrolabe for Latitude 27 commissioned by Sawai Jai Singh 


2073 


Sawai Jai Singh experimented with large brass instruments before he designed the 
huge astronomical instruments in masonry for greater accuracy. One such large brass 
instrument that still survives is this Great Astrolabe. It must have been made around 
1720. It consists of a single plate, the front side of which is calibrated for the latitude of 
Jaipur at 21° with the altitude circles, azimuth arcs and hour lines. The back is 
uninscribed und unpolished. A standard rete of matching dimensions with several star 
pointers would have been too heavy for the pin to bear. Therefore a minimal rete was 
chosen which consists just of the ecliptic circle. The positions of some 56 stars are 
marked on the plate itself and also the ecliptic circle. The alidade is fitted with a sighting 
tube. But soon Jai Singh abandoned this large astrolabe and other large brass instruments 
in favour of the masonry instruments. 

During the renovations 1901-2 under Maharaja Madho Singh II, this great 
astrolabe and some other abandoned brass instruments were set up with appropriate 
supports next to the masonry instruments in the open grounds of Jai Singh’s Observatory 
at Jaipur. This display offers some idea how Jai Singh’s instrumentation developed from 
portable instruments to the masonry ones. 824 The Great Astrolabe is suspended from a 
wooden beam inside a masonry structure specially erected for this purpose. This, of 
course, could not have been the manner in which it was originally suspended when it 
was actively used for observation at the time of Jai Singh. Now the lower rim of the 
astrolabe practically touches the ground. This could not have allowed an astronomer to 
position himself below the instrument and observe a star through the sighting tube. The 
detachable rete and the alidade-cum-sighting tube are kept in the stores. 

Next to this astrolabe is suspended an iron disc of about the same dimensions and 
outline as a companion piece. 825 It is made by riveting 55 to 60 iron sheets. A degree 
scale is engraved on its rim as in the Great Astrolabe, but nothing else which would 


These metal instruments now on display in the open grounds are, besides the Great Astrolabe and 
its the companion piece, the pair of Cakra-yantras, the Krdntivrtta-yantra and the Unnatamsa- 
yantra. 


825 


Gunther 1932, p. 214, lists this piece as no. 82 and the Great Astrolabe as no. 83, and the CCA 
follows him. 
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Astrolabes for Latitude 27 with Stars marked on the Plate 


qualify it as an astronomical instrument. For what purpose it was fabricated will remain 
a mystery. 826 



Figure D001.2 - The rete and alidade of the Great Astrolabe, with the 


Observatory staff P. S. Meena (left) and Babulal Vijay (right).In the background can be seen the Great 
astrolabe (right) and its companion piece (left), (photo by S. R. Sarma) 

Components 

Plate with crown (d. 2115, h. 2430, t. 150 in the middle to 125 at the edges, wt. ca. 
400 kg), ring, shackle, rete, alidade with a sighting tube, pin, bolt. 

Front 

Medium sized crown with 7 lobes all around. The astrolabe is suspended from a 
wooden beam set on two masonry pillars by means of a simple stirrup-shaped shackle, 
a hook and ring. 

The detachable rete, alidade and pin are not displayed in the open. They are kept 
in the stores. 


826 


Sharma 1984, p. 182: ‘The purpose of this instrument is not clear. One thing, however, is certain— 
that in itself, the instrument cannot be an astrolabe [...] Possibly the unit had been meant to be the 
back support for a brass astrolabe that was never completed.’ 
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The degree scale on the rim is divided in 1/6°, 1 ° and 6° but not labelled. Each of 
the larger divisions of 6° represents one ghatl 



Figure D001.3 - Front of the plate. Detail showing the degree scale on the rim, altitude circles 


(somewhat vertical in this photo), azimuth arcs (horizontal) and the graduated ecliptic band stretching 
from the bottom right to the midpoint at the top (photo by S. R. Sarma) 

Inside the ghatT scale there are concentric circles of Capricorn, equator and 
Cancer. In addition, a graduated ecliptic ring was drawn in such manner that it touches 
the Capricorn circle in the south and the Cancer circle in the north. 
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Astrolabes for Latitude 27 with Stars marked on the Plate 



Figure D001.4 - Zenith on the Astrolabe. The concentric circles around the zenith are the altitude 
circles and those converging at the zenith are the azimuth arcs (photo by Dr Owen Cornwall). 


Altitude circles are drawn for each degree, with every sixth dotted. Azimuth arcs 
drawn also for each degree above and below the horizon; every sixth is dotted. There 
are lines for seasonal hours. None of these are numbered. Below the line of horizon is 


engraved aksamsah 27 (degrees of latitude 27). 
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Figure D001.5 - Star names engraved on the left part of the plate; the first horizontal curve at the 
bottom is the local horizon (photo by S. R. Sarma) 
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Figure D001.6 - Middle part of the plate; at the top is the line of horizon. 


Running parallel to it above are the altitude circles. Vertical lines extending below the horzon are the 
azimuth arcs. At the bottom can be seen the graduated ecliptic band touching the Tropic of Cancer. 
Immediately below the horizon line at the centre is engraved aksamsah 27, ‘degrees of latitude 27’. 

(photo by S. R. Sarma) 

On the plate are marked the positions of about 56 stars, when the sun’s longitude 
is 0°, and the names are engraved very correctly and neatly on the astrolabe. 827 The star 
positions are said to be indicated by inlaid silver points, but these are not visible now. 
The stars marked on this plate are a mixture of the stars known to the Sanskrit 
astronomical texts and those from Islamic astrolabes, from Mahendra’s list as well as 
directly borrowd from Islamic astrolabes. Of the junction stars of the 28 lunar mansions, 
21 are represented here, but the following 7 naksatras are not: Jyesthd, Mulct, 
Purvasadlia, Uttarasadlia, Purva-bhadrapada, Uttara-bhadrcipcida and Revati. 


Table D001-1 Stars on the Rete 


Star Name Full/Correct Identification 

as engraved Form 


1 Samudrapaksi 


|3 Ceti 


827 


This list is prepared on the basis of notes kindly sent by Professor Virendra Sharma and several 
close-up photographs taken by Dr Owen Cornwall. 
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Astrolabes for Latitude 27 with Stars marked on the Plate 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

2 

Matsyodara 


(3 Andromedae 

3 

Matsyodarapad 


Y Andromedae 

4 

Pretasirah 


(3 Persei 

5 

Manusyapdrsva 


a Persei 

6 

Asvinl 


(3 Arietis 

7 

BharanT 


41 Arietis 

8 

Krttikd 


i] Tauri 

9 

Rohini 


a Tauri 

10 

Brahmahrd 


a Aurigae 

11 

Agnih 


(3 Tauri 

12 

Prajdpcitih 


6 Aurigae 

13 

Mithunapada 

Mithuna-vama- 

pada 

(3 Orionis 

14 

Midm.va.hasta 

Mithuna-vama- 

hasta 

y Orionis 

15 

Aradd 

Mi. da Jidda 828 

Ardra 

Midi una-daks ina - 
hasta 

a Orionis 

16 

Mithuna da.pdda 

Midi una-daks ina - 
pada 

k Orionis 

17 

Mrgasirah 


k Orionis 

18 

Lubdhaka 


a Canis Majoris 

19 

Luba 

Lubdhaka-bandhu 

a Canis Minoris 


The star a Orionis is known as Ardra in Sanskrit astronomy. In the Islamic tradition it bears the 
designation Yad al-Jawjd’ al-Yumna, ‘the right hand of al-Jawja’; the same is rendered into 
Sanskrit as Mithuna-daksina-hasta, ‘the right hand of Gemini’. Both the Sanskrit names are 
engraved in the present astrolabe. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

20 

Pusya 


6 Cancri 

21 

Dvi. Purnavasu 

DvitTya-punarvasu 

a Geminorum 

22 

Punarvasu 


(3 Geminorum 

23 

Aslesd 


t, Cancri 

24 

Pharadasuja 829 

Fard al-Shujd c 

a Hydrae 

25 

Maghd 


a Leonis 

26 

Purvapha 

Piirvd Phdlgum 

6 Leonis 

27 

Utardphd 

Uttard Phdlgum 

(3 Leonis 

28 

Kratu 


a Ursae Majoris 

29 

Pulaha 


(3 Ursae Majoris 

30 

Pulasti 

Pulastya 

y Ursae Majoris 

31 

Atri 


6 Ursae Majoris 

32 

Amgird 

Ahgird 

8 Ursae Majoris 

33 

Vasistha 


t, Ursae Majoris 

34 

MarTci 


T| Ursae Majoris 

35 

Kdkaskandhah 


y Corvi 

36 

Hasta 


6 Corvi 

37 

Citrd 


a Virginis 

38 

Apdmvacha 

Apdmvatsah 

0 Virginis 

39 

Apah 


6 Virginis 

40 

SvdtT 

Svdti 

a Bootis 


829 


Transliteration of the Arabic name; it is not clear why the Sanskrit name Mahapurusa was not used 
here. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

41 

Bisasa 

Visdkhd 

a Librae 

42 

Anuradha 


5 Scorpii 

43 

Visdkhdmdtra.mam. 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

44 

Sarpagrlvd 


a Serpentis 

45 

SarpadharTsirah 


a Ophiuchi 

46 

Abhijita 

Abhijit 

a Lyrae 

47 

Sravana 


a Aquilae 

48 

Dhanisthd 


(3 Delphini 

49 

Kukutacamcu 

Kukkuta-cancu 

(3 Cygni 

50 

Kukurajanu 830 

Kukkuta-jdnu 

a) 1,2 Cygni 

51 

Kukutapuccha 

Kukkuta-puccha 

a Cygni 

52 

Asvaskandhah 


(3 Pegasi 

53 

Satabhisd 


k Aquarii 

54 

Ramjitakarah 

Rahjita-karah 

(3 Cassiopeiae 

55 

Asvandbhih 


5 Pegasi = a 
Andromedae 

56 

Asvapaksah 


y Pegasi 


Rete 

The rete is a mere circular ring of the same diameter as the ecliptic circle on the 
astrolabe plate. A bar runs diagonally across the ring, with a hole for the pin to pass 
through. The hole is placed at such a distance that the rete can be positioned 


830 


This is the only occasion when this star (Arabic: rukbat al-dajaja ) is marked on Sanskrit astrolabes. 
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eccentrically. Probably the ecliptic circle is graduated, but the graduations cannot be 
seen anymore. 



Figure D001.7 - Tip of the sighting tube (photo by S. R. Sarma) 


Alidade 

There a short alidade in the centre of which is a ring with a hole in middle through 
which the pin passes through. On the alidade is mounted a sighting tube which is slightly 
longer than the diameter of the astrolabe. At the two ends of the sighting tube, there are 
hook-like projections which touch the degree scale on the rim of the astrolabe. 

Back 

The back of the astrolabe was not not prepared for any engraving; it remains rough 
and uneven. 

Bibliography 

Garrett & Guleri 1902, pp. 49-63. 

Kaye 1918, p. 16; figs. 28-29. 

Gunther 1932, p. 214, fig. 111. 

Sharma 1984. 

Sharma 2016, pp. 180-184. 
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D002 ASTROLABE FOR LATITUDE 27° WITH STAR POSITIONS MARKED 
ON THE PLATE, NOT SIGNED 831 

1742, Jaipur 
Diameter ? 

PLU 



Figure D002.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 


831 


Entry based on a photo from the ‘Kaye Album’, preserved in the archives of the Museum of the 
Flistory of Science, Oxford. 
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This and the next two astrolabes are smaller versions of the Great Astrolabe 
(D001) with the ecliptic and star positions marked on the latitude plate. On the crown 
of the present astrolabe is engraved Samvat 1799 (= AD 1742-43) as the year of 
manufacture. Thus it is a very early astrolabe, probably made in the life time of Jai Singh 
at Jaipur itself. Star pointers are marked on the plate calibrated for latitude 27° and the 
rete is minimal, consisting just of the ecliptic ring. 

Components 

Plate with crown, shackle and ring, minimal rete, ruler, pin and wedge. No 
information is available about the alidade; the dimensions are not known. 

Front 

The crown is high and solid; the profiles are made up of an ogees at the base, 
followed by a lobe and the triangular finial. The shackle is small with a diamond cross 
section; the ring is fairly large. 

The degree scale on the rim is divided in 1 ° and in 6°. Groups of 6° are numbered 
serially from 1 to 15, separately in each quadrant, starting at the east and west points 
and reaching up to the south and north points, as 1—15; 15—1; 1—15; 15—1. Altitude 
circles are drawn for each 3° and numbered on the left and right. Azimuth arcs are 
drawn for each 30° above and below the horizon, but not numbered. In the lower half, 
there are lines for seasonal hours; these too are not numbered. The plate is calibrated 
for the latitude of 21°. 

Below the horizon line at the centre is an inscription which is partly blocked by 
the supporting bar of the rete: aks—raja. It must be aksabha araja, ‘midday equinoctial 
shadow, latitude’. The numerical values 6;6 and 27 appear to have been engraved below, 
but these too are obscured by the vertical bar of the rete. 

On the plate are marked the positions of 16 stars by dots enclosed in small circles. 
The star names are engraved in correct Sanskrit. These are tabulated below in the order 
of increasing right ascension: 
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Table D002-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Asvinl 


(3 Arietis 

3 

Rohini 


a Tauri 

4 

Ardra 


a Orionis 

5 

Luvdhaka 

Lubdhaka 

a Canis Majoris 

6 

Pusya 


5 Cancri 

7 

Maghd 


a Leonis 

8 

Pur[ va-phdlgum] 


5 Leonis 

9 

Hasta 


5 Corvi 

10 

Citrd 


a Virginis 

11 

Svdti 


a Bootis 

12 

Anuradha 


5 Scorpii 

13 

Abhijit 


a Lyrae 

14 

Sravana 


a Aquilae 

15 

(not named) 

Satabhisd 

X Aquarii 

16 

Purvd Bhadrapada 

Purva-bhadrapada 

(3 Pegasi 


Rete 

The rete consists just of the ecliptic ring with the vertical solstitial bar in which a 
hole is bored to pivot the rete on the pin at the centre. The solstitial bar runs from the 
first point Capricorn to the first point of Cancer. At the first point of Capricorn there is 
a slightly projecting point, called Makaranana (Index at the beginning of Capricorn) in 
Sanskrit. The ecliptic ring is divided into the 12 zodiac signs which are appropriately 
labelled. The signs are probably divided and subdivided into smaller units on the edge 
of the ring, but these divisions are not clearly visible in the photo. 
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Rule 

To the front of the astrolabe is attached a rule on which the length of the radius of 
the astrolabe is divided into 3 parts which are numbered as 20, 40, 60; these parts are 
further subdivided into 5 units each. The pin is held in position by a wedge which 
appears to be horse-shaped. 

Back 

No photo is available of the back; consequently no information about the alidade 
as well. 



Figure D002.2 - Inscription on the crown (detail of Figure D002.1) 


Inscription 

The crown of the astrolabe bears an inscription in four lines. The calligraphy is 
excellent, but there are errors in the inscription. In the third line the dot above the first 
syllable is missing; the second syllable tra is drawn like the digit 3. In the fourth line, 
the first two digits (1 and 7) are combined into a strange symbol. After correcting these, 
the inscription reads: || srih || sn-rama-ji || jamtraraja j| samvat 1799\\ ‘[May it be] 
auspicious. [May] the illustrious Rama [be victorious]. [This is] the King of Instruments. 
[Vikrama] Samvat 1799.’ The year translates to AD 1742-43. 

Provenance 

This sepia-tinted photograph is in what is known as ‘G. R. Kaye album’ in the 
archives of the Museum of the History of Science, Oxford. In The Astronomical 
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Observatories of Jai Singh, Kaye describes a Sanskrit astrolabe in the following 
words: 832 

‘24. At Jaipur I was shown a modern Hindu astrolabe or Yantra Raj, dated Samvat 
1799 (= A. D. 1877) [sic!]. It is a single disc thulthi or tripartite instrument for 
latitude 27° N., with an ecliptic circle and ruler. On the obverse of the disc are 
engraved azimuth lines for 30°, 60° and 90°, and also the temporal hour lines, and 
also the names of the following stars [...] The ruler is the same type as those 
employed on the face of certain medieval European instruments.’ 

Kaye does not describe the reverse side. There is a slight difference between the 
stars that can be seen in the photo and those listed by Kaye: Kaye does not mention 
Asvini and calls the unnamed star as SatajTva. But in all likelihood, the astrolabe he saw 
in Jaipur before 1918 and the one depicted in the photo are identical. 


832 


Kaye 1918, p. 33. 






D003 ASTROLABE FOR LATITUDE 27° WITH STAR POSITIONS MARKED 


ON THE PLATE, NOT SIGNED, NOT DATED 


Diameter 192 mm 


Figure D003.1 - Front of the astrolabe (photo by Alain Brieux) 


Entry based on photos and a short description in French by Alain Brieux, kindly provided by 
Anthony J. Turner. 
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This astrolabe closely resembles D002 of 1742 and must have been produced 
about the same time at Jaipur. 

Components 

Plate with crown (d. 192), shackle and ring, rete, alidade with sighting tube, ruler, 
pin, horse-shaped wedge. 

Front 

The crown is high with lobed profiles; there is a small shackle and a large ring. 
The degree scale on the rim is divided in 1° and in 6°; groups of 6° are numbered 
serially from 1 to 60. Altitude circles are drawn, not very carefully, for each 3°, but not 
numbered. Azimuth arcs are drawn below the horizon for each 6°. These are not 
numbered either; nor are the seasonal hour lines. The plate is designed for the latitude 
of 27° but this fact is not mentioned on the plate. 

As in the previous two astrolabes, the positions of certain stars are marked here 


also on the plate with dots enclosed in small circles. Next to these marks are engraved 

the names of the stars, often in abbreviated form. Some are difficult to decipher in the 

photographs. 

Table D003-1 Stars on the Rete 


Star Name 

Full/Correct 

Identification 


as engraved 

Form 


1 

Samudrapa 

SamudrapaksT 

|3 Ceti 

2 

? 



3 

Asva 

Asvim 

(3 Arietis 

4 

? 



5 

Roha 

Rohini 

a Tauri 

6 

Adra 


a Orionis 

7 

Brahma 

Brahmahrdaya 

a Aurigae 

8 

Luvdha 

Lubdliaka 

a Canis Majoris 

9 

Maghd 


a Leonis 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

10 

Pusya 


5 Cancri 

11 

Pu. Pha. 

Purva-phalgum 

5 Leonis 

12 

Hasta 


5 Corvi 

13 

Citra 


a Virginis 

14 

Svati 


a Bootis 

15 

Abhi 

Abhi jit 

a Lyrae 

16 

Srava 

Sr civ ana 

a Aquilae 

17 

Sata 

Satabhisa 

X Aquarii 

18 

Pu.bha 

Purva-bhadrapada 

(3 Pegasi 


Rete 

The rete consists just of the ecliptic ring with the vertical solstitial bar in which a 
hole is bored to pivot the rete on the pin at the centre. The solstitial bar runs from the 
first point Capricorn to the first point of Cancer. At the first point of Capricorn has a 
slightly projecting point called makaranana in Sanskrit. The ecliptic ring is divided into 
the 12 zodiac signs and labelled with their names. Each signs is divided into 5 parts and 
each of these parts are subdivided into units of 2°. 

Rule 

A rule with a pointed tip revolves over the front of the astrolabe. On it the radius 
of the astrolabe is divided into 12 units which are numbered serially; these parts are 
further subdivided into 5 parts each. 





'T’TT’Tn^TSSS 


Figure D003.2 - Back of the astrolabe (photo by Alain Brieux) 

Back 

A degree scale, divided in 1° and in 6°, but not numbered, covers the entire rim 
of the back. The upper left quadrant is blank. The upper right quadrant contains a sine- 
cosine graph with 60 vertical and 60 horizontal parallels, each fifth of which are 
highlighted. The lower left quadrant is again blank. In the lower right quadrant is 
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engraved a single shadow quadrant, where the vertical and horizontal scales are divided 
into 12 parts. Otherwise, the back contains absolutely no numerals or legends. 
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D004 ASTROLABE FOR LATITUDE 27° WITH STAR POSITIONS MARKED 
ON THE PLATE, NOT SIGNED, NOT DATED 

18th century, Jaipur 
Diameter 162 mm 

Hastings-on-Hudson, NY, Tesseract 



Figure D004.1 - Front of the latitude plate (photo courtesy Dr David Coffeen) 

Components 

Plate with crown (d. 162, h. 186, t. 1), shackle and ring. Other parts are missing. 
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Front 

Lobed crown on which God’s name is engraved as sriharih (glorius Hari). The 
limb is graduated for 1° and 6° but not labelled. Altitude circles are drawn for every 3°; 
these are numbered partly on both sides of the meridian: 3, 15, 30,45, 60,75. The prime 
vertical and ecliptic are drawn faintly, but these two circles are not deeply engraved. 
The plate is designed for latitude 27°, but this fact is not recorded on the plate. There 
are no azimuth arcs or hour lines. 11 star positions are marked with four-petalled 
flowers, but the star names are carelessly engraved. 



Figure D004.2 - Detail showing the star-pointer (3 Ceti (photo courtesy Dr David Coffeen) 

Table D004-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudapasT 

SamudrapaksT 

(3 Ceti 

2 

Rohini 


a Tauri 

3 

Ardrb 


a Orionis 

4 

Lusa 

Lubdhka 

a Canis Majoris 

5 

Maghd 


a Leonis 

6 

Citrd 

Citrd 

a Virginis 

7 

SuvatT 

Svdti 

a Bootis 

8 

(not named) 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

9 

Abhajata 

Abhijit 

a Lyrae 

10 

Saravana 

Sravana 

a Aquilae 

11 

SatabhTvd 

Satabhisa 

X Aquarii 
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Back 

Originally this was intended as the latitude plate and altitude circles were engraved 
on this side for every 6° but not numbered; limb graduated for 1° and 6°, but numbered 
only in the upper right quadrant. It was abandoned for some unknown reason. 


Figure D004.3 - Back of the latitude plate (photo courtesy Dr David Coffeen) 
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THREE UNUSUAL ASTROLABES FROM JAIPUR 

The following three astrolabes (D005, D006 and D007), which carry no signature 
or date, display close similarity in design and share several unusual features. The crowns 
with their lobed profiles have roughly the same design. All are equipped with a ruler in 
front with a graduated longitudinal slit in which there is movable cursor. The most 
striking feature is the rete consisting of four almost complete rings, representing not 
only the Tropic of Capricorn, the equator and the ecliptic, but also the Tropic of Cancer, 
which is not generally represented as a ring in astrolabe retes. The star pointers are 
shaped like daggers with very sharp ends. Some star pointers are situated inside small 
heart-shaped incisions made in the main frame. The latitude plates are calibrated for 
21°. But this fact is not recorded on any of the three astrolabes, nor are the altitude 
circles, azimuth arcs and hour lines numbered on any of these. 

Another unusual feature common to all the three astrolabes is that on the back 
there are two pairs of shadow squares, one engraved inside the other. 

But the three astrolabes are not exact copies of one another. The sizes are different, 
so also the workmanship and quality of engraving of the star names. The method of 
numbering the degree scale on the rim and the tangent and cotangent scales in the 
shadow squares on the back is different in each astrolabe; likewise the number of star 
pointers is different. 

The workmanship of D006 is far superior to that of the other two. The star names 
on the rete are engraved very carefully and almost correctly. The two loose ends of the 
Capricorn ring are nicely shaped like peacocks with their crests erect. These crests are 
missing in D007, but the beak, the curved neck and the body are delineated very well. 
In the northern rete of D005, one can just discern the beak and head of a bird. In the 
southern rete, however, no attempt was made to give any shape to the ends. In D005, 
the quality of engraving of the star names is very indifferent. There are also differences 
in the various elements on the back, as will be shown in the individual description of 
these astrolabes. 

But it is certain that these three astrolabes were designed by the same enterprising 
astronomer who attempted to introduce some unusual variations and it is also certain 
that they were fabricated by the same artisan. The engraving of the star names on the 
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rete, however, was done by different assistants. It is quite likely that these astrolabes 
were made in Jaipur. 

The present owner of D006 acquired it from the Libraire Alain Brieux in Paris. In 
a letter dated 22 December 1976, Alain Brieux informed him that the astrolabe was 
bought from a scholar of Jaipur who possessed a large library of manuscripts emanating 
from the collection of Maharaja Jai Singh. Therefore, Brieux assumed, ‘avec la plus 
grand certitude,’ that the astrolabe was from the private collection of the Maharaja. 
Whether it is from the private collection of the Maharaja or not, it is appears quite likely 
that three astrolabes were produced in the early part of the eighteenth century 

But an intriguing feature is that all the three astrolabes are equipped in the front 
with a ruler in which a cursor moves along a graduated longitudinal slit. Rulers are 
generally attached to the front of European astrolabes, but not in Islamic or Indo-Persian 
astrolabes. 834 Even in European astrolabes, such rulers as in these three astrolabes with 
cusors moving along longitudinal slits are not known. 

However, a Sanskrit astrolabe dated 1742 (D002) and another produced about the 
same time (D003) are equipped with graduated rulers. These astrolabes are also 
designed for the latitude of 27° at Jaipur. This would show that already in the first half 
of the eighteenth century astrolabes were produced at Jaipur with graduated rulers 
attached to the front. Then rulers with cursors may be regaded as a variation developed 
at Jaipur itself. 


834 


Allahdad’s undated astrolabe (A002) has a ruler in front. This must have been added later and was 
not an original component of the astrolabe which was produced in the second half of the 
seventeenth century. 
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D005 ASTROLABE FOR LATITUDE 27°, WITH NORTHERN & SOUTHERN 
RETES, NOT SIGNED, NOT DATED 


18th century, Jaipur 
Diameter 241 mm 
Hastings-on-Hudson, Tesseract 



Figure D005.1 - Front of the astrolabe (courtesy Professor David Pingree) 
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Three unusual Astrolabes from Jaipur 


This unique astrolabe is equipped with a northern and a southern rete. On the 
obverse side of the plate is the northern projection for the latitude of 27° and on the 
reverse side the southern projection for the same latitude 21°. Although Sanskrit texts 
on the astrolabe speak of northern (, saumya ), southern ( yamya ) and combined north- 
south astrolabes ( misra ), 835 the extant Sanskrit astrolabes are all northern save this one. 
The same is almost the case with the Indo-Persian astrolabes. Diya’ al-Dln Muhammad 
of the Lahore family produced one north-south astrolabe in 1674 (A090); and there exist 
two other north-south astrolabes which are not signed, but are attributable to Diya’ 
(A103 and A104). Of these, A104 is the only which is equipped with two separate retes 
like the present astrolabe. 836 

Components 

Plate with crown (d. 241), shackle and ring, northern rete (d. 216) for 35 stars and 
southern rete (d. 216) for 30 stars, alidade with a sighting tube, pin, wedge, ruler with a 
longitudinal slit with a movable cursor. 

Front 

The crown is high. Lobes alternate with small triangles in the profiles; at. There 
are small circular projections at the base of the profiles. The finial is also circular. The 
shackle has circular bases to match with the circular finial of the crown. The ring is 
large. 

The rim carries the degree scale in three concentric bands; the outer and inner 
bands are divided in 1° and the middle band in 6°. Groups of 6° are numbered serially 
from 1 to 60 starting at the east point and proceeding counter-clockwise, which is most 
unusual. Inside the degree scale, altitude circles are drawn for each 2°. The oblique 
horizon and every third altitude circle are highlighted with dots. Lines are drawn for 
seasonal hours and dotted lines for equal hours counted from the western and eastern 
horizons. There are no azimuth arcs. Neither the altitude circles, nor the hour lines are 


835 Mahendra Suri, 3.1-24. 

836 See Figure A104.2 and Figure A104.3. 
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numbered. The plate is calibrated for the latitude of 27°, but this fact is not recorded on 
the plate. 



The Northern Rete 

Both the northern and southern retes contain three almost complete concentric 
rings, in addition to the ecliptic ring which is eccentric. In the case of the northern rete, 
the three rings contain, starting from the outside, the Tropic of Capricorn, the equator 
and the Tropic of Cancer; the same is the case in the southern rete, but in reverse order. 
In both retes, the inner ring merges with the zodiac ring where it touches the latter. The 
four rings are held together by the east-west equinoctial bar and the south-north solstitial 
bar, both completey represented without any counter change. The upper edge of the 
equinoctial bar represents the equinoctial colure and the left edge of solstitial bar the 
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solstitial colure. All the circular rings and the straight bars have about the same width. 
The star pointers in both retes are fashioned in the same manner. 

In the northern rete, the ring of the equator is counterchanged where it intersects 
the ecliptic ring. The latter is divided into the 12 zodiac signs and labelled with their 
names, and each sign is divided into 3 units and marked 1, 20, and 30. The sloped edge 
of the zodiac ring is divided unevenly in 1°. 



Figure D005.3 - Detail of the northern rete showing the very sharp dagger-shaped, star pointers (below) 
and star pointers created by notches in the equinoctial bar (above) (photo courtesy Dr David Coffeen) 

There are 35 star pointers, most of which are dagger-shaped with very sharp tips. 
Some star pointers are placed inside the equinoctial bar, inside the ring of Cancer and 
inside the ecliptic ring by small slits cut into them. In the case of SamudrapaksT (|3 Ceti), 
there is a pointer, but the name is not engraved. In the case of Mithuna-vama-pada (|3 
Orionis), there is the name but no pointer. In two instances, viz. Visakha-matr-mandala, 
(a Coronae Borealis) and Sarpadhansira (a Ophiuchi), the outlines of the pointers are 
drawn next to the names, but not cut out of the matrix. The engraving and the 
orthography of the names is very uneven. Some names are cut deeply, while a few others 
are scratched on the surface. 
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Figure 



D005.4 - Detail of the Northern rete, detail showing two uncut star pointers 
(photo courtesy Dr David Coffeen) 


Table D005-1 Stars on the Northern Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

(not named) 

Samudrapaksi 

(3 Ceti 

2 

Ma.pa 

Matsyodara-pada 

Y Andromedae 

3 

Asvani 

AsvinT 

(3 Arietis 

4 

Pretasira 

Pretasira 

(3 Persei 

5 

Rohim 


a Tauri 

6 

Vrahma 

B rahma-h rdaya 

a Aurigae 

7 

Mi.va.hasta 

Mithuna-vama- 

hasta 

y Orionis 

8 

Mi.va.pada 837 

Mithuna-vama- 

pada 

(3 Orionis 


837 


The name is engraved on the equator ring, but there is no corresponding pointer. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

9 

Mi.da.pada 

Mithuna-daksina- 

pada 

k Orionis 

10 

Mrga 

Mrgasird 

X Orionis 

11 

Prajdpati 


6 Aurigae 

12 

Ardra 


a Orionis 

13 

Lubdliaka 


a Canis Majoris 

14 

Lubdhakabandhu 


a Canis Minoris 

15 

Aslesd 


<; Cancri 

16 

Mahapurusa 


a Hydrae 

17 

Pu.phd. 

Purva-phalgum 

6 Leonis 

18 

Pulaha 


(3 Ursae Majoris 

19 

U.phd 

Uttara-phdlgum 

(3 Leonis 

20 

Hasta 


6 Corvis 

21 

Catipa 

Vasistha 

<; Ursae Majoris 

22 

Citrd 


a Virginis 

23 

MarTci 


\] Ursae Majoris 

24 

Svati 


a Bootis 

25 

Visa.mat d 838 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

26 

Sarpagrlvd 


a Serpentis 

27 

SarpadharTsira 839 


a Ophiuchi 

28 

Abhijit 


a Lyrae 


839 


An outline of the pointer is drawn on the ring of Cancer, but not cut out. 
An outline of the pointer is drawn on the vertical bar, but not cut out. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

29 

Sravana 


a Aquilae 

30 

Dhanista 

Dhanistha 

(3 Delphini 

31 

Karkatapuccha 

Kukkutapuccha 

a Cygni 

32 

Asvamusa 

Asvamukha 

8 Pegasi 

33 

Satabhisd 


X Aquarii 

34 

Pu-bha. 

Purva-bhadrapadci 

(3 Pegasi 

35 

U.bhd. 

Uttara-bhadrapadci 

y Pegasi 



Figure D005.5 - southern rete (left) and northern rete (right)(photo courtesy Dr David Coffeen) 


The Southern Rete 

As mentioned above, the southern rete also consists of three concentric rings and 
the ecliptic ring. Here the outer ring represents the Tropic of Cancer and the innermost 
ring the Tropic of Capricorn. The centre is the South Pole. The ring of the equator is not 
counterchanged at the equinoxes, as is done in the northern rete. The ecliptic ring is 
divided into 12 signs of the zodiac and labelled with the names of the signs, starting 
from the autumnal equinox and proceeding anticlockwise. As in the northern rete, each 
sign is divided into three units and marked as 10, 20, 30 in anticlockwise direction. Each 
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of these units is divided into 10 degrees on the rim of the ecliptic ring and also on its 
edge. 



There are 30 star pointers, four without names engraved on them. Those situated 
south of the Tropic of Capricorn should be of particular interest because these are not 
marked in northern retes. Thus here appears for the first time the southern star Agasti, 
also called Agastya, (no. 10, a Carinae). But the other stars are problematic. A cluster 
of several triangular star pointers is cut out of the inner edge of the Capricorn ring 
immediately above the equinoctial bar (no. 3) in the sign Aries. This cluster is labelled 
as sciptci-tara, ‘seven stars,’ a name under which Ursa Majoris is understood in Sanskrit. 
But this cannot be the intended meaning here. The star pointer next to it is (no. 4) 
Maghataka, the correct form of is likely to be Nadyantaka (0 Eridani). If so, it should 
be to the north of the Capricorn ring and not to south of it. Star no. 19 is named Asva- 











D005 - Astrolabe for latitude 27 , with Northern & Southern Retes, Not signed, not dated 


2105 


jaghana, the hind part of the horse’. Since the star occurs between the Tropic of 
Capricorn and the South Pole, the ‘horse’ can only refer to Centaurus; then the star 
Asva-jaghanci is probably Nayyir badan qanturis, ‘the Bright One in the Body of 
Centaraur’, i.e., u Centaruri. 840 No. 22 Vydll, ‘female serpent’, must be a Hydrae. 841 No. 
25 Vatala is a corruption; it is not clear which star this is supposed to represent. 


Table D005-2 Stars on the Southern Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

AsvapaksT 

Asvapaksa 

y Pegasi 

2 

Samudrapa 

SamudrapaksT 

(3 Ceti 

3 

Saptatdrd 

(seven stars) 

? 

4 

Maghataka 

Nadyantaka 

0 Eridani 

5 

Asvand 

Asvini 

(3 Arietis 

6 

RohinT 


a Tauri 

7 

Mi.va.pada 

Mithuna-vama- 

padci 

(3 Orionis 

8 

Mrgasira 

Mrgasira 

k Orionis 

9 

(not named) 



10 

Agasti 

Agastya 

a Carinae 

11 

Ludhaka 

Lubdhaka 

a Canis Majoris 

12 

Lu.vandhu 

Lubdhaka-bandhu 

a Canis Minoris 

13 

(not named) 



14 

(not named) 



15 

Maghd 


a Leonis 


840 Kunitzsch 1959, p. 128; Kunitzsch & Smart 1986, p. 28. 

841 Kunitzsch 1959, p. 183. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

16 

Uttardphd 

Uttard Phdlgum 

(3 Leonis 

17 

Purvdphd 842 

Purvd Phdlgum 

6 Leonis 

18 

Hasta 


6 Corvi 

19 

Asvajaghana 


<; Centauri 

20 

Andvatpa 

Apdmvatsci 

0 Virginis 

21 

Svdcdti 

Svdti 

a Bootis 

22 

VydlT 


a Hydrae? 

23 

Visdkhd 

Visdkhd 

a Librae 

24 

Sarpaghrlba 

Sarpagrlvd 

a Serpentis 

25 

Vatala 


? 

26 

(not named) 

Jdnupavista 

a Herculis 

27 

Abhijit 


a Lyrae 

28 

Sravana 


a Aquilae 

29 

Dhanista 

Dhanisthd 

(3 Delphini 

30 

Macharusa 

Mcitsyamukha 

a Piscis Austrini 


842 


The name is inscribed on the ring, but the star pointer is not cut. 
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Figure D005.7 - Back of the astrolabe (photo courtesy Dr David Coffeen) 


Back 

On the back, the entire rim is enraved with a degree scale which is divided in 1 ° 
and 6°. Groups of 6° are numbered from 6 to 90, separately for each quadrant, starting 
from the east and west points and reaching up to the south and north points as 6—90; 
90—6; 6—90; 90—6. Inside the degree scale are drawn the east-west and south-north 
diameters and the concentric circles of the equator and the Tropic of Cancer. Here 
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altitude circles are drawn for every 2°, with each third one dotted, for the southern 
projection of latitude 21 °. 843 



' 


11 m \ i\ut.vva\\\\ 
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Figure D005.8 - Shadow squares on the back (photo courtesy Dr David Coffeen) 


Shadow Squares 

In the lower half are drawn the shadow squares which are problematic. As against 
the normal practice of having one square in which the two halves are devoted for the 
shadow lengths of two types of gnomons having 12 and 7 digits respectively, here are 
drawn two set of shadow squares one inside the other. The inner pair is devoted to 
shadows cast by the gnomon of 7 digits. On the left, the horizontal and vertical scales 
are divided into 7 units each and numbered from 1 to 14, starting at the centre and 
proceeding leftwards along the horizontal scale and continuing clockwise along the 
vertical scale. Each unit is subdivided into 4 parts. Above the horizontal scale is the 
label samachdya samku 7, ‘umbra recta gnomon 7’. Apparently both the horizontal and 
the vertical scales are treated here as a continuous scale of direct shadows, which is ill- 
conceived. 

On the right also the horizontal and vertical scales are divided into 7 units each 
and numbered from 1 to 14, starting at the top of the vertical scale and proceeding 


843 


Cf. Figure A 104.4 which shows the southern projection for 36°. 
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clockwise downwards along the vertical scale and then continuing leftwards along the 
horizontal scale up to the centre. Here also each unit is subdivided into 4 parts. Above 
the horizontal scale is the label vilomabhd samku 7, ‘umbra versa gnomon 7’. Here also 
both the vertical and the horizontal scales are erroneously treated as continuous scale of 
reverse shadows. 

The same misconception is repeated in the outer pair of squares which is devoted 
to the gnomon of 12 digits. On the left, the horizontal and vertical scales are divided 
into 12 units each and numbered from 1 to 24, starting at the centre and proceeding 
clockwise leftwards along the horizontal scale and continuing along the vertical scale. 
Each unit is subdivided into 4 parts. Above the horizontal scale is the label samku 12 
samachdyd, ‘gnomon 12, umbra recta’. On the right also the horizontal and vertical 
scales are divided into 12 units each and numbered from 1 to 24, starting at the top of 
the vertical scale and proceeding clockwise downwards along the vertical scale and 
continuing leftwards along the horizontal scale up to the centre. Here also each unit is 
subdivided into 4 parts. Above the horizontal scale is the label vilomachdyd samku 12, 
‘umbra versa gnomon 12’. 

It is not clear what advantage is sought to be achieved by duplicating the the 
shadow squares. When the alidade is set for a certain angle marked in either of the 
altitude scales engraved on the upper rim, it would cross the 7-digit in inner shadow 
square and the 12-digit in outer shadow square; this could enable the observer to 
determine the shadow lengths in the 7-digit system as well as in the 12-digit system in 
one go. But the way the scales are numbered, without making a distinction between the 
tangent scales and cotangent scales, preclude this minor advantage. 844 

On the back is pivoted an alidade to which a sighting tube is attached. The tube is 
slightly bent in the middle. 


844 


This can also be done with a single pair of shadow squares; all that the observer has to do is to take 
readings by placing the alidade at the same angle successively in the eastern and in the western 
hemispheres. 
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Figure D005.9 - Alidade with the Sighting Tube, Pin and Wedge (photo courtesy Dr David Coffeen) 

Provenance 

The auction house Skinner, Bolton, received a single plate astrolabe with a 
northern and a southern rete. Thinking that one of the retes does not belong to the 
astrolabe, the auction house offered the plate with the southern rete as lot 240 and the 
northern rete separately as lot 241 in their auction of 13 April 2002. Luckily Dr David 
Coffeen of Tesseract acquired both the lots and joined the two retes with the astrolabe 
plate. 845 

Bibliography 

Skinner 2002, lots 240 and 241, p. 38. 


Skinner 2002, lot 240, p. 38: ‘Brass Single-Plate Indian Astrolabe, with simple shaped throne, the 
rete with 30 star pointers and zodiacal circle divided into three sections, the mater plate with lines 
but not indicated, the reverse with shadow box divided into four sections and outer scale divided 
into four quadrants by 6s, the alidade with sighting tube, and an additional alidade, dia 9 Vi in., 
(lacking horse)’; lot 241, p. 38: ‘ Brass Indian Rete, with thirty-five star pointers and Zodiacal ring, 
dia 8 Vi in. Note: This rete was originally found on lot 240, but does not line up with it. It may have 
been made by the same student.’ 
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D006 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

18th century, Jaipur 
Diameter 363 mm 
Brussels, PC 



Figure D006.1 - Front of the astrolabe (photo by the owner) 

This well-preserved astrolabe is almost like the preceding D005 and must have 
been made by the same instrument maker. The crown is almost the same with tiered 
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Three unusual Astrolabes from Jaipur 


lobes with ogees at the base. The shackle with the circular bases is exactly the same. 
Both have the same type of ruler with a longitudinal slit in which there is a movable 
cursor. The retes in both the astrolabes are alike in the arrangement of four circular rings 
held together by the straight vertical and horizontal bars. The star pointers are also 
fashioned in the same manner. On the back, both have double shadow squares one inside 
the other. Finally, alidades with sighting tubes are alike. 

However, there are certain differences. The present astrolabe displays better and 
more elegant workmanship. In the rete, the two ends of the Capricorn ring are fashioned 
elegantly like peacocks. The quality of engraving and the quality of orthography of the 
star names is much superior here to that in the previous piece. This astrolabe does not a 
have a southern rete and its degree scale on the rim is different from the degree scale on 
in D005. Though both astrolabes have two pairs of shadow squares on the back, the 
arrangements and the numbering of the scales is different. 

Components 

Plate with crown (d. 363 mm, wt. 3.4 kg), shackle and ring, rete for 33 stars, 
alidade with a sighting tube, pin, wedge; a ruler in the front with a longitudinal slit and 
a cursor. 

Front 

The crown is high and lobed. At the base of the crown on each side there are 
circular projections. The crown terminates in a circular finial to which is attached the 
shackle with exactly matching circular bases. A large ring passes through the shackle. 

The limb carries degree scale in three columns as in D005. The outermost and the 
innermost columns are graduated in single degrees of the arc, while the middle column 
is divided in groups of 6°. But here the numbering of the scale is different. Groups of 6° 
are numbered from 6 to 90, separately for each quadrant. The numbering commences 
from the east and the west points respectively and reaches up to the south and north 
points (6—90; 90—6; 6—90; 90—6). The numbers are neatly engraved. 

Altitude circles are drawn for every 2° and each fifth circle is highlighted with 
dots. Azimuth arcs are drawn below the oblique horizon for each 6°. There are two sets 
of hour lines, one for unequal hours and another for equal hours counted from the 
western and eastern horizons. However, none of these four sets of lines is numbered. 
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Nor is there an inscription mentioning the latitude for which this plate is calibrated. The 
disposition of the almucantars shows that the astrolabe is calibrated for 27°. 

Rete 

As in the previous astrolabe, the rete has an unusual configuration of rings. There 
are three almost complete concentric rings containing the circles of the Tropic of 
Capricorn, the equator and the tropic of Cancer. There is no counter change in the 
equator ring. The ring of Cancer merges at the bottom with the zodiac ring. The four 
rings are held together by the two straight bars placed in the east-west and south-north 
directions. The lower edge of the east-west bar corresponds to the equinoctial colure 
and the left edge of the vertical bar to the solstitial colure. The outer ring representing 
the Tropic of Capricorn terminates at the top in two peacock-like figures. All these 
circular bands and straight bars have the same width. The band representing the tropic 
of Capricorn and the equator are joined together below by two slender bars. 

The ecliptic is divided into the 12 signs of the zodiac and labelled with their names. 
Each sign is subdivided into 3 decans and numbered as 10, 20, 30. The name of the sign 
and the degrees of the first division are written together: thus, e.g., MescilO. The edge 
of the ecliptic ring is graduated in single degrees. 

On both sides of the ecliptic there are star pointers shaped like daggers or stepped- 
up daggers. The positions of some stars are marked by heart-shaped slits inside the broad 
bands. 

The Sanskrit star names engraved next to the pointers are sometimes given in full, 
sometimes in abbreviated form. The vertical pointer for RohinT (a Tauri, no. 5) contains 
another pointer, branching off horizontally from it. This has not been named, but 
represents y Orionis ( Mithuna-daksina-hasta , no. 8). As in D001, a Hydrae (no. 15) is 
called by its Arabic name Fard al-Shujd c (transcribed here as Pharadalasujl ) and not by 
the Sanskrit name Mahdpurusa. 




2114 


Three unusual Astrolabes from Jaipur 



Figure D006.2 - Rete of the astrolabe (photo by the owner) 


Table D006-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

AsvapaksT 

Asvapaksa 

Y Pegasi 

2 

SamudrapaksT 


(3 Ceti 

3 

AsvanT 

Asvim 

(3 Arietis 

4 

Preta 

Pretasira 

(3 Persei 

5 

Rohinl 


a Tauri 

6 

Brahmahr 

Bralimahrdaya 

a Aurigae 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Mith unavamapada 


(3 Orionis 

8 

(not named) 

Mithuna-daksina- 

hasta 

y Orionis 

9 

Mrgcisira 

Mrgasird 

X Orionis 

10 

Prajdpati 


6 Aurigae 

11 

Ardra 


a Orionis 

12 

Lubdhaka 


a Canis Majoris 

13 

Lubdhakabamdhu 


a Canis Minoris 

14 

Puna 

Punarvasu 

(3 Geminorum 

15 

PharadalasujI 

Mahapurusa 

a Hydrae 

16 

Pulaha 


(3 Ursae Majoris 

17 

Kratu 


a Ursae Majoris 

18 

Puphd 

Purva-phalgum 

6 Leonis 

19 

Uttardphd 

Uttara-phalguni 

(3 Leonis 

20 

Hasta 


6 Corvi 

21 

Angird 


8 Ursae Majoris 

22 

Citrd 


a Virginis 

23 

Apdmvatsa 


0 Virginis 

24 

Marie a 

MarTci 

r| Ursae Majoris 

25 

Svdti 


a Bootis 

26 

Visdsd 

Visdkhd-matr- 

mandala 

a Coronae Borealis 

27 

Abhijit 


a Lyrae 

28 

Sravana 


a Aquilae 

29 

Dhanisthd 


(3 Delphini 
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Three unusual Astrolabes from Jaipur 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

30 

Kurkatapucha 

Kukkuta-puccha 

a Cygni 

31 

Satabhisd 


X Aquarii 

32 

Purvdbhd 

Purva-bhadrapada 

(3 Pegasi 

33 

Uttarcibha 

Uttara-bhadrapada 

y Pegasi 


Back 

The rim of the back also has an almost similar degree scale as in the front with 
three columns, but here the outermost column is blank and not graduated. 

The upper left quadrant carries a sine-cosine grid with 30 horizontal parallels and 
30 vertical parallels; each fifth line is highlighted. The upper right quadrant is blank. 
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Figure D006.3 - Back of the Astrolabe (photo by the Owner) 


Shadow Squares 

In the lower half, there are two pairs of shadow squares, one inside the other as in 
D005. The arrangement of the scales, however, differs from that in D005, but this 
arrangement too is erroneous. Here the squares on the left (in the outer scale and inner 
scale) pertain to the gnomon of 12 digits; those on the left to the gnomon of 7 digits. 
The inner scales are said to be of umbra recta ( sama-bhd ) and the outer scales of umbra 
versa ( viloma-chdya ). 
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Three unusual Astrolabes from Jaipur 



The numbering also is quite idiosyncratic. In the outer squares the numbering 
starts with 0 at the top of the vertical scale and continues along the horizontal scale up 
to the meridian. On the left, the 12 divisions on the vertical side are numbered from the 
top as 0, 1,2, ..., 9, 10, 11. The 12 divisions on the horizontal side are numbered from 
left to right as 12, 13, 14, 16, 18, 20, 24, 28, 37, 45, 68, 37. Below the horizontal scale 
is the label: dvadasamgula-samkuvilomachaya, ‘umbra versa of the gnomon of 12 
digits’. 

On the right, the 7 divisions on the vertical side are numbered starting from the 
top and proceeding downwards as 0, 1, 2, 3, 4, 5, 6. The 7 divisions on the horizontal 
side are numbered from right to left as 7, 8, 10, 12, 16, 23, 47. Below the horizontal 
scale is the label: saptdmgulasamku-vilomachayd, ‘umbra versa of the gnomon of 7 
digits’. 

In the inner squares the numbering starts at the intersection of the horizontal scale 
and the north-south line, proceeds along the horizontal scale and then continues along 
the vertical scale up to the top. On the left, the divisions in the horizontal scale are 
numbered from right to left as 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. These continue upwards 
on the vertical scale as 12, 13, 14, 16, 18, 20, 24, 28, 37, 45, 68, 137. Above the 
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horizontal scale is the label dvadasamgulasamcibha, ‘umbra recta [of the gnomon of] 12 
digits’. 

On the right, the numbers on the horizontal scale are from left to right 0, 1,2, 3, 
4, 5, 6. These continue upwards on the vertical scale as 7, 8, 10, 12, 16, 23, 47. Above 
the horizontal scale is the label saptamgulasamabha, ‘umbra recta [of the gnomon of] 7 
digits’. 

Alidade and Rule 

Pivoted to the centre at the back is an alidade on which a sighting tube is mounted. 
In the front there is a ruler with a longitudinal slit in which a cursor slides up and down. 
The cursor bears the mark of two perpendicular straight lines and a triangle pointing 
along the longitudinal direction. On both sides of the slit is an identical scale, divided 
into 17 unequal divisions. Many of these divisions are further divided into 6 parts, while 
some are divided into 4 parts only. 

Provenance 

This astrolabe belonged originally to a scholar of Jaipur from whom Alain Brieux 
acquired it; it was listed as no. 8585 in Alain Brieux’s catalogue of 1976. The present 
owner bought it from Brieux around 1976. 

Bibliography 

Libraire Alain Brieux, catalogue of 1976, no. 8585. 
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D007® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

18th century, Jaipur 
Diameter 304.5 mm 
Jaipur, PC 



Figure D007.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This astrolabe is not well preserved and looks rusty; it shares many features with 
the preceding two specimens and must have been produced by the same person at about 
the same time in the eighteenth century at Jaipur. 

Components 

Plate with crown (d. 304.5, h. 380), shackle, ring, rete (d. 280) for 37 stars, alidade 
with a sighting tube, pin, wedge, and a ruler (length 125). 

Front 

The shackle and the ring have diamond cross-sections. The high crown has profiles 
similar to those on D006. On the crown is engraved yamtrarcija. 

The degree scale on the rim is divided in 1° and 6° and labelled in 6s separately 
for each quadrant as 6—90; 90—6; 6—90; 90—6 as in D006. Altitude circles are drawn 
for each 2°, every fifth line is highlighted by dotted lines; but only every third is 
numbered as 6, 12, ... 90. Azimuth arcs are drawn below the horizon for every 6° and 
numbered. In the lower half there are lines for seasonal hours and dotted lines for equal 
hours counted from the western and eastern horizons. These hours lines are not 
numbered. The plate is calibrated for the latitude of 27° but not so labelled. 

Rete 

The rete is exactly like the same in the two previous specimens with its 
configuration of four rings. The outer ring representing the Tropic of Capricorn 
terminates at the top in two peacock-like figures. 

The ecliptic is divided into the 12 signs, each sign divided into 5 parts of 6° each. 
In the first part is engraved the name of the sign, other parts carry the labels of their 
degrees. Thus Mina, 12, 18, 24, 30. The bevelled edge is divided in 1°. 

The equator ring and the ring of Cancer also carry double bands of scales, divided 
in 1° and 6° respectively, which is unusual. However, these scales are not numbered. 
There are 37 star pointers, but four of these are not named. 
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Three unusual Astrolabes from Jaipur 



Figure D007.2 - Rete of the astrolabe, detail (photo by S. R. Sarma) 


Table D007-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Matsyodara 


(3 Andromedae 

2 

(not named) 



3 

Pretasira 


|3 Persei 

4 

Manu. pd. 

Man usya -parsva 

a Persei 

5 

Rohinl 


a Tauri 

6 

Brahmahrdaya 


a Aurigae 

7 

Mi. vd. pd. 

Mithuna-vdma- 

pada 

|3 Orionis 

8 

Mi. vd. ha. 

Mithuna-vdma- 

hasta 

Y Orionis 

9 

Ma. tra. si. ? 


? 

10 

Mi. da. pd. 

Mithuna-daksina- 

pada 

k Orionis 
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Star Name as 
engraved 

Full/Correct 

Form 

Identification 

11 

Ardra 


a Orionis 

12 

Prajdpa 

Prajdpati 

5 Aurigae 

13 

Lubdhaka 


a Canis Majoris 

14 

Lu. bam. 

Lubdhaka-bandhu 

a Canis Minoris 

15 

Aslesd 


t, Cancri 

16 

Mahapurusa 


a Hydrae 

17 

Kratu 


a Ursae Majoris 

18 

Pu. phd. 

Purva-phalgum 

5 Leonis 

19 

Pulaha rata 

Pulaha 

(3 Ursae Majoris 

20 

U. phd. 

Uttara-phalgum 

(3 Leonis 

21 

(not named) 



22 

Citrd 


a Virginis 

23 

Marlci 


r| Ursae Majoris 

24 

(name rubbed off) 



25 

Visdkhd 


a Librae 

26 

Sarpasrl 

Svati 

a Bootis 

27 

Vi.mb. 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

28 

SarpadharTsira 


a Ophiuchi 

29 

Abhijit 


a Lyrae 

30 

Ku.ca. 

Kukkuta-cahcu 

(3 Cygni 

31 

Sravana 


a Aquilae 

32 

Dhanisthd 


|3 Delphini 

33 

Kukkuta mu. 

Kukkuta-puccha 

a Cygni 
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Three unusual Astrolabes from Jaipur 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

34 

(not named) 



35 

Asva 

Asvamukha 

8 Pegasi 

36 

Asvandbha 

Asvandbhi 

6 Pegasi = a 
Andromedae 

37 

Ramjitakara 


(3 Cassiopeiae 


Back 

The entire rim is covered by the degree scale as in the front. In the upper left 
quadrant is engraved a sine-cosine grid with 30 vertical and 30 horizontal parallels. A 
quarter circle is drawn to represent the obliquity. Unusually enough, there are several 
labels here, as they would be in a sine quadrant. At the top of the vertical radius of the 
quadrant is engraved khamadhya (zenith), at the centre kendra (centre), at the end of the 
horizontal radius ksitija (horizon), next to the circle of obliquity krantivrtta (circle of 
declination), below the quadrant along the horizontal parallels jyd (sine) and next to the 
vertical parallels utkrama-jya (versed sine). The upper right quadrant is empty. 

Shadow Squares 

As in the previous two astrolabes, two sets of shadow squares are engraved on the 
back of this astrolabe. However, the labels and numbers in the scales differ from the 
other two: the arrangement of the scales is as in D005, i.e., the shadows of the 7-digit 
gnomon in the inner squares and those of the 12-digit gnomon in the outer squares, but 
the numbering of the divisions follows the same in D006. 

First the larger scale for the gnomon of 12 digits. Here, below the horizontal scale 
on the left is written, dvddasdmgulasamkoh samachdyd (umbra recta of the gnomon of 
12 digits). The horizontal scale is divided into 12 parts and labelled, starting from the 
centre as 0, 1, 2 ... 11. The vertical scale is divided into 12 parts and these are labelled 
as 12, 13, 14, 16, 18, 20, 24, 28, 37, 45, 68, [1]37. On the right, below the horizontal 
scale, is written dvddasdmgulasamkoh visamachdyd (umbra versa of the gnomon of 12 
digits). Here the vertical scale is divided into 12 parts and labelled as 0, 1, 2, ... 11; the 
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horizontal part is divided into 12 parts and labelled as 12, 13, 14, 16, 18, 20, 24, 28, 37, 
45, 68, [1]37. Each of these divisions is further subdivided into parts. 

In the inner squares devoted to the 7-digit gnomon, on the left, below the 
horizontal scale is written saptdmgulasamkoh samachdya (umbra recta of the gnomon 
of 7 digits). Here the horizontal part is divided into 6 parts and labelled, starting from 
the centre, as 1, 2, 3,4, 5, 6. (It should have been divided in 7 parts and labelled as 0, 1, 
... 6). The vertical part is divided into 7 parts and labelled as 7, 8, 10, 12, 16, 23, 47. On 
the right, below the horizontal scale is written saptdmgulasamkoh visamachdyd (umbra 
versa of the gnomon of 7 digits). Here the vertical scale is divided into 6 parts and 
labelled as 1, 2, 3, 4, 5, 6. (It should have been divided in 7 parts and labelled as 0, 1, ... 
6). The horizontal scale is divided into seven parts and labelled as 7, 8, 10, 12, 16, 23, 
47. 

Alidade and Rule 

The alidade has ornate terminals and an ornate centre piece. To this alidade is 
attached a sighting tube. One end of the sighting tube is broken. There is a pin with a 
broad head, and a wedge which terminates in a bird’s head. 

In the front is a ruler of 125 mm length with a longitudinal slit in the middle. On 
both sides there are 16 divisions gradually increasing in size. These divisions are further 
subdivided into 6 parts in an adjacent scale. But the curser is missing. 
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STANDARD ASTROLABES FOR LATITUDE 27° MADE AT JAIPUR 

Leaving aside the seven unusual specimens described above, there are extant 
several standard astrolabes made for latitude 27°. In most cases, these are unostentatious 
pieces having simple retes with dagger-shaped star pointers. All these must have been 
produced at Jaipur, either in Jai Singh’s palace workshop or outside for individual 
astronomers. Just one astrolabe (D008) is dated, but it is difficult to extract the precise 
date from the symbolic notation. Nevertheless, it is an extraordinary piece with the 
intricately carved throne and with silver inlay in the inscriptions. Worthy of note are 
also the ornithomorphic motifs on the rete of D018 and in the throne of D026. 

The last traditional astrolabe to be made at Jaipur is D027. It was made ca. 1951 
at the behest of Madanamohana Sarma as a companion piece to his Hindi rendering of 
Mahendra Suri’s Yantrarcija. 
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D008® ASTROLABE FOR LATITUDE 27°, COMMISSIONED BY MANNAlALA, 
MADE BY SIVADATTA 

Mid 19th century, Jaipur 
Diameter 344.5 mm 

London, Science Museum (# 1986-1190) 



Figure D008.1 - Front of the astrolabe (© Science Museum / Science & Society Picture Library) 
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Standard Astrolabes for Latitude 27 made at Jaipur 


This large and fabulously crafted brass astrolabe is a superb example of metal craft 
in Jaipur. According to the inscription on the back, this astrolabe was commissioned by 
Mannalala, who was the officer in charge of justice at the court of Sawai Ram Singh of 
Jaipur (r. 1835-1879). 846 It was fabricated by Syudatta; his correct name must be 
Sivadattta which was compressed for the sake of meter. The year of manufacture is 
expressed in the so-called Bhutasamkhya notation, where the numbers are denoted by 
certain symbolic words. 84 ' Again for the same of metre, the expression denoting the year 
of manufacture is so clumsily phrased that it it difficult to extract the year from it. In the 
same inscription Mannalala is referred to as the ‘Darogah’ which position was bestowed 
on him in 1851. Therefore, the astrolabe must have been produced after 1851 and before 
the death of Ram Singh in 1879. 

In this astrolabe all the inscriptions are inlaid in silver. In the rete, the two ends of 
the open ring of the Tropic of Capricorn are shaped like elephants, their trunks holding 
lotus flowers, as if paying homage to the artistic creator of this masterpiece of metal 
work. The high open work crown is intricately carved, playfully incorporating elephant 
heads and trunks. A careful examination would reveal at least ten such motifs. In the 
rete, the three large rings are joined by foliate tracery with fern-like leaf-fronds. The 
instrument maker playfully placed parrots here and there on the rings. On the ecliptic 
circle, there is a parrot/dove-like bird to the right of the rule; there is another bird 
immediately to the right of the rule perched upon the equator ring. There is one more 
on the equator ring on the right between two fronds of fern. On the Capricorn ring, the 
two ends of a creeper which are touching the ring are being nibbled at by a bird each. 


Sarma 2010, s.v. Mannalala. About Mannalala, Sri Gopal Narayan Bahura of the Maharaja 
Mansingh II Museum and Library, Jaipur, wrote to me on 13.11.1993 thus: 

‘About Mannalal Sanghi I know only so much that he was Saraogi by caste and had become 
Bakhshi (Superintendent of armed forces) during the prime ministership of his relative Jhuntalal 
Sanghi in the minority period of S. Ram Singh and regency of Maji Chandravatiji (1835-1851). By 
favour of the political agent and the A.G.G. he rose to the high post of Fauz Musahab in 1835 
(military member). 

‘He had become a favourite of Maharaja Sawai Ram Singh and also functioned as a trusted Daroga 
(Supdt.) under him (1851-1880 A.D.). He acted against the rebel jagirdars at Sawai Madhopur and 
subdued them in 1830. He led a campaign against the robbers in Shekhawati in 1831. He was active 
in 1857 also in suppressing the mutineers in Shekhawati by leading a force of 200 cavalry and 
1000 Nagas.’ 

On this notation, see SarmaKV 2003. 


847 
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Aside from the playful artistry, this astrolabe is an excellently crafted scientific 
instrument with all the scales and the projections of circles and lines carefully executed. 
The rete incorporates a very large number of star pointers like the large wheel astrolabe 
produced at the time of Sawai Jai Singh (C021). 

Components 

Plate with crown (d. 344.5, h. 446, t. 4), shackle and ring, rete (d. 295) for 47 stars, 
alidade with a sighting tube, pin, ruler, wedge in the form of a parrot. 

Front 

The high crown is intricately carved and worked a jour. The finial of the crown is 
formed like a lotus to which the shackle with the circular bases is attached. The ring has 
a peculiar shape. It is not completely circular; the lower part tapers down and is loosely 
screwed to the top of the small shackle. The degree scale on the rim is divided in Vi °, 
1° and in 6° and numbered separately for each quadrant in 6s as 6—90; 90—6; 6—90; 
90—6. In the outer band the lines separating the groups of 6° are inlaid in silver; so too 
the numbers there. In the middle band the division marks of single degrees are inlaid in 
silver. In the inner band, the divisions of Vi degrees are marked with black enamel. 

On the plate altitude circles are drawn for each 2° with every third line emphasized 
with dots. Azimuth arcs are drawn for each 6° above the horizon and for each 2° below 
the horizon. There are lines for the seasonal hours. The lines are filled with black 
enamel. Below the horizon line, on either side of the meridian, there are labels inlaid 
silver, which read akscibhci 6\6 , ‘midday equinoctial shadow 6;6’, and akscimsa 27, 
‘latitude degrees 27’. 

Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are held together 
by the east-west equinoctial bar without counter change and a series of foliate tracery. 
The two ends of the ring of the Tropic of Capricorn terminate into heads of elephants, 
holding lotuses in their trunks; the almost complete equator ring is counterchanged at 
its intersection with the ecliptic ring. The ecliptic circle is divided in 12 zodiac signs, 
and the names of the signs are inlaid in silver. Each sign is divided into groups of 6° 
and numbered in 6s. These numbers are inlaid in silver and the division marks filled 
with black enamel. 
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Standard Astrolabes for Latitude 27 made at Jaipur 




From the foliate tracery arise the various star pointers which are formed like ferns. 
The names of the stars are not engraved on the fern-shaped star pointers, but on the 
equinoctial bar and on the central disc from which the ferns arise. The names are also 
inlaid in silver. 


Figure D008.2 - Detail of Figure D001.1, showing the elephant motif in the crown 


Figure D008.3 - Detail of Figure D001.1, showing the upper half of the rete. Note the elephant heads at 

the two terminals of the Capricorn ring. 
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Figure D008.4 -Detail of Figure D001.1, showing the birds on the three tings. 


There are about 47 star names on the rete, but some of them are problematic. In 
three cases, two synonyms of a star name are treated as two independent stars. Thus no. 
10 Mithuna-daksina-pada and no. 11 Ardra, both representing a Orionis, are treated as 
two separate stars. Likewise no. 18 Maghd and 19. Simha-hrdaya, both names of a 
Leonis, become two different stars. Finally no. 38 Purva-bhadrapada and no. 39 Asva- 
skandha, both names of (3 Pegasi, become two separate stars in this astrolabe. 

The second problem with the star names is that there are 7 abbreviated names 
which are difficult to identify. These are placed at the end of the list. 


Table D008-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matso 

Matsyodara 

(3 Andromedae 

3 

Matso.pd. 

Matsyodarapada 

y Andromedae 

4 

Naharatdrd 


Y Eridani 

5 

Rohini 


a Tauri 

6 

Agni 


(3 Tauri 
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Standard Astrolabes for Latitude 27 made at Jaipur 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Bra.ha. 

Brahma-hrdaya 

a Aurigae 

8 

Mithuna-vama- 

pada 


(3 Orionis 

9 

Mithuna-vama- 

hcistci 


Y Orionis 

10 

Mithuna-daksa- 

pada 

Mith una-daksina- 
pada 

a Orionis 

11 

Ardra 


a Orionis 

12 

Lubdhaka 


a Canis Majoris 

13 

Lubdhakabamdhu 


a Canis Minoris 

14 

Mrgasird 


X Orionis 

15 

Aslesd 


<; Cancri 

16 

Pusya 


6 Cancri 

17 

Mahdpurasa 

Mahdpurusa 

a Hydrae 

18 

Maghd 


a Leonis 

19 

Sim. ha. 

Simha-hrdaya 

? 

20 

U.phd. 

Uttara-phdlgum 

(3 Leonis 

21 

Hasta 


6 Corvi 

22 

Atri 


6 Ursae Majoris 

23 

Vasistha 


<; Ursae Majoris 

24 

Citrd 


a Virginis 

25 

SvdtT 

Svdti 

a Bootis 

26 

Apah 


6 Virginis 

27 

Visdkhd 


a Librae 

28 

Anuradha 


6 Scorpii 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

29 

Sarpagnvd 


a Serpentis 

30 

Sarpadharlsira 


a Ophiuchi 

31 

A.ji, 

Abhijit 

a Lyrae 

32 

Ku.da.ja 

Kukkuta-cancu 

|3 Cygni 

33 

Sr civ cinci 

a Aquilae 


34 

Ku.ta.pum. 

Kukkuta-puccha 

a Cygni 

35 

Dhanestd 

Dhanisthd 

(3 Delphini 

36 

Asvamukha 


8 Pegasi 

37 

Satabhikhd 

Satabhisd 

X Aquarii 

38 

Pu.bha 

Piirva - bhacl rapada 

(3 Pegasi 

39 

Asvaskamda 

Asvaskandha 

? 

40 

Asvana 

Asvandbhi 

6 Pegasi = a 
Andromedae 

41 

ka 

? 


42 

kram.ti.ma 

? 


43 

kr.ndu. 

? 


44 

ma.li. 

? 


45 

mi.d.ma. 

? 


46 

ma.yya.gaku 

? 


47 

pra.na. 

? 



Back 

The degree scale on the rim is divided V 2 0 , 1° and in 6° and numbered in 6s 
separately for each quadrant as 6—90; 90—6; 6—90; 90—6. As in the front, the 
division marks of 6° and the numbers are inlaid in silver in the outer band; the division 
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marks of single degrees are inlaid in silver in the middle band and the divisions of Vi 
degrees are marked with black enamel in the inner band. 

The upper left quadrant contains the sine-cosine grid with 60 horizontal and 60 
vertical parallels with each sixth line emphasized by dots. The upper quadrant on the 
right contains 30 declination arcs, five for each zodiac sign, i.e. one for each 6° of solar 
longitude. The names of the signs are written along the two radii with inlaid silver. 
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Figure D008.5 - Back of the astrolabe (courtesy Anthony J. Turner) 

In the lower half are shadow squares, on the left for a gnomon of 12 digits and on 
the left for a gnomon of 7 digits. The vertical and horizontal scales on the left and right 
are appropriately divided into 12 and 7 parts respectively and each part further divided 
into six units each. The engraved marks of division are filled with black enamel. The 
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labels are again inlaid in silver inside cartouches, below the horizontal scales and to the 
left and right of the vertical scales. These read as follows: 
dvbdasbmgulasamkoh samachdya (umbra recta of the gnomon of 12 digits) 
dvadasdmgulasamkoh vilomachdyd, (umbra versa of the gnomon of 12 digits) 
saptdmgulasamkoh samachdya, (umbra recta of the gnomon of 7 digits) 
saptdmgulasamkoh vilomachdyd (umbra versa of the gnomon of 7 digits). 

The alidade has very ornate terminals and a matching ornate central piece. At the 
ends of the alidade are two ornate sighting plates containing two pinholes each. Between 
these pinholes isa large hole through which passes the sighting tube. 



Figure D008.6 - The inscription inlaid with silver (photo by S. R. Sarma) 


Inscription 

The inscription, silver inlaid on brass inside the shadow squares, reads thus in 
Sardulavikrldita metre: 

snkurmdnvayi-rdmasimha-nrpater darogya-dharmadhvajo 
manndlala-budhah prasiddhanagare ndmnd jaye ’kdrayat \ 
srisomesvara Tsa-netra-nidhi-tdnagendrandbde site 
sravanye ’ksitithau syudattaracitam yamtram ca tad bhrdjatdt || 

‘The learned Mannalala, the Darogah and the banner of justice of King 
Ramasimha of the Kurma (i.e. Kachchwaha) dynasty, caused this [astrolabe] 
to be made in the famous city named Jaya (i.e. Jaipur). May this instrument, 
made by Syudatta (= Sivadatta), on the second (aksi = 2) lunar day of the 
bright half of Sravana month, in the year ...., flourish.’ 

The year of manufacture is mentioned in the third line of the verse. Here the first 
word srT-somesvara is in nominative, vocative or locative case; it is clearly not a part of 
the compound which follows. The compound ends in abde (in the year); the remaining 
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part Tsa-netra-nidhi-tanagendrana should indicate the year. For a four-digit number, 
there are too many symbolic words here: their numerical values are as follows: Tsa = 
11, netra = 2, nidhi = 9, or Tsa-netra 3, nidhi = 9. The last part is problematic: either it 
is tana-aga-indra-na-abde where tana = 49, aga = 7 and indra = 14, but na makes no 
sense, or it is ta-nagendra-na-abde where nagendra is 8, but td and na make no sense. 

The auction catalogue of 1983 renders the verse thus: ‘Dans la sixie annee du 
regne de Rama Sinhade familie de la tortue, le savant Mala lala a commande cet 
astrolabe dans la celebre cite nominee Victoire (Jairpur). Sari Somesvari Vafabrique en 
1842 de I’ere chretienne. ’ The year 1842 is indeed the sixth regnal year of Sawai Ram 
Singh; its equivalent in the Vikrama era would be 1898 or 1899.1 do not see how this 
number can be derived from the compound mention above. But as mentioned at the 
beginning of this entry, Mannalala became the Darogarh in 1851 and the astrolabe was 
thereafter. Moreover, the person who commissioned the astrolabe is not Mala lala, but 
Mannalala and the man who made it is certainly not Sari Somesvari! 

Bibliography 

Adar Picard Tahan, Paris, Instruments Scienifiques Anciens, auction catalogue, 23 

March 1983, no. 47, p. 26 (photos of front and back). 
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D009® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

18th century, Jaipur 
Diameter 185 mm 
Jaipur, Jai Singh’s Observatory 
CCA 95 



Figure D009.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This is a well-crafted astrolabe with an elegant rete. But the obverse side of the 
plate is quite empty. On the crown is engraved ja[m]trardja, a phonetic variation of 
yantrardja, ‘king of instruments’. Gunther 1932, no. 95, misread the word as Janna and 
named the astrolabe as ‘Saphea inscribed Janna’. 848 

Components 

Plate (d. 185, h. 216), with crown, shackle and ring, rete (d. 176) for 19 stars; the 
alidade, pin and wedge are missing. 

Front 

The crown is shaped like a triangle, slighly rounded at the base; the small shackle 
and ring have diamond cross section. The rim carries the degree scale divided in 1 ° and 
6°. Groups of 6° are numbered separately for each quadrant, but not in a consistent 
system. In the upper left quadrant, the groups 6° are numbered from 6 to 90 starting 
from the east point and reaching up to the south point in a clockwise direction, in the 
other quadrants the numbering proceeds counter-clockwise from the east point onwards, 
counting the groups of 6° in each quadrant serially from 1 to 15. 

Altitude circles are drawn for each 3° and every tenth line is dotted. Each second 
line is labelled as 6, 12, 18 ... 90, on both the sides, in the form of rounded M. Azimuth 
arcs are drawn for every 30° above and below the horizon, but not numbered. In the 
lower half there are lines for unequal hours. Below the line of the local horizon, on either 
side of the meridian, is engraved araja 27, from the Arabic ard, meaning ‘latitude’. 

Upon these projections for the latitude 27°, there is also drawn the zodiac ring, 
which is unusual. It is divided into the 12 signs and labelled correctly with their names. 
Each sign is subdivided into 5 units, only the last part is labelled as 30 but not the others. 
Each part is again subdivided into 3 parts (i.e. 2°) by simple dots at the bottom of the 
line. 

The lines are drawn neatly and the orthography of letters and numerals is excellent. 


848 


Gunther 1932, no. 95, p. 224, pi. LI. 



2140 


Standard Astrolabes for Latitude 27 made at Jaipur 


Rete 

At present, the rete of this astrolabe is wrongly assembled with another astrolabe. 
But it can be seen correctly assembled with this plate in a photograph taken for G. R. 
Kaye ca. 1918 and reproduced in Gunther 1932, pi. LI. On this rete, Gunther remarks 
that it ‘suggests the influence of a modern art school.’ What he considers the influence 
of a modern art school is, in fact, the ‘bird in the cage’ motif which occurs in the 
bilingual astrolabe of 1616 (B002) and is repated in several Sanskrit astrolabes as 
well. 849 

The instrument maker made his mark in fashioning the elegant terminals for the 
two ends of the Capricorn ring. The ecliptic ring is divided into 12 signs of the zodiac 
and labelled with the first syllables of their names. The edge of the ecliptic ring is 
graduated in 1°; groups of 3° are marked there but not labelled. There are 19 star 
pointers. 



Figure D009.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


849 


Sarma 2011, esp. pp. 108-110 and Figure 8. 
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Table D009-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Asvi 

Asvim 

(3 Arietis 

2 

Manusyaparsva 


a Persei 

3 

Brahmahrda 

Brahmahrdaya 

a Aurigae 

4 

Rohinl 


a Tauri 

5 

Ardra 


a Orionis 

6 

Lubdhaka 


a Canis Maoiris 

7 

Lubdhakabandhu 


a Canis Minoris 

8 

VcinavejT ? 



9 

Mahdpurusa 


a Hydrae 

10 

Pu. phd 

Purva-phalgum 

6 Leonis 

11 

Citrd 


a Virginis 

12 

SvdtT Svdti 


a Bootis 

13 

Anuradha 


6 Scorpii 

14 

Jdnupatisthd 

Janupavistha 

a Herculis 

15 

Abhijit 


a Lyrae 

16 

Kukkutajdna 850 

Kukkuta-puccha 

a Cygni 

17 

Sr civ ana 


a Aquilae 

18 

Asvaskamdha 


|3 Pegasi 

19 

Satabhisd 


X Aquarii 


850 


The first part of this strange name, viz., kukkuta, is Sanskrit and signifies ‘cock’. The second part 
is borrowed from the Arabic janah, ‘wing’. The Arabic name of the star is Dhanab al-Dajajah, 
‘the tail of the hen’. 
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Back 

The Back is divided into four quadrants which are, however, quite empty. 

A small plaque is attached with a chain to the suspension ring; on this plate is 
inscribed in Rajasthani: yamtrarcij choto. patra ek ko, ‘astrolabe small; [with] one plate.’ 
This is too misread by Gunther. 

Bibliography 

Gunther 1932, no. 95, p. 224, pi. LI. 



D010® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 



19th century, Jaipur 
Diameter 180 mm 

New York, Columbia University, Butler Library, D. E. Smith Collection (# 27-257A) 
CCA 98 


Figure D010.1 - Front of the astrolabe (courtesy Butler Library, Columbia University) 
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Components 

Plate (d. 180, h. 215) with crown, shackle, rete (d. 155) for 11 stars, alidade; the 
ring and the original pin and wedge are missing. 

Front 

The shackle is large with trefoil-shaped bases. The crown is high and solid. The 
profiles consist of ogres at the two two bases and five lobes. On the front of the crown 
is engraved snyamtraraja, ‘the glorious king of instruments’. The degree scale on the 
rim is divided in 1° and in 6° and groups of 6° are numbered serially from 1 to 60. 
Altitude circles are traced for each 3° and every third line is highlighted, not with dots 
as is generally the case, but with fine ‘dashes’ engraved somewhat deeper than the other 
lines. There are no azimuth arcs. In the lower half, lines are drawn for the seasonal 
hours. None of these lines is numbered. Below the horizon line on the east is engraved 
purva-ksitija, ‘eastern horizon’, on the west pascima-ksitija, ‘western horizon,’ and in 
the middle aksdmsa 27, ‘latitude 27’. 

Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are joined by 
segments of the equinoctial and solstitial bars. The ecliptic circle is divided into the 12 
zodiac signs and labelled; each sign is subdivided into 5 parts and numbered. Each part 
is further subdivided into single degrees on the sloped edge of the ecliptic ring. There 
are the following 11 dagger-shaped star pointers. 

Table D010-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Rohani 

Rohinl 

a Tauri 

3 

Bra 

Brahmahrdaya 

a Aurigae 

4 

Adra 

Ardra 

a Orionis 

5 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

6 

Citrd 


a Virginis 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Svdti 


a Bootis 

8 

Abhi 

Abhi jit 

a Lyrae 

9 

Sr civ cinci 


a Aquilae 

10 

Satabhisd 


X Aquarii 

11 

Pubha 

Purva-bhhdrapada 

(3 Pegasi 


Back 

The rim of the back carries a degree scale divided in 1 ° and 6°; but it is numbered 
only in the two upper quadrants as 6—90; 90—6. In the upper left quadrant is drawn a 
trigonometric graph with 30 equidistant horizontal parallels. The other three quadrants 
are blank. 
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Figure D010.2 - Back of the astrolabe (photo courtesy Butler Library, Columbia University) 

Alidade 

The alidade is straight bar alidade without any divisions, but with trefoil-shaped 
ends and a similar centre piece. The sighting plates are larger than the width of the 
alidade and project beyond the fiducial line. According to the illustration in Gunther 
1932 (Fig. 115, p. 227), the pin had an ornate head formed like an eight-petalled flower. 
But it is missing when I saw the astrolabe in 1993 and in the photos provided to me in 
1993; it was replaced by a nut and bolt. 
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Provenance 

This astrolabe is described and illustrated in Gunther 1932, no. 98, under the 
heading ‘Mr Plimton’s Sanskrit Astrolabe’. 8 '’ 1 There are some errors in the decipherment 
of star names. George Arthur Plimpton (1855-1936) was senior partner of the firm Gi nn 
& Co and benefactor to the Columbia University and Bernard College. He collected 
many books and MSS on arithmetic which are now in the Low Memorial Library, 
Columbia University. His collections were catalogued by D. E. Smith in Rara 
Arithmetica and Addenda to Rara Mathematica. 

Bibliography 

Gunther 1932, no. 98, pp. 226-228. 


Professor F. W. Thomas, a well-known Sanskrit scholar, deciphered and translated the Sanskrit 
labels for Gunther. Some of these translations are too literal and miss the actual purport: purva- 
ksitija (eastern horizon) is rendered as ‘sprung from the eastern Earth, pascima-ksitija (western 
horizon) as ‘sprung from the western Earth and aksamsa 27 (latitude 27 degrees) ‘parts of the axle 
27’! 
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D011 ® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Jaipur, Rajasthan 
Diameter 257 mm 

London, Science Museum (#1980-1191) 



Figure D011.1 - Front of the astrolabe (photo by S. R. Sarma) 


This is an elegantly crafted astrolabe with excellent calligraphy; all the Sanskrit 
labels are correctly engraved which is quite rare. 


D011 - Astrolabe for Latitude 27 , not signed, not dated 


2149 


Components 

Plate with crown (d. 257, h. 298), shackle and a large ring, rete (d. 228) for 36 
stars, alidade with a sighting tube, pin with washer, wedge in the form of an aigrette. 

Front 

The lobed crown is of medium height. As in D005, the ring has a peculiar shape. 
It is not completely circular; the lower part tapers down and is loosely screwed to the 
top of the small shackle. The degree scale on the rim is divided in 1° and in 6°. Groups 
of 6° are numbered from 6 to 90, separately for each quadrant, from the east point on 
as 6—90; 90—6; 6—90; 90-6. 

On the circular plate are drawn the vertical and horizontal diameters and circles 
of the equator and the two tropics. Altitude circles are drawn for each 3°, every 6° 
highlighted with dots; azimuth arcs for each 6° above the horizon and for each 3° below 
the horizon; there are lines fot the seasonal hours. But none of these are numbered. The 
plate is calibrated for the latitude of 27°, but this too is not recorded on the plate. 

Rete 

In the rete, the three almost complete rings of the Tropic of Capricorn, equator and 
ecliptic are held together by the equinoctial bar without any counter change. A segment 
of the solstitial bar joins the equinoctial bar with the ecliptic ring below. Groups of 3° 
are marked on the equatorial ring, which is unusual. The ecliptic ring is divided in 12 
signs and labelled with their names. Each sign is divided in groups of 6° and labelled 
accordingly. The beveled edge of the ecliptic ring is divided into 1°. The star pointers 
are leaf-shaped. A few star pointers are formed by incisions in the equinoctial bar and 
in the ecliptic ring. In two cases (12 Lubdhaka and 13 Lubdhaka-bandhu), the star 
positions have been corrected by inserting small nails to the brass pointers. Following 
are the names of the 36 stars, arranged here in the order of increasing right ascension. 
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Figure D011.2 - Rete of the Astrolabe (photo by S. R. Sarma) 

Table D011-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Asvi 852 

AsvinT 

(3 Arietis 

4 

Naharatard 


y Eridani 

5 

Nahdna 

Matsyodara-padal 

y Andromeadae? 


852 


The star pointer is marked by a slit in the ecliptic ring; the slit is drawn but not cut out. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

6 

Pre.si. 

Pretasira 

(3 Persei 

7 

Rohini 


a Tauri 

8 

Bra.hr da. 

Brahmahrdaya 

a Aurigae 

9 

Mithunavamapada 853 


(3 Orionis 

10 

Ardra 


a Orionis 

11 

Prajdpa 

Prajapati 

6 Aurigae 

12 

Lubdhaka 


a Canis Majoris 

13 

Sapu 

Punarvasu ? 

|3 Geminorum 

14 

Lubdhakavadhu 

Lubdhaka-bandhu 

a Canis Minoris 

15 

Mahdpurusa 


a Hydrae 

16 

Magha 


a Leonis 

17 

Pu.phd. 

Purva-phdlgum 

6 Leonis 

18 

U.phd. 

Uttara-phdlgum 

(3 Leonis 

19 

Simhahrdaya 854 


? 

20 

Vasista 


t, Ursae Majoris 

21 

Citrd 


a Virginis 

22 

MarTcih 


T| Ursae Majoris 

23 

Svdti 


a Bootis 

24 

Visdkhd-md.tr- 

mamdala 


a Coronae 
Borealis 

25 

Anuradha 


6 Scorpii 


The correct sequence is Prajapati, Mithuna-vama-pada and Ardra, but the star pointers do not 
follow this sequence. 

As in D008, Simhahrdaya and Magha are treated as two different stars. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

26 

Sarpadharisirah 


a Ophiuchi 

27 

Abhijit 


a Lyrae 

28 

Kukkutacarncu 


(3 Cygni 

29 

Sravana 


a Aquilae 

30 

Kukkutapuccha 


a Cygni 

31 

Asvamukha 


8 Pegasi 

32 

Satabhisd 


X Aquarii 

33 

Purvabhadrapada 

Purva-bhadrapada 

(3 Pegasi 

34 

U.bhd. 

Uttara- 

bhadrapada 

y Pegasi 

35 

Asvapaksa 


a Pegasi 

36 

Rajitakara 

Rahjitakara 

(3 Cassiopeiae 


Back 

The rim on the upper half carries altitude scales which are divided in 1 ° and 6°and 
numbered in 6s as 6—90; 90—6. The rim on the lower half is divided in 2° and 6° but 
not labelled. 

In the upper left is the trigonometric quadrant with 30 vertical and 30 horizontal 
parallels, with each third line highlighted with dots. At 12 units from the centre, the 
circle of obliquity is drawn. In the upper right quadrant are drawn 30 declination arcs, 
as continuations of the 30 horizontal parallels on the left. 

On the vertical radius are engraved the names of the signs from summer solstice 
to winter solstice, starting from the centre ( Karka, Simha, Kanya, Tula, Vrsijka], 
Dhana). On the horizontal radius are engraved the names of the signs from the winter 
to the summer solstice, from the periphery to the centre ( Makara, Kumbha, Mina, Mesa, 
Vrsabha, Mithuna ). 
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Figure D011.3 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower half, there are shadow squares, on the left for a base of 12 and the 
right for for a base of 7, with the following labels: 

Vertical scale on the left: dvadasamgulasamkor vilomacchdyd (umbra versa of the 
gnomon of 12 digits), 

Horizontal scale on the left: dvddasamgulasamkoh samacchdyd (umbra recta of the 
gnomon of 12 digits), 

Horizontal scale on the right: saptdmgulasamkoh samacchdyd (umbra recta of the 
gnomon of 7 digits). 

Vertical scale on the right vertical: saptdmgulasamkor vilomacchdyd (umbra versa of 
the gnomon of 7 digits). 
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Figure D011.4 - Alidade, pin and wedge (photo by S. R. Sarma) 

Alidade 


The un-inscribed straight bar alidade has ornate terminals; the same design is 
repeated in the upright sighting plates also. The sighting plates contain three pinholes, 
the sighting tube passing through the uppermost pinholes. The pin has a heavy circular 
head and the other end is formed like a tiny ball. The wedge is beautifully styled as an 
ornate leaf or aigrette. 

Bibliography 

Harriet Wynter, A Miscellany of Instruments, Auction Catalogue, October 1974, 
London, pp. 2-3. 

Wynter & Turner 1975, p. 22, fig. 15. 

Sotheby’s, London, catalogue, 31 June 1980, lot 45, p. 14. 

Anderson 1982, no. 129, p. 35. 
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D012® ASTROLABE FOR LATITUDE 26;56°, NOT SIGNED, NOT DATED 

19th century, Jaipur 
Diameter 509 mm 
London, Ahuan Art Gallery 



Figure D012.1 - Front of the astrolabe (photo by S. R. Sarma) 


Even though it is very large, this astrolabe is well executed; all the lines are 
carefully drawn and legends and numbers exhibit good calligraphy. Lines are filled with 
some white stuff. 
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Components 

Plate with crown (d. 509, h. 613, t. 3), shackle and ring, rete (d. 466, t. 2.6) for 17 
stars, alidade (1. 471, width 18) with a sighting tube (1. 503, d. 15), pin and a bird-shaped 
wedge. 

Front 

A very high and plain crown with 8 lobes on each side, to which is attached a small 
shackle with a circular base and a small ring. On the front of the crown is inscribed 
aksasa (! read aksdmsa ) 26/56 palabhd 6/6, meaning ‘latitude 26;56°, midday 
equinoctial shadow of the gnomon of 12 units is 6;6’. Thus this astrolabe is made for 
the use at Jaipur (26;55° N, 75;49° E). 

The rim is graduated in single degrees; groups of 6° are labelled from 6 to 90, 
separately for each quadrant, starting at the east and west points and proceeding towards 
the north and south points. Altitude circles are drawn for each 3°; azimuth arcs above 
the horizon for each 4° and below the horizon for each 2°; there are and lines for 
unequal hours. But none of these lines is numbered. 



Figure D012.2 - Rete of the astrolabe (photo by S. R. Sarma) 
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Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn 
(which is very wide), the celestial equator and ecliptic. In the lower half the equatorial 
ring and the ring of the Tropic of Capricorn are joined by three ornate struts. The middle 
strut coincides with the solstitial bar. The ecliptic ring and the equatorial ring are joined 
by two plain struts; the central disc is joined to the ecliptic ring by an ornate strut which 
coincides with the solstitial bar. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided into groups of 6° and numbered as 6, 12, 18, 25, 30. The 
edge of the ecliptic ring is divided into single degrees. There are 17 dagger-shaped star 
pointers with engraved star names; 9 inside the ecliptic and 8 without. 

Table D012-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Pretasira 

Pretasira 

(3 Persei 

3 

Rohinl 


a Tauri 

4 

Ardra 


a Orionis 

5 

Ludhaka 

Lubdhaka 

a Canis Majoris 

6 

Ludh akabamdh u 

Lubdhakabandhu 

a Canis Minoris 

7 

Mahdpurusa 


a Hydrae 

8 

Citrd 


a Virginis 

9 

Svdtl 

Svdti 

a Bootis 

10 

Matrmandala 

Visakha-matr- 

mandala 

a Coronae Borealis 

11 

SarpadharTsiri 

Sarpadhansira 

a Ophiuchi 

12 

Abhijit 


a Lyrae 

13 

Sr civ cinci 


a Aquilae 

14 

Ku[ kJkutapuccha 


a Cygni 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

15 

Asramukha 

Asvamukha 

8 Pegasi 

16 

Satabhish 


X Aquarii 

17 

Uttarabhadrapat 

Uttarabhadrapada 

y Pegasi 


Back 

The entire rim carries a degree scale which is divided in 1° and in 6°, but 
numbered in the upper half only as 6—90; 90— 6. In the upper left is the trigonometric 
quadrant with 28 (!) horizontal parallels. The same 28 lines are extended as declination 
circles in the solar quadrant on the upper right. On the vertical and horizontal radii which 
enclose this quadrant, the names of the respective signs are engraved. On the vertical 
radius, starting from the centre: Karka (Cancer), Simha (Leo), Kanyd (Virgo), Tula 
(Libra), Vrscijka] (Scorpio), Dhanu (Aquarius), i.e., from summer solstice to winter 
solstice; on the horizontal radius, starting from the periphery Makara (Capricorn), 
Kumbha (Aquarius), Mina (Pisces), Mesa (Aries), Lr.sc/ (Taurus), Mil ha (for Mithuna 
Gemini), i.e, from winter solstice to summer solstice. 

In the lower half there are shadow squares; on the left for a gnomon of 7 digits and 
on the right for a gnomon of 12 digits. The vertical and horizontal scales are divided and 
numbered accordingly. The vertical scale on the left carries the label saptamgula-sankor 
vilomachaya (umbra versa of the gnomon of 7 divisions) and the horizontal scale 
saptamgula-sankoh samachdyd (umbra recta of the gnomon of 7 divisions). Likewise 
the horizontal scale on the right has the label dvadasamgula-sankoh samachdyd (umbra 
recta of the gnomon of 12 divisions). By mistake the same label is engraved along the 
vertical scale instead of the label dvadasamgula-sankor vilomachaya (umbra versa of 
the gnomon of 12 divisions). 


D012 - Astrolabe for Latitude 26;56 , not signed, not dated 
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Figure D012.3 - Back of the astrolabe (photo by S. R. Sarma) 


Provenance 

I saw and studied this astrolabe at the Libraire Brieux in Paris in September- 
October 1994. Subsequently it was acquired by a private collector at Milan. Around 
2010 this private collection was said to have been acquired by Ahuan Art Gallery, 
London. 
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DOB® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 


19th century, Jaipur 
Diameter 552 mm 


Oxford, Museum of the History of Science (# 30402) 



Figure D013.1 - Front of the astrolabe (from Christie’s catalogue 1998) 












DO 13 - Astrolabe for Latitude 27 , not signed, not dated 


2161 


A massive single plate astrolabe calibrated for 27°. The numerals and legends are 
neatly engraved. The retes in this and in the following three astrolabes are designed 
nearly in the same style with the complete ring of the equator and dagger-shaped star 
pointrs. 

Components 

Plate with crown (d. 552, h. 625, t. 1), shackle, ring and a hook, rete (d. 527, t. 1.5) 
for 36 stars, alidade with a sighting tube, pin and wedge. 

Front 

This huge astrolabe capped with a very small lobed crown whose sides rise almost 
vertically. The shackle through which passes a ring is also small. A hook is attached to 
the ring for suspension. On the crown is engraved srlyantraraja, ‘the glorious king of 
instruments.’ 

The degree scale on the rim is divided in !4°, 1°, 6°; group of 6° are labelled 
serially from 1 to 60. Altitude circles are drawn for each l°and labelled on both sides 
of the meridian, the labels forming a large arc of a circle. Azimuth arcs are drawn for 
each 3° above and below the horizon and numbered along the horizon. In the lower half, 
lines for unequal hours are drawn which are counted from the western horizon from 1 
to 12. 

Below the oblique horizon, a label at the middle informs the latitude for which the 
plate is calibrated: aksamsd[h] 27, ‘degrees of latitude 27’. Under the horizon, on the 
east is engraved purvaksitija, ‘eastern horizon’, and on the west [pa]scimaksitija, 
‘western horizon’. The prime vertical is dotted and labelled as samamamdala. The 
equator circle is dotted above the horizon; it carries the label visuvadvrtta. 

Rete 

The rete is cut from a thicker sheet of metal than the plate; it consists of the three 
almost complete rings of the Tropic of Capricorn, the celestial equator and the ecliptic. 
These and the disc at the centre are held together by the east-west equinoctial bar which 
has one counter change at the centre. In the south a segment of the solstitial bar joins 
the ecliptic ring with the equatorial ring. Another segment of the solstitial bar joins the 
central disc with the ecliptic ring below. In the lower half the equatorial ring and the 
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ring of the Tropic of Capricorn are joined by two plain struts which are situated at equal 
distances from the meridian. 

The ecliptic circle is divided into the 12 zodiac signs and labelled with the initial 
syllables of their names. Each sign is divided into five units and numbered as 6, 12, 18, 
24, 30. Each of these units is subdivided into single degrees on the edge of the ecliptic 
ring. 

There are 35 dagger-shaped star pointers. One more star name (17) is engraved 
without a corresponding pointer. In most cases, the star names are correctly inscribed. 
No. 29 (a Herculis) has an unusual name: Nrtya-kdlT-sira, ‘the head of the dancing 
[goddess] Kali’. 855 

Table D013-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Asvini 


(3 Arietis 

4 

Matsyodarapada 


y Andromedae 

5 

Pretasirci 


(3 Persei 

6 

Manusyapdrsva 


a Persei 

7 

Rohini 


a Tauri 

8 

Brahmahrdaya 


a Aurigae 


In its transmission from Greek Antiquity to the Islamic world and thence to India, the constellation 
Hercules retained the same iconography but underwent changes in the designation. Already 
Ptolemy does not identify the constellation figure as that of the mythological hero Hercules, but 
names it merely as ‘he who is on his knees’. Accordingly celestial globe makers in the Islamic 
world called the figure al-Jathl, ‘the kneeling man.’ This name is rendered into Sanskrit as 
Janupavista, lit. ‘sitting on the knee’. 

But, when some people made a Sanskrit celestial globe at Jaipur in the early eighteenth century 
(H001), in imitation of some Islamic celestial globe, they thought that the figure of Hercules on the 
Islamic globe, wearing a skirt in the Greek fashion, must be a dancing female goddess and therefore 
named the figure on the Sanskrit globe as NrtyakalT, ‘the dancing [goddess] Kali’. The present 
astrolabe was apparently made in the same milieu at Jaipur and so the star a Herculis on the 
astrolabe was given the designation Nrtya-kalT-sira, ‘the head of the dancing [goddess] Kali’. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

9 

Mi.va.pada 

Mithuna-vdma- 

pada 

(3 Orionis 

10 

Mi.da.pada 

Mithuna-daksina- 

pada 

k Orionis 

11 

Ardra 


a Orionis 

12 

Lubdhaka 


a Ursae Majoris 

13 

Lubdhakabamdhu 


a Ursae Minoris 

14 

Punarvasu 


(3 Geminorum 

15 

As'lesd 


t, Cancri 

16 

Mahdpurusa 


a Hydrae 

17 

Maghd 


a Leonis 

18 

Pulaha 


(3 Ursae Majoris 

19 

Pu. phd. 

Purva-phalgum 

6 Leonis 

20 

U.phd. 

Uttara-phalgunl 

|3 Leonis 

21 

Kdkapaksl 

Kdka-paksa 

y Corvi 

22 

Hasta 


6 Corvi 

23 

Citrd 


a Virginis 

24 

Basista 

Vasistha 

t, Ursae Majoris 

25 

Marie a 

Marlci 

i] Ursae Majoris 

26 

Svdti 


a Bootis 

27 

visdsd 

Visdkhd-md.tr- 

mandala 

a Coronae Borealis 

28 

Sarpagrlvd 


a Serpentis 

29 

NrtyakdlTsira 


a Herculis 

30 

SarpadharTsira 


a Ophiuchi 


2164 


Standard Astrolabes for Latitude 27 made at Jaipur 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

31 

Abhijit 


a Lyrae 

32 

Sr civ ana 


a Aquilae 

33 

Kukkuta-puccha 


a Cygni 

34 

Asvamusa 

Asvamukha 

8 Pegasi 

35 

Satabhisd 


X Aquarii 

36 

Prababhadrapada 

Purvabhadrapada 

(3 Pegasi 



Back 

On the back, the rim is divided in V4 0 , 1 0 and in 6°. Groups of 6° are labelled from 
6 to 90 only in the upper two quadrants, starting from the east or west points and 
reaching up to the south point. The numerals here are slightly different from those in 
the front. The upper left quadrant bears a “nonagesimal” sine-cosine graph, the upper 
right quadrant is blank. In the two lower quadrants, there are shadow squares, on the left 
for a base of 12 and on the right for a base of 7. The scales are divided and numbered 
accordingly. The four scales are labelled as follows: 
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Figure D013.2 - Back of the astrolabe (photo from Christie’s Catalogue 1998) 


Vertical scale on the left: dvadasamgula-vilomachaya (umbra versa [of the gnomon of] 
12 digits). 

Horizontal scale on the left: dvadasanigula-sulomachaya (! read, - sama-chdyd) (umbra 
recta [of the gnomon of] 12 digits), 

Horizontal scale on the right: saptamgula-sulomachdyd (! read, - sama-chdyd ) (umbra 
recta [of the gnomon of] 7 digits). 

Vertical scale on the right: saptdmgula-vilomachdyd (umbra versa [of the gnomon of] 7 
digits. 

In the four labels, the word sarnku is missing. While vilomcichdyd is the correct 
rendering of umbra versa, the opposite umbra recta is not sulomachdya but samachdyd. 
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Provenance 

Formerly of the collection of Alain Brieux, then acquired by the Time Museum, 
Rockford, Illinois, and described in Turner 1985. Subsequently, this astrolabe and 
several other instruments of this museum were sold off in a special auction by Christie’s 
on 14 April 1988, when it was acquired by the Museum of the History of Science. 

Bibliography 

Turner 1985, No.12, pp. 112-113; 

Christie’s, London, Time-Measuring Instruments from the Time Museum, auction 
catalogue, 14 April 1988, lot 149, pp. 86-87. 
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DO 14 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 856 

19th century, Jaipur, Rajasthan 
Diameter ? 

PLU 



Figure D014.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 


856 


Entry based on photos in the archives of the Museum of the Flistory of Science, Oxford. 
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The photos were taken, apparently in India, in the open against a wall with peeling 
plaster. With altitude circles for every 1°, it must be a fairly large astrolabe. The labels 
and numbers are engraved neatly and in correct Sanskrit. This and the next two 
specimens (DO 12 and DO 13) are constructed in the same fashion, probably by the same 
artisan. 

Components 

Plate with crown, shackle and ring, rete for 27 stars, alidade with a sighting tube, 
pin and wedge. 

Front 

A high lobed crown on which is engraved yamtraraja, ‘the king of instruments’ in 
the front. The scale on the rim is divided in 1 ° and in 6°, but numbered only in the upper 
half, as 6—90; 90—6. Altitude circles are drawn for every 1°, azimuth arcs for every 
2° and lines for unequal hours. None of these are numbered. The plate is calibrated for 
ca. 27 latitude. 

Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn, 
the equator and the ecliptic. These and the disc around the central hole are held together 
by the equinoctial bar which has no counter change. The disc at the centre is joined to 
the ecliptic ring by a segment of the solstitial bar. The ring of the equator is joined to 
that of the Tropic of Capricorn below by broader straight bars which are situated on 
either side at equal distances from the meridian. The ecliptic ring is divided into the 12 
zodiac signs and labelled with their names. Each sign is divided into units of 6° each 
and numbered accordingly. The edge of the ecliptic ring is divided in 1 °. 

There are 27 dagger-shaped star pointers. 

Table D014-1 Stars on the Rete 

Star Name Full/Correct Identification 

as engraved Form 

1 


2 


Samudrapaksi 

Matsyodara 


(3 Ceti 

(3 Andromedae 


D014 - Astrolabe for Latitude 27 , not signed, not dated 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

3 

Natsyoda 

Matsyodara-pada 

Y Andromedae 

4 

Pre.si. 

Pretasira 

(3 Persei 

5 

RohinT 


a Tauri 

6 

Vrahmahrdaya 

Brahma-hrdaya 

a Aurigae 

7 

Mithu.va.pada 

Mithuna-vdma- 

pada 

|3 Orionis 

8 

Ardra 


a Orionis 

9 

Lubdhaka 


a Canis Majoris 

10 

Lubdhakabamdhu 


a Canis Minoris 

11 

Mahdpurusa 


a Hydrae 

12 

Magha 


a Leonis 

13 

Purvdphdlgu 

Purva-phalgum 

6 Leonis 

14 

Hasta 


6 Corvi 

15 

Simhahrdayci 


? 

16 

Citrd 


a Virginis 

17 

Marlcl 

MarTci 

i] Ursae Majoris 

18 

SvdtT 

Svdti 

a Bootis 

19 

Visakhamatrmamda 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

20 

Sarpcidhasi 

Sarpadhan-sira 

a Ophiuchi 

21 

Abhijit 


a Lyrae 

22 

Sravana 


a Aquilae 

23 

Kukkuta-puccha 


a Cygni 

24 

Asvamukha 


8 Pegasi 

25 

Satabhisd 


X Aquarii 
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Star Name Full/Correct Identification 

as engraved Form 


26 Purva Bhadrapada (3 Pegasi 

27 Uttardbhd Uttarahbadrapada y Pegasi 


Back 

The scale on the rim of the back is divided and numbered as in the front. In the 
upper left is a trigonometric quadrant with a sexagesimal sine-cosine graph, with 60 
horizontal and 60 vertical parallels. Each alternate horizontal line is extended neatly into 
the upper right quadrant and formed into a declination circle there. Thus a solar quadrant 
is formed in the upper right with a quarter circle each for 6° solar longitude. In the 
vertical axis are engraved, from the centre onwards, the names of the signs from summer 
solstice to winter solstice ( Karka, Simha, Kanyd, Tula, Vrscika, Dhana ) [Dhanuh]) and 
in the horizontal axis, from the periphery towards the centre, the names of the signs 
from winter solstice to summer solstice ( Makara, Kumbha, Mina, Mesa, Vrsa, Mithuna). 


D014 - Astrolabe for Latitude 27 , not signed, not dated 
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Figure D014.2 - Back of the astrolabe (courtesy Museum of the History of Science, Oxford) 

In the lower half are drawn shadow squares, on the left for the gnomon of 12 digits 
and on the right for the gnomon of 7 digits. The vertical and horizontal scales on the left 
are divided into 12 units, each unit halved, and each half divided into 6 parts. Each 2 
units are numbered as 2, 4, 6, ... 12. The vertical scale on the left carries the label 
dvcidasamgulasamkor vilomachdyd (umbra versa of the gnomon of 12 digits) and the 
horizontal scale dvadasdmgulasamkos samachaya (umbra recta of the gnomon of 12 
digits). On the right, the vertical and horizontal scales are divided into 7 units, each unit 
halved, and each half divided into 6 parts. The units are numbered from 1 to 7. The 
vertical scale here has the label saptdmgulasamkor vilomachdyd (umbra versa of the 
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gnomon of 7 digits) and the horizontal scale saptdmgulasamkos samachdyd (umbra recta 
of the gnomon of 7 digits). 

The alidade is equipped with a sighting tube. 



DO 15 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED’ 


857 


19th century, Jaipur 

Diameter 269 mm 

PLU, ex-Paris, Alain Brieux 



Figure D015.1 - Front of the astrolabe (photo by Alain Brieux) 


857 


Entry based three photos kindly given by Anthony J, Turner along with a brief description 
French. Apparently the photos and the description are by Alain Brieux. 
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Components 

Plate with crown, shackle, ring, rete for 28 stars, alidade with the sighting tube, 
washer, pin and wedge. 

Front 

The high crown is lobed, the lowermost lobe curving like an S, the shackle with 
large tear-drop shaped bases. On the crown is engraved yamtraraja, ‘the king of 
instruments’. 



Figure DO 15.2 - Front of the astrolabe without the rete (photo by Alain Brieux) 
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The scale on the rim is divided in 1 ° and in 6° and numbered in 6s only in the two 
upper quadrants, as 6— 90; 90 —6. Altitude circles are drawn for each 1° and azimuth 
arcs for each 2° below the horizon and for each 6° above the horizon; these drawn for 
6° are highlighted. There are lines for seasonal hours. But none of the three sets is 
numbered. Below the horizon, on either side of the meridian, is engraved aksdmsa 27, 
‘degrees of latitude 27’. 

Rete 

The rete consists of the three rings of the Tropic of Capricorn, the equator and the 
ecliptic; these three rings and the disc around the hole at the centre are held together by 
the equinoctial bar which has no counter change. A segment of the solstitial bar joins 
the central disc to the ring of ecliptic below. The equatorial ring and the ring of the 
Tropic of Capricorn are joined by two bars placed at equal distances symmetrically on 
either side of the meridian. 

The ring of the ecliptic is divided into the 12 signs of the zodiac and labelled. Each 
sign is divided into groups of 6° and numbered accordingly. 

There are 28 dagger-shaped star pointers which are listed below. 

Table D015-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Matsyodarapd. 

Matsyodara-pada 

y Andromedae 

4 

Nahara 


y Eridani 

5 

Pre.si. 

Pretasira 

(3 Persei 

6 

RohinT 


a Tauri 

7 

Mithu.vdmci.pd. 

Mithuna-vdma- 

pdda 

(3 Orionis 

8 

Vrahmahrdaya 

Brahmahrdaya 

a Aurigae 

9 

Ardrd 


a Orionis 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

10 

Lubdhaka 


a Canis Majoris 

11 

Lubdhakabamdhu 


a Canis Minoris 

12 

Mahdpurusa 


a Hydrae 

13 

Maghd 


a Leonis 

14 

Purvd Phdlgum 


6 Leonis 

15 

Hasta 


6 Corvi 

16 

Simhahrdaya 


? 

17 

Citrd 


a Virginis 

18 

MarTcT 


T| Ursae Majoris 

19 

Svdta 

Svdti 

a Bootis 

20 

Visbkhbmbtrmamda 

Visdkhd-mdtr- 

mamdala 

a Coronae Borealis 

21 

Sarpa 

Sarpadhansira 

a Ophiuchi 

22 

Abhijit 


a Lyrae 

23 

Sravana 


a Aquilae 

24 

Kukkutapuccha 


a Cygni 

25 

Asvamukha 


8 Pegasi 

26 

Satabhisd 


k Aquarii 

27 

Purvabhadrapcida 

Purva-bhbdrapadb 

(3 Pegasi 

28 

Uttardbhd. 

Uttara- 

bhadrapcida 

y Pegasi 


Back 

The scale on the rim is divided and numbered as in the front, that is to say, as 6— 


90; 90—6. 
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Figure D015.3 - Back of the astrolabe (photo Alain Brieux) 

In the upper right quadrant is the sexagesimal sine-cosign graph with 60 horizontal 
and 60 vertical parallels, where each sixth line is highlighted with dots. Each second 
horizontal line is extended to form a declination circle in the solar quadrant in the upper 
right. Thus there are 30 declination circles in this quadrant, each representing 6° solar 
longitude. Starting from the centre, the signs are marked on the vertical axis from the 
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summer solstice to winter solstice. On the horizontal axis these are marked from winter 
solstice to summer solstice, starting from the periphery and reaching up to the centre. 

In the lower half there are shadow squares, on the left for thre gnomon of 12 digits 
and the right for the gnomon of 7 digits. The vertical and horizontal scales on the left 
are divided in 6 parts and numbered in 2’s, each part is halved, each half is divided into 
6 parts. The vertical scale carries the label dvadasamgulasamkor vilomachaya (umbra 
recta of the gnomon of 12 digits) and the horizontal scale dvddasamgulasamkos 
samachdyd (umbra versa of the gnomon of 12 digits). On the right, the vertical and 
horizontal scales are divided in 7 units and numbered, each unit is halved, each half is 
divided into 3 parts. The vertical scale carries the label saptdmgulasamkor vilomachaya 
(umbra versa of the gnomon of 7 digits) and the horizontal scale saptdmgulasamkos 
samachdyd (umbra recta of the gnomon of 7 digits). 

The alidade is equipped with a sighting tube. The pin is original; the lost wedge is 
replaced by a small metal piece. 
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DO 16 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 858 

19th century, Jaipur, Rajasthan 
Diameter ? 

PLU 



Figure D016.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 


Entry based on three photos in the archives of the Museum of the Flistory of Science, Oxford. 
These are actually photos of other photos which were pasted in an album. Some person is holding 
the leaves of the album apart; his thumb can be seen in the photos. 
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This appears to be fairly large astrolabe. The legends and numbers are neatly 
engraved. The equinoctial bar was broken at its intersection with the ecliptic ring and 
the equatorial ring in the west and was welded together. 

Components 

Plate with crown, shackle and ring, rete for 32 stars, alidade, pin, washer and 
wedge. 



Figure DO 16.2 - Another front view of the astrolabe 
(courtesy Museum of the Flistory of Science, Oxford) 

Front 

A highly ornate crown, its profiles lobed and scalloped, with a deeply cut scallop 
on either side. On the front of the crown is engraved jaya durage sdhdyci [?]; it should 
read jaya durge sahdya, ‘be victorious, O [goddess] Durga, [I seek your] help’. The 
shackle has large circular bases which cover the entire circular finial of the crown. 

The scale on the rim is divided in 1 ° and 6° and numbered in 6s serially from 1 to 
15 separately in each quadrant, starting from the east point, thus: 1—15; 15—1; 1—15; 
15—1. 

Altitude circles are drawn for every 2°, azimuths arcs also for every 2° and there 
are lines for seasonal hours. None of these sets is numbered. The plate is calibrated for 
ca. 27° of latitude. 
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Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn, 
the equator and the ecliptic; these and the disc around the central hole are these held 
together by the equinoctial bar which has no counter change. The disc at the centre is 
joined to the ecliptic ring by a segment of the solstitial bar. Another segment of the 
solstial bar joins the ring of the equator to the ring of Capricorn below. The ecliptic ring 
is divided into the 12 zodiac signs and labelled with their names. Each sign is divided 
into units of 6° each and numbered accordingly. The edge of the ecliptic ring is divided 
in 1°. 

There are 32 dagger-shaped star pointers. 

Table D016-1 Stars on the Rete 



Star Names 
as engraved 

Full/Correct Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matsyoda 

Matsyodara 

(3 Andromedae 

3 

Nahari 


y Eridani 

4 

Srkhalavam. 

Srhkhalabaddha[pada f 59 

y Andromedae 

5 

RohinT 


a Tauri 

6 

Brahmahardya 

Brahma-hrdaya 

a Aurigae 

7 

Vdyu ? 


? 

8 

VdJia. 

Mith una-vdma-hast a 

Y Orionis 

9 

Mrgasira 

Mrgasira 

k Orionis 

10 

Prajdpati 


5 Aurigae 

11 

Ardra 


a Orionis 

12 

Lubdhaka 


a Canis Majoris 


859 


The constellation is called al-maf ah al-musalsalah (the chained woman), cf. Savage-Smith 1985, 
p.160. The star is called rijl al-musalsala (foot of the chained woman); this is the first time that an 
attempt is made to render the Arabic name literally into Sanskrit. 
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Standard Astrolabes for Latitude 27 made at Jaipur 



Star Names 
as engraved 

Full/Correct Form 

Identification 

13 

Lubdhakabamdha 

Lubdhaka-bandhu 

a Canis Minoris 

14 

Mahapurusa 


a Hydrae 

15 

Maghd 


a Leonis 

16 

Purvdphd 

Purva-phalgunl 

5 Leonis 

17 

Kratu 


a Ursae Majoris 

18 

Hasta 


5 Corvi 

19 

Sramgiya 

Simha-hrdayal 


20 

Citrd 


a Virginis 

21 

Vasita 

Vasistha 

t, Ursae Majoris 

22 

MarTci 


q Ursae Majoris 

23 

Svdtl 

Svdti 

a Bootis 

24 

Matrkd 

visakha-matr-mamdala 

a Coronae 
Borealis 

25 

Sarpadharisira 


a Ophiuchi 

26 

Abhijita 

Abhijit 

a Lyrae 

27 

Sravana 


a Aquilae 

28 

Kvakupucha 

Kukkuta-puccha 

a Cygni 

29 

Asvamukha 


8 Pegasi 

30 

Satabhisd 


X Aquarii 

31 

purvabhadrapada 

Purva-bhadrapada 

(3 Pegasi 

32 

Utrarabhadra 

Uttara-bhbdrapcidb 

y Pegasi 


Back 

The scale on the rim of the back is divided in 1° and in 6°. Groups of 6° are 
numbered only in the two upper quadrants, thus: 6—90; 90—6. In the upper left is a 
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trigonometric quadrant with 30 horizontal and 30 vertical parallels. Each horizontal line 
is extended neatly into the upper right quadrant to form there a declination circle. Thus 
a solar quadrant is formed in the upper right with a quarter circle for each 6° solar 
longitude. Along the vertical and horizontal radii, there are columns with the names of 
signs, but these cannot be deciphered in the photo. 

In the lower half are the shadow squares, on the left for the gnomon of 12 digits 
and on the right for the gnomon of 7 digits. The vertical and horizontal scales on the left 
are divided into 12 parts and numbered in 2’s, each part is divided into 6 units. The 
vertical scale has the label dvadasamgulabilomachayd (umbra versa of 12 digits) and 
the horizontal scale dvadasarngulasamachaya (umbra recta of 12 digits). 



Figure D016.3 - Back of the astrolabe (courtesy Museum of the History of Science, Oxford) 


On the right, the vertical and horizontal scales are divided into 7 units and 
numbered. Each unit is divided into 6 parts. The vertical scale here has the label 
saptdmgulavilomachdyd (umbra versa of 7 digits); the label along the horizontal scale 
cannot de deciphered, but it would be saptdmgulasamachdyd (umbra recta of 7 digits). 
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Alidade 

There is a graduated alidade, which is rare in Sanskrit astrolabes. The left and right 
halves are divided into 30 parts each and numbered, starting from the centre and 
proceeding towards the tips, from 1 to 30. But no sighting plates are attached to the 
astrolabe. 



DO 17® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 


19th century, Jaipur, Rajasthan 
Diameter 217 mm 


Jaipur, PC 



Figure D017.1 - Front of the astrolabe (photo by S. R. Sarma) 


This is a neatly made astrolabe with good calligraphy. 
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Standard Astrolabes for Latitude 27 made at Jaipur 


Components 

Plate with crown (d. 217, h. 258), shackle and ring, rete (d. 195) for 16 stars, 
alidade with a sighting tube, broad-headed pin. Wedge is missing. The parts are now 
held together with a hair pin. 



Figure D017.2 - Crown of the Astrolabe (photo by S. R. Sarma) 


Front 

The crown is lobed and scalloped on both sides. The shackle has a trifoliate form 
with plain bases; the ring is of copper. The rim of the plate carries the degree scale, 
divided in 1° and 6° and numbered in 6s in deeply engraved ornate Devanagari 
numerals from 1 to 60. On the plate, altitude circles are drawn for each 3° and labelled 
on both sides as 3, 6, ... 90. Azimuth arcs are drawn for each 6° above and below the 
horizon and labelled. Unequal hour lines are numbered from the western horizon from 
1 to 12. The plate is calibrated for the latitude of 27° but not so marked. 

Rete 

The rings of the Tropic of Capricorn, equator and ecliptic are held together by the 
equinoctial bar with one counter change. The ring of the equator is counterchanged 
where it intersects with the ring of the ecliptic. The ecliptic ring is divided into the 12 
signs and labelled with their names. Each sign is divided into 5 parts and labelled as 6, 
12, 18, 24, 30. The edge of the ecliptic ring is graduated for groups of 3°. There are 16 
star-pointers, 8 outside the ecliptic and 8 inside. 
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Table D017-1 Stars on the Rete 



Star Name 
as engraved 

Correct/Full 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Mahodara 

Matsyodara 

(3 Andromedae 

3 

Rohinl 


a Tauri 

4 

Ardra 


a Orionis 

5 

Lubdhaka 


a Canis Majoris 

6 

Lubdhakabandha 

Lubdhaka-bandhu 

a Canis Minoris 

7 

Purvd Phdlguni 


6 Leonis 

8 

Hasta 


5 Corvi 

9 

Citrd 

Citrd 

a Virginis 

10 

Svdti 


a Bootis 

11 

Arapadhan 

Sarpadharlsira 

a Ophiuchi 

12 

Abhdva 

Abhijit 

a Lyrae 

13 

Sraravana 

Sravana 

a Aquilae 

14 

Asvamusa 

Asvamukha 

8 Pegasi 

15 

Satabhisd 

Satabhisd 

X Aquarii 

16 

Purvabhadrapada 


(3 Pegasi 


Back 

The rim of the upper half carries altitude scales, divided in 1° and 6° and 
numbered in 6s, from the east point onwards as 6—90; 90—6. The rim of the lower half 
is blank. 

In the upper right is the trigonometric quadrant with 30 vertical and 30 horizontal 
parallels. In the upper left quadrant, there is an astrological table of 2 rows and 12 
columns, which is reproduced below: 
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Table D017-2 

Planets governing the twelve Hours of the 

Day 


ra 

cam 

mam 

bu 

vr 

su 

sa 

ra 

cam 

mam 

bu 

vr 


u amr ro la su ca ka u amr ro la su 

The first row contains the names of the seven planets (Sun to Saturn), five of them 
repeated again and the second row their influence. The table seems be to related to the 
so-called chau-ghadiya system where planetary regents are assigned to each 4 gliatis of 
the day and of the night. 86 " Thus in this system, the day is divided into 8 units of 4 gliatis 
(= 96 minutes) each. In the present table, this system is applied to the day of 12 hours 
(and probably also to the night of 12 hours). The abbreviations are expanded and 
translated in the following table. 

Table D017-3 Planets and their influence on the twelve Hours of the Day 


Ra[ vi ] 

Sun 

u[gra] 

fierce 

Can[dra] 

Moon 

amr[ta] 

immortality 

Man [gala] 

Mars 

ro[ga] 

disease 

Bu[ dha ] 

Mercury 

ld[bha] 

profit 

Br[haspati] 

Jupiter 

su[bha[ 

auspicious 

Sufkra] 

Venus 

ca[ra] 

fickle 

Sa[ni] 

Saturn 

kd[la] 

death 

Ra[ vi ] 

Sun 

u[gra] 

fierce 

Can[dra] 

Moon 

a[ mrta ] 

immortality 

Man] gala ] 

Mars 

ro[ga] 

disease 

Bu[dha] 

Mercury 

la[bha] 

profit 


Br[haspati] Jupiter su[bha] auspicious 
This table occurs in D050 also. There, the effect of the Sun is stated as na[raka], 

hell’. 
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I did not find any reference to this system in Sanskrit texts, but one gets innumerable hits in Google. 
It is probably some aspect of popular astrology prevalent in northern India. 
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In the lower half, there is a double shadow square, on the left for the gnomon of 
12 digits, labelled as 12 cimgulachaya (shadow of 12 digits), and on the right for a 
gnomon of 7 digits, labelled as 7 amgulcichdya (shadow of 7 digits), with the scales 


appropriately divided. 

The alidade is fitted with a sighting tube which is now slightly bent. 



Figure D017.3 - Back of the astrolabe (photo by S. R. Sarma) 
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D018® ASTROLABE FOR LATITUDE 27° WITH AN ORNITHOMORPHIC RETE, 
NOT SIGNED, UNDATRED 

19th century, Jaipur, Rajasthan 
Diameter 251 mm 
Jaipur, PC 



Figure D018.1 - Front of the astrolabe (photo by S. R. Sarma) 


This is an elegant astrolabe with a delightful ornithomorphic rete as in CO 19 with 
good calligraphy. Lines and circles are well drawn. The numeral 4 is written in two 
different styles in the same scale. 
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Components 

Plate with crown (d. 251, h. 272), shackle, rete (d. 225) for 38 stars, alidade with 
a sighting tube, pin, wedge; the ring is missing. 

Front 

Very low crown formed like an arc of the circle without any decorations. The 
shakle is plain; the ring is missing. The rim carries the degree scale divided in 1° and 
6°. Groups of 6° are numbered serially from 1 to 15 separately for each quadrant. The 
numbering starts at the east and west points and reaches to the south and north points as 
1—15; 15—1; 1—15; 15—1. 

Altitude circles are drawn for every 2°, every third circle is highlighted with dots. 
Azimuth arcs are drawn for every 3° below the horizon, every third line is highlighted. 
The prime vertical is highlighted. There are lines for seasonal hours. The plate is 
calibrated for 27°, but the latitude is not mentioned on the plate, nor are the three sets 
of lines numbered. 

Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are held together 
by the east-west equinoctial bar without counter change. The ring of the equator is 
counterchanged where it intersects with the ring of the ecliptic. The rete is elegant; most 
of the star pointers are fashioned in the form of peacocks (p) in different postures; there 
are a few parrots (pr) with distinctive curved beaks, and still a smaller number of 
unidentifiable birds (b). There are some star pointers that are shaped like aigrettes (a), 
the feather-shaped ornaments worn on the crown and some more are plain curved 
pointers. These star pointers arise out of the rings of Capricorn and of the equator. On 
these rings the star names are engraved very distinctly. 
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Figure D018.2 - Rete, upper half (photo by S. R. Sarma) 


The ecliptic is divided into the 12 signs, and labelled with their names. Each sign 
is divided into five parts and labelled as 6, 12, 18, 24, 30. The sloping edge of the rete 
is graduated in single degrees. There are 38 star pointers, 16 outside the ecliptic and 22 
inside. 



Figure D018.3 - Rete, lower half (photo by S. R. Sarma) 

Table D018-1 Stars on the Rete 



Star Name 

Full/Correct 

Identification 


as engraved 

Form 


1 

SamudrapaksT (p) 


|3 Ceti 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

2 

Machodara (pr) 

Matsyodara 

(3 Andromedae 

3 

MachodarapTtha (b) 

Matsyodarapada 

Y Andromedae 

4 

Pretasira (a) 


(3 Persei 

5 

ManusyapaksT (a) 

Manusyapdrsva 

a Persei 

6 

Naharatdrd (p) 


y Eridani 

7 

Rohini (4 holes) 


a Tauri 

8 

Brahma 

Brahma-hrdaya 

a Aurigae 

9 

Mithunavamapada 

(P) 


(3 Orionis 

10 

Mithunavamahasta 

(a) 


Y Orionis 

11 

Ardra (a) 


a Orionis 

12 

Mith unadaks inapada 
(P) 


k Orionis 

13 

Luvadhaka (p) 

Lubdhaka 

a Canis Majoris 

14 

Luvadhakavamdhu 

(pr) 

Lubdhaka-bandhu 

a Canis Minoris 

15 

Aslesd (b) 


t, Cancri 

16 

Mahdpurusa (p) 


a Hydrae 

17 

Pha.da.suja (p) 

Fard al-shuja c 

a Hydrae 

18 

Kratu 


a Ursae Majoris 

19 

Pu.pha. (a) 

Purva-phdlgum 

5 Leonis 

20 

U.pha. 

Uttara-phdlgum 

(3 Leonis 

21 

Simhada (a) 

Simha-hrdaya 

a Leonis 

22 

Vasistha 


t, Ursae Majoris 

23 

Marici (pr) 


t] Ursae Majoris 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

24 

Citrd (p) 


a Virginis 

25 

Svdti (p) 


a Bootis 

26 

Visdkhd (p) 


a Librae 

27 

Anuradha 


5 Scorpii 

28 

Sarpagn (pr) 

Sarpa-grlvd 

a Serpentis 

29 

Visdkhd md (a) 

Visdkhd-mdtr- 

a Coronae 



mandala 

Borealis 

30 

Sarpadharisira (pr) 

a Ophiuchi 

31 

Abhijit 


a Lyrae 

32 

Kukutacucu (a) 

Kukkutacaficu 

|3 Cygni 

33 

Sravana (pr) 


a Aquilae 

34 

Dhanisthd (b) 


a Delphini 

35 

Kukkutapuccha 


a Cygni 

36 

Asvamukha (a) 


e Pegasi 

37 

Satavikhd (p) 

Satabhisd 

X Aquarii 

38 

Pu. bhd. 

Pur\>a-bhadrapada |3 Pegasi 


It may be noted that 16 ( Mahapuruso ) and 17 (Phd. da. sujd = Fard al-shujd c ) refer 
to the same star a Hydrae, the former being the Sanskrit name and the latter a corrupt 
form of the Arabic name. These two names are represented by two separate peacocks 
here. However, their beaks, which show the actual star positions, are not far apart. 
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Figure DO 18.4 - The peacock on the left is labelled Mahapurusa and the one on the right Pha. da. suja. 
The bird on the upper left is a parrot with the label Lubadhakabamdhu and the small bird to its right is 

named Aslesa. 


Back 

The entire rim carries a degree scale, divided in 1 ° and 6°; the latter are numbered 
from 6 to 90, separately for each quadrant, starting from the east and west points and 
reaching up to the south and north points. The two upper quadrants are blank. 

Shadow squares are drawn very faintly in the lower half. On the right, both the 
horizontal and vertical scales are divided into 7 units each but not labelled. On the left, 
the horizontal scale is divided into 6 units, but not labelled. The vertical scale has no 
divisions at all. 

It is surprising that the astrolabe who took great pains to create one of the most 
charming retes did not complete the engravings on the back. 
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DO 19® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Jaipur 
Diameter 284 
PLU; ex-Brussels, PC 



Figure D019.1 - Front of the astrolabe (photo by S. R. Sarma) 


Even though there are some errors in labeling, even though the upper right 
quadrant on the back is not completed, this is a neatly executed astrolabe; the circles are 
drawn carefully, the divisions are uniform and the letters are quite neat. 
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Components 

Plate with crown (d. 284, h. 310), shackle and ring, rete for 24 stars, alidade with 
a sighting tube, pin and wedge. 

Front 

Low crown, a very small shackle and a large ring, both with square cross section. 
The rim carries the degree scale, divided in 1° and 6°; numbered serially in 6s from 1 
to 60. Altitude circles are drawn for each 2° and every third line is highlighted with 
dots. Azimuth arcs are drawn for each 3° both above and below the horizon. But neither 
the altitude circles, nor the azimuth arcs are numbered. Unequal hour lines (more 
straight rather curved) are numbered from the west as well as from the east as 1,2, 3,4, 
5, 6, 6, 5,4, 3, 2, 1. 

The plate is calibrated approximately for 27°, i.e. the latitude of Jaipur, but there 
is no inscription to this effect. 


Rete 

The three almost complete rings of the Tropic of Capricorn, the equator and the 
ecliptic are held together by the equinoctial bar with two counterchanges. The ring of 
the equator is counterchanged where it intersects with the ring of the ecliptic. In the 
lower half, the equator and the tropic of Capricorn are joined by two supports. The 
ecliptic ring is divided into the twelve signs of the zodiac and labelled with their names. 
Each sign is subdivided into units of 6° and numbered in the usual manner. 

There are 24 star pointers, 11 outside the ecliptic and 13 inside. These are mostly 
dagger-shaped, two are curved like tiger’s claws. 


Table D019-1 Stars on the Rete 


Star Name 
as engraved 

1 SamudrapaksT 


Machodara 

Asvand 

Manusyapa 


Full/Correct 

Form 

Matsyodara 

Asvim 

Manusyapdrsva 


Identification 

(3 Ceti 

a Andromedae 
(3 Arietis 
a Persei 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

5 

Rohinl 


a Tauri 

6 

Brahmahr 

Brahmahrdaya 

a Aurigae 

7 

Mithunavbpd 

Mithuna-vama- 

pdda 

(3 Orionis 

8 

Ardrb 


a Orionis 

9 

Lubdhaka 


a Canis Majoris 

10 

Tipd ? 


? 

11 

Lu. Vadhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahapurusa 


a Hydrae 

13 

U. phd. 

Uttara-phdlguni 

(3 Leonis 

14 

Hasta 


6 Corvi 

15 

Citrd 


a Virginis 

16 

MarTcT 

Marlci 

q Ursae Majoris 

17 

Svdti 

Svdti 

a Bootis 

18 

Sarpagrlvd 


a Serpentis 

19 

Abhijit 


a Lyrae 

20 

Sravana 


a Aquilae 

21 

Kukkutapucha 

Kukkutapuccha 

a Cygni 

22 

Asvamukha 


8 Pegasi 

23 

Satabhisd 


k Aquarii 

24 

Purvabhadrapa 

Purva-bhadrapada 

(3 Pegasi 


Back 

The entire rim is covered by the two circular scales of 1° and 6° as in the front. 
But the only in the upper two quadrants, the outer scale is labelled in 6s, starting from 
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the east and west points respectively and reaching up to the south point at the top as 
6—90; 90—6. 

A trigonometric quadrant is drawn in the upper left with 30 horizontal and 30 
vertical parallels, which are not numbered. The upper right quadrant bears just two 
quarter circles; otherwise incomplete. 



Figure D019.2 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower half there are shadow squares, on the left for the gnomon of 12 units 
and on the right for the gnomon of 7. The scales are divided and numbered 
appropriately. The labels on the left are mixed up: the horizontal scale carries the label 
dvddasdmgula-samku- viloma -chdyd (umbra versa of the gnomon of 12 angulas ) which 
should have been given to the vertical scale; the vertical scale bears the label 
dvadasanigula-saniku-lomachaya (umbra versa of the gnomon of 12 angulas), which 
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actually belongs to the horizontal scale. On the right, the horizontal scale is named 
sapatangula-sanku-loma-chayd and the vertical scale sapatangula-sanku-viloma- 
chayd. While viloma-chdyd is the correct designation for the umbra versa, the umbra 
recta should be called sama-chdyd and not loma-chayd which makes no sense. 

Alidade 

Pivoted to the centre on the back is a plain but beveled alidade (259 mm) with 
slightly ornate terminals and middle. A slender sighting tube is mounted on the alidade 
upon two supports. There are also holes in the supports, which can be used for viewing. 
There is a pin, a washer and a wedge; one end of the wedge is bent to form a large circle 
for better grip. 

Provenance 

The astrolabe was exhibited in 1984 at Brussels in an exhibition entitled ‘Le 
Mesure de Temps dans la Collections Belgiques’ and is described and illustrated in the 
exhibition catalogue Le Mesure de Temps dans la Collections Belgiques: Exposition 
organisee par le Societe Generale de Banque, 26.1.-7.4.1984, rue Ravenstein, 1000 
Bruxelles, Catalogue, No. 21. 

At the time of the exhibition in 1984 and twelve years later when I saw it in 1996, 
it was in a private collection in Brussels. Subsequently it was sold off to an unknown 
collector. 
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D020 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 861 

19th century, Jaipur 
Diameter 172 mm 

PLU, ex-Tesseract, Hastings-on-Hudson, NY 



Figure D020.1 - Front of the astrolabe (courtesy Museum of the ffistory of Science, Oxford) 
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Entry based on the description in the Tesseract catalog 2, no. 3 and Sotheby’s catalogue of 27 May 
1982, and the photos in the archives of the Museum of the ffistory of Science, Oxford. 
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It is a finely made astrolabe with a low but highly ornate crown; the lines, scales 
and divisions are drawn very accurately. The orthography is good, but visargas are 
added very pedantically to every name even where it is unnecessary (e.g. tulcih for 
Libra). 

Components 

Plate with low crown (d. 172), shackle and ring, rete for 30 stars, alidade with a 
sighting tube; original pin and wedge are missing. 

Front 

The low crown is reticulated with with an elegant floral pattern and reinforced on 
the back by a riveted sheet of brass of the same outline. Engraved lines are filled with 
black mastic. 

The limb carries two bands of scales. The inner band is divided in 1°. The outer 
band, which is unusually wide, is divided in 6° and numbered only in the upper two 
quadrants as 6—90; 90—6; in the lower half the cells are blank. Altitude circles are 
drawn for each 2° and every third circle is highlighted with dots. Azimuth arcs are 
drawn both above and below the horizon for every 3°; here also every third circle is 
highlighted. Lines for the seasonal hours are drawn in the lower half. None of these 
three sets of lines are numbered. However, between the local horizon and the Tropic of 
Cancer is inscribed aksabhci 6/6 akscimsa 27, ‘midday equinoctial shadow 6;6, latitude 

21: 

Rete 

The rete consists of almost complete rings of the Tropic of Capricorn, equator and 
ecliptic, held together by the east-west equinoctial bar without counter change. The ring 
of the equator is counterchanged where it intersects with the ring of the ecliptic. A small 
fragment of the vertical bar joins the ecliptic ring with the central ring; and two short 
bars join the equatorial ring with the Capricorn ring in the lower half. There is a turning 
knob on the short bar between the equatorial ring with the Capricorn ring. The ecliptic 
ring is divided in 12 zodiac signs and labelled with their names; each sign is divided into 
groups of 6° and numbered. These divisions are further subdivided into single degrees. 
There are 29 star pointers; many of these are dagger-shaped; three (3, 8 and 15) are 
created by small incisions in the ecliptic ring and in the solstitial bar. 
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Table D020-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

A 

AsvinT 

(3 Arietis 

4 

Nahciratdrd 14 s62 

Nadyantaka 

0 Eridani 

5 

Pre. si. 

Pretasira 

(3 Persei 

6 

Rohinl 


a Tauri 

7 

Bra.hr. 

Brahmahrdaya 

a Aurigae 

8 

Prajapa 

Prajdpati 

6 Aurigae 

9 

Mith unavamapadah 


(3 Orionis 

10 

Ardra 


a Orionis 

11 

Lubdhakah 


a Canis Majoris 

12 

Lubdhakabamdhuh 


a Canis Minoris 

13 

Mahdpurusa 


a Hydrae 

14 

Magha 


a Leonis 

15 

Pit phd 

Purva-phalguni 

6 Leonis 

16 

Simhahrdayah 


? 

17 

Vasistha 


t, Ursae Majoris 

18 

Citrd 


a Virginis 

19 

MarTcT 


r) Ursae Majoris 

20 

Svdtih 


a Bootis 


The Sanskrit name is Nadyantaka. Occasionally the Arabic word nahar is used in Sanskrit 
astrolabes. Here it is a combination of Arabic nahar (river) and Sanskrit tara (star). The name is 
followed by the number ‘ 14’ the significance of which is not clear. It occurs also on D032. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

21 

A isakha. ma. mam 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

22 

Anuradha 


6 Scorpii 

23 

SarpadharTsirah 


a Ophiuchi 

24 

Abhiji. 

Abhijit 

a Lyrrae 

25 

Sravana 


a Aquilae 

26 

Ku.pu. 

Kukkuta-puccha 

a Cygni 

27 

Asvamukha 


8 Pegasi 

28 

Satabhi. 

Satabhisa 

X Aquarii 

29 

Purvabha 

Purvd Bhadrapada 

(3 Pegasi 
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Figure D020.2 - Back of the astrolabe (courtesy Museum of the History of Science, Oxford) 

Back 

As in the front, on the back also the entire rim is covered with a degree scale in 
two columns. The inner scale is divided in 1° and the outer scale in 6°. The outer scale 
in the upper half is numbered in 6s, from 6 to 90, separately in each quadrant, as 6—90; 
90—6. The scale is not numbered in the lower half. 

In the upper left is engraved a trigonometric quadrant with 30 horizontal and 30 
vertical parallels. Semicircles are drawn about the two radii. In the upper right quadrant 


2206 


Standard Astrolabes for Latitude 27 made at Jaipur 


are drawn the some 33 (!) declination arcs. On the vertical radius are engraved the names 
of the signs from summer solstice to winter solstice, starting from the centre ( Karka, 
Simha, Kanyd, Tula, Vrsi[ka], Dhanuh). On the horizontal radius are engraved the 
names of the signs from the winter to the summer solstice, from the periphery to the 
centre ( Makara, Kumbha, Mina, Mesa, Vrsabha, Mithuna). 

Shadow squares are drawn in the lower half, on the left for the gnomon of 12 
digits, on the right for a gnomon of 7 digits. The scales are divided into 12 or 7 units 
respectively; these units are further subdivided very accurately into 6 very fine 
divisions. The labels on the scale are as follows: 

Vertical scale on the left: dvadasamgulasamkor vilomachdyd (umbra versa of the 
gnomon of 12 digits), 

Horizontal scale on the left: dvadasarngulasamkoh samachaya (umbra recta of the 
gnomon of 12 digits), 

Horizontal scale on the right: saptamgulasamkoh samachaya (umbra recta of the 
gnomon of 7 digits). 

Vertical scale on the right: saptdmgulasamkor vilomachdyd (umbra versa of the gnomon 
of 7 digits). 

Inside this double shadow square there is another faintly drawn pair of shadow 
sqaures; in contrast to the outer pair, here the square on the left is for the gnomon sof 7 
digits and that on the right is for a gnomon of 12 digits. The scale are divided 
accordingly, but not numbered, nor are they accompanied by labels. It is difficult to say 
whether the inner pair was a trial attempt which was abandoned in favour of the outer 
pair or whether both the pairs were deliberately drawn so that for one setting of the 
alidade, the shadow length can be measured on the scale of 7 as well as on the scale of 
12 . 

Alidade 

The alidade is equipped with a sighting tube. 

Bibliography 

Sotheby’s, London, auction catalogue of 27 May 1982, lot 11, p. 8. 

Tesseract, Tesseract, Hastings-on-Hudson, NY , catalog 2, no. 3. 
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D021 ® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Jaipur 
Diameter 177 mm 
Brussels, PC 



Figure D021.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Standard Astrolabes for Latitude 27 made at Jaipur 


Components 

Plate (d. 177, h. 215, t. 1) with crown, shackle and ring, rete (d. 157) for 20 stars, 
alidade (178) with a sighting tube (179), pin; the wedge is missing. 

Front 

The ring is rather small, its two ends are not soldered together. The shackle is 
small with trifoliate terminals. The crown is high, the profiles are made up of ogees at 
the base followed by lobes. 

The limb carries a degree scale, divided in 1° and 6°; groups of 6° are numbered 
serially from 1 to 60. Altitude circles are drawn very neatly for every 3°, but not 
numbered. The plate is calibrated for the latitude of 27°, but there is no inscription to 
this effect. There are no azimuth arcs. In the lower half, there are lines for seasonal 
hours, but these are not numbered either. 

Rete 

The three almost complete rings of the Tropic of Capricorn, the equator and 
ecliptic are held together by the equinoctial bar without any counter change and by a 
segment of the solstitial bar. The ring of the equator is counterchanged where it 
intersects with the ring of the ecliptic. The ecliptic is divided into 12 signs and labelled 
(often with errors). Each sign is divided into 5 units and numbered as 6, 12, 18, 24, 30. 
Sometimes the zero sign after 3 is omitted. There are 20 dagger-shaped star pointers, 9 
outside the ecliptic and 11 inside. 

Table D021-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Rohini 


a Tauri 

4 

Vrahmadrda 

Brahmahrdaya 

a Aurigae 

5 

Adra 

Ardra 

a Orionis 

6 

Lavathaka 

Lubdhaka 

a Canis Majoris 



D021 - Astrolabe for Latitude 27 , not signed, not dated 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Lavadhakavadha 

Lubdhakabandhu 

a Canis Minoris 

8 

Mahdpurusa 


a Hydrae 

9 

Uttard phd 

Uttara-phalgum 

(3 Leonis 

10 

Hasta 


6 Corvi 

11 

Pitrd 

citrd 

a Virginis 

12 

Vima 

Visdkhd-md.tr- 

mandala 

a Coronae Borealis 

13 

Svdtl 

Svdti 

a Bootis 

14 

(not named) 

Sarpa-grTvd 

a Serpentis 

15 

Sarpadhhrb 

Sarpadhhnsirh 

a Ophiuchi 

16 

Ablid 

Abhijit 

a Lyrae 

17 

Sr civ cinci 


a Aquilae 

18 

Asvamasa 

Asvamukha 

8 Pegasi 

19 

Satabhi 

Satabhi s a 

X Aquarii 

20 

Pubhd 

Purva - bhhd rapada 

(3 Pegasi 
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Figure D021.2 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

As in the front, the entire rim on the back carries a degree scale divided in 1 ° and 
6°. In the upper half, groups of 6° are numbered from 6 to 90, separately for each 
quadrant (6—90; 90—6). The scales are not numbered in the lower half. 

In the upper left is the trigonometric quadrant with 30 horizontal and 30 vertical 
parallels. Just a little above the 12th line, a quarter circle is drawn to show the obliquity 
of the ecliptic. The other three quadrants are blank. 


Alidade 


The ungraduated alidade bears ornate ends and an ornate centre-piece. 
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D022® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Jaipur 
Diameter 214 mm 

Oxford, Museum of the History of Science (# 52478) 



Figure D022.1 - Front of the astrolabe 
(© Museum of the History of Science, Oxford) 
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Standard Astrolabes for Latitude 27 made at Jaipur 


Components 

Plate with crown (d. 214, h. 247), shackle and ring, rete (d. 196) for 26 stars, 
alidade with a sighting tube, pin and wedge. 

Front 

The ends of the ring are not soldered together; the mall shackle has ornate bases. 
The crown is high and lobed. The scale on the rim is divided in 1° and 6°, but not 
numbered. Altitude circles are drawn for every 2° and each third (6°) is dotted. Azimuth 
arcs are drawn, not very accurately, below the horizon for every 6°. Neither of the two 
sets of lines is numbered. There are no hour lines. The plate is designed for latitude 27, 
but this fact is not stated by an inscription. 



Figure D022.2 - Rete of the Astrolabe 
(© Museum of the History of Science, Oxford) 



D022 - Astrolabe for Latitude 27 , not signed, not dated 
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Rete 

The rete consists of three rings of the Tropic of Capricorn, the equator and the 
ecliptic, held together by the straight equinoctial bar which has no counter change. The 
equatorial ring is joined to that of Capricorn below by a segment of the solstitial bar. 
Moreover, the central disc is joined to the ecliptic ring below by a bar with curved edges 
and containing three pairs of holes of unknown significance. The ecliptic ring is divided 
into the 12 zodiac signs and labelled with the initial syllables of their names. Each sign 
is divided into 5 parts of 6°, but not numbered. 

There are 26 dagger-shaped star pointers; one of these is not named; the others 
carry the names often in abbreviated form. 

Table D022-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Matsoda. 

Matsyodara 

(3 Andromedae 

2 

(no name) 



3 

Nd.pra. 

Mcitsyodarapada ? 

y Andromedae 

4 

Vra.si. 

Pretasira 

(3 Persei 

5 

Manusyapd 

Manusyapdrsva 

a Persei 

6 

Rohali 

Rohinl 

a Tauri 

7 

Pra.dra 

Brahmahrdaya 

a Aurigae 

8 

Mi.vd.pd. 

Mithuna-vama- 

padci 

(3 Orionis 

9 

Mi.vadia. 

Mithuna-vama- 

hasta 

y Orionis 

10 

Mi.da.pd. 

Mithuna-daksina- 

padci 

k Orionis 

11 

Ardra 

X 

a Orionis 

12 

Lubdhaka 

X 

a Canis Majoris 

13 

Lu.va. 

Lubdhakabandhu 

a Canis Minoris 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

14 

Mahapu. 

Mahdpurusa 

a Hydrae 

15 

Ma 

Maghd 

a Leonis 

16 

Pu.phd. 

purvaphalgunl 

6 Leonis 

17 

Citrd 

X 

a Virginis 

18 

Marlci 

X 

T| Ursae Majoris 

19 

Svdti 

X 

a Bootis 

20 

Vi.md.mam. 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

21 

Su.dhd.si. 

Sarpadhbnsira 

a Ophiuchi 

22 

Abhijit 

X 

a Lyrae 

23 

Sravana 

X 

a Aquilae 

24 

Asvamu. 

Asvamukhci 

8 Pegasi 

25 

Purvdbhd. 

Purva-bhadrapada 

(3 Pegasi 

26 

A.nd. 

Asvandbhi 

6 Pegasi 


D022 - Astrolabe for Latitude 27 , not signed, not dated 
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Figure D022.3 - Back of the astrolabe 
(© Museum of the History of Science, Oxford) 


Back 

The scale on the rim is divided in 1° and 6°. Groups of 6° are numbered only in 
the upper left quadrant from 6 to 90, starting from the east point and proceeding to the 
south point. The upper left quadrant bears an incomplete sine-cosine graph. The other 
quadrants are blank. 

Alidade 

The alidade has ornate ends and an ornate cetre-piece; it is fitted with a sighting tube. 
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Bibliography 

F. R. Maddison, A Catalogue of Scientific Instruments ... from the Collection of J. A. 
Billmeir, 1954, pp. 29-30, pi. xxxvii. 
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D023 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 863 

19th century, Jaipur 
Diameter ? 

Ahmedabad, Museum of the L. D. Institute of Indology 





Figure D023.1 - Front of the astrolabe (courtesy Professor Nalini Balbir) 


863 


The entry is based on a photo kindly sent by Professor Nalini Balbir, Paris. My repeated letters 
requesting permission to study the astrolabe did not receive any response from the L. D. Institute. 
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Standard Astrolabes for Latitude 27 made at Jaipur 


Components 

Plate with crown, shackle, rete for 14 stars, alidade with a sighting tube, washer, 
pin and wedge. The ring is missing. 

Front 

Very low crown, its outline forming an arc of a circle. The scale on the rim is 
divided in 1 ° and in 6° and numbered in 6s from 1 to 60. Altitude circles are drawn for 
every 2°and azimuth arcs for 6°; there are lines for unequal hours. None of these is 
numbered. The plate is calibrated for the latitude of ca. 27°. 

Rete 

The rete consists of the three rings of the Tropic of Capricorn, equator and ecliptic 
and the small disc around the hole at the centre. These are held together by the 
equinoctial bar which has no counter change. The ring of the ecliptic is divided into the 
12 zodiac signs and labelled with their names. Each sign is divided into 15 parts of 2° 
each, but not numbered. 

There are 14 dagger-shaped star pointers. Their names are listed below. 

Table D023-1 Star Names on the Rete 



Star Name 
as engraved 

Full/Correct 

form 

Identification 

1 

illegible 

Matsyodara 

(3 Ceti 

2 

Rohini 


a Tauri 

3 

Brahmahrdaya 


a Aurigae 

4 

Ardra 


a Orionis 

5 

illegible 

Lubdhaka 

a Canis Majoris 

6 

Maghd 


a Leonis 

7 

Puphd 

Purva-phdlgum 

a Leonis 

8 

Citrd 


a Virginis 

9 

Marici 

Marici 

q Ursae Majoris 

10 

Svdti 


a Bootis 



D023 - Astrolabe for Latitude 27 , not signed, not dated 


2219 



Star Name 
as engraved 

Full/Correct 

form 

Identification 

11 

Abhijita 

Abhijit 

a Lyrae 

12 

illegible 

Sravana 

a Aquilae 

13 

A. mu. (?) 

Asvamukhci 

8 Pegasi 

14 

illegible 

Purva-bhadrapadci 

(3 Pegasi 


Back 

No photo is available of the back. The alidade is equipped with a sighting tube. 
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D024 ASTROLABE FOR LATITUDE 27 


NOT SIGNED, NOT DATED’ 


19th century, Jaipur 
Diameter 175 mm 


Figure D024.1 - Front of the astrolabe (photo from Moskowitz 1979) 


Entry based on Moskowitz 1979, item 88, p. 21 




D024 - AStrolabe for latitude 27 , not signed, not dated 
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Components 

Plate with crown (d. 175, h. 210), shackle and ring, rete (d. 159) for 21stars, 
alidade (1. 165) with a sighting tube and pin. Washer and wedge are modern 
replacements. 

Front 

The crown is high and lobed. The scale on the rim is divided in 1° and 6° and 
numbered in 6s serially from 1 to 60. Altitude circles are drawn for every 3° and azimuth 
arcs for every 10° below and above the horizon. There are lines for seasonal hours. 
None of these is numbered. The plate is calibrated for the latitude of 27°; but this is not 
recorded either. 

Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn, 
the equator and the ecliptic which are held together by the equinoctial bar without 
counter change. There are 21 dagger-shaped star pointers, 12 to the north of the ecliptic 
and 9 to the south. All the names could not be deciphered in the photo published in the 
catalogue. 

Back 

On the back, the rim carries a degree scale divided and numbered exactly as in the 
front. Rest is said to be blank. 

Bibliography 

Moskowitz 1979, item 88, p. 21. 
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Figure D025.1 - Front of the astrolabe (courtesy Anthony J. Tuner) 


D025 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 865 

19th century, Jaipur 
Diameter 427 mm 

Vicenza, PC of Mr Giancarlo Beltrame (# 412) 


865 


This entry is based on the notes and photos kindly provided by Anthony J. Turner. The Beltrame 
collection is catalogued by Anthony Turner and others; cf. Brenni 1996, p. 16. 










D025 - Astrolabe for latitude 27 , not signed, not dated 
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Components 

Plate (d. 427) with crown and shackle, rete for 25 stars; the alidade is missing. The 
components are held together by a modern bolt and nut. One of the star pointers (|3 Cet) 
has been soldered to the rete in the course of a later repair. 

Front 

The lobed crown is small, so also the shackle. The scale on the rim is divided in 
1° and in 6°. The groups of 6° are numbered serially from 1 to 60. Altitude circles 
appear to have been drawn for every 2° and numbered. Azimuth arcs are engraved 
above and below for every 6° and numbered along the horizon line. Lines are drawn for 
unequal hours. The plate is calibrated for the latitude of 27°, but there is no inscription 
to this effect. 

Rete 

The rete consists of three rings of the Tropic of Capricorn, the equator and the 
ecliptic held together by the equinoctial bar, which has a counter change at the centre. 
Segments of the solstitial bar join the ecliptic ring and that of equator in the upper half, 
and central disc with the ecliptic ring below. In the lower half, the ring of the equator 
and that of the Tropic of Capricorn are joined by two straight bars situated on either side 
of the meridian. 

The ecliptic ring is divided into 12 the signs of the zodiac and labelled with their 
names. Each sign is divided into 5 parts and numbered as 6, 12, 18, 24, 30. 

There are 25 dagger-shaped star pointers. It is difficult to read their names in the 
photo, but they are likely to represent the following stars. 

Table D025-1 Stars on the Rete 



Star Name 

Identification 

1 

SamudrapaksT 

|3 Ceti 

2 

Matsyodara 

(3 Andromedae 

3 

Matsyodarapada 

y Andromedae 

4 

Rohinl 

a Tauri 

5 

Brahmahrdaya 

a Aurigae 
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Star Name 

Identification 

6 

Prajapati 

6 Aurigae 

7 

Ardra 

a Orionis 

8 

Lubdhaka 

a Canis Majoris 

9 

Punarvasu 

(3 Geminorum 

10 

Lubdhakabandhu 

a Canis Minoris 

11 

? 


12 

Purvaphdlgum 

6 Leonis 

13 

Hasta 

6 Corvi 

14 

Simhahrdaya 

a Leonis 

15 

Marici 

rI Ursae Majoris 

16 

Citrd 

a Virginis 

17 

Svdti 

a Bootis 

18 

Sarpagrlvd 

a Serpentis 

19 

Abhijit 

a Lyrae 

20 

Sravana 

a Aquilae 

21 

Kukkutapuccha 

a Cygni 

22 

Asvamukha 

e Pegasi 

23 

Satabhisa 

X Aquarii 

24 

Purvabhadrapada 

(3 Pegasi 

25 

7 
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Back 

No photo is available of the back. The scale on the rim is divided in 1° and in 6°. 
But only in the upper half the groups are numbered, as 6—90; 90— 6. It is not known 
what is contained in the upper left quadrant. There is sine graph in the upper right 
quadrant. The two lower quadrants contain the shadow squares of 12 (left) and 7 (right) 
divisions. 

Bibliography 
Brenni 1996, p. 16. 
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D026® ASTROLABE FOR LATITUDE 27°, WITH A FAMILY OF HORIZONS ON 
THE BACK, NOT SIGNED, NOT DATED 866 

19th Century 
Diameter 302 mm 

Bielefeld, Kunstgewerbesammlung der Stadt Bielefeld, Stiftung Huelsman (# H-W 93) 



Figure D026.1 - Front of the astrolabe (photo by S. R. Sarma) 


866 


Described briefly, without drawing attention to the unusual feature on the back, in Syndram 1989, 
pp. 64-65, fig. 5 (front view). 




D026 - Astrolabe For Latitude 27 , with a family of horizons on the back, not signed, not dated 
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It is a well-crafted astrolabe with a reticulated crown and with an unusual feature 
of a family of horizons at the back, but marred by various errors. 

Components 

Plate with crown (d. 303, h. 333), shackle and ring, rete (d. 274), washer, alidade, 
washer, pin. The wedge is a modern substitute. 



Figure D026.2 - Crown of the astrolabe (photo by S. R. Sarma) 


Front 

The ring is large with circular section; the shackle is relatively small, but with 
large trifoliate bases. The crown is fashioned in the form of two swans ( hcimsci-s ) with 
engraved lines to show the wings, tail feathers, neck, eyes and beaks. These lines are 
engraved on both sides of the astrolabe. 

The limb is graduated in 1° and 6° and numbered in 6s serially from 1 to 60. The 
circular rim is cut very deeply, so that part of the scale is coming apart between 36° and 
42° in the north-east. Altitude circles are drawn for each 6° and labelled on both sides 
of the meridian. The plate is calibrated roughly for the latitude of 27°, but there is no 
inscription to this effect. Azimuth arcs are drawn above and below the horizon, 
somewhat irregularly for every 6°; these are labelled along the oblique horizon. Some 
arcs, drawn wrongly, are apparently discarded; they are not cut deeply like the others. 

There are three unusual features on this plate: In the upper half, four radial lines, 
two on either side of the meridian, are drawn from the centre at a distance of 6 degrees. 
The purpose is not clear. Parallel to the east west line, 43 mm to the north, there is 
another horizontal line with deeply cut dots; the purpose of this is not clear either. No 
hour lines are drawn in the lower half. 
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Figure D026.3 - Front of the plate (photo by S. R. Sarma) 

Rete 

The rete is made of very thin copper sheet and is rather wobbly. Here the almost 
complete rings of Capricorn, the equator and the ecliptic are held together by a broad 
equinoctial bar without any counter change. The equator is counterchanged where it 
intersects with the ring of the ecliptic. The ecliptic ring is divided into 12 signs of zodiac 
and labelled with the names of the signs; each sign is subdivided into groups of 6° and 
labelled from 6 to 30, and the edge of the ecliptic ring is calibrated for single degrees. 
The numerals here are slightly different from those on the mater plate, especially 4 and 
8. There are 22 dagger-shaped star pointers, 10 outside the ecliptic and 12 inside. The 
star names are often abbreviated and often poorly engraved. 


D026 - Astrolabe For Latitude 27 , with a family of horizons on the back, not signed, not dated 
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Figure D026.4 - Rete of the astrolabe (photo by S. R. Sarma) 

Table D026-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Matsyoda 

Matsyodara 

(3 Andromedae 

2 

Naighairikota 

Nahara-kulya ? 

y Eridani 

3 

Roham 

Rohini 

a Tauri 

4 

(not named) 

Pretasira 

(3 Persei 

5 

Vrcihmahr 

B rahma-h rdaya 

a Aurigae 

6 

Mivapa 

Mithuna-vdma- 

pada 

(3 Orionis 

7 

Ardra 


a Orionis 

8 

Lubdhaka 


a Canis Majoris 

9 

Ludhvakba 

Lubdhaka-bandhu 

a Canis Minoris 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

10 

Mahdpurasa 


a Hydrae 

11 

Maghd 


a Leonis 

12 

Puphd 

Purva-phdlgu.nl 

6 Leonis 

13 

Citrd 


a Virginis 

14 

Svdtl 

Svdti 

a Bootis 

15 

Vi. bhu. ci. 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

16 

Sa.dhb.si. 

Sarpadharl-sira 

a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Asvamusa 

Asvamukhci 

8 Pegasi 

20 

Purva-bhbdra 

Purva-bhadrapada 

(3 Pegasi 

21 

SamudrapaksT (!) 

Satabhisd 

X Aqarii 

22 

Ubhd 

Uttara-bhbdrapadb 

y Pegasi 


Back 

The rim on the upper half carries the altitude scale, divided in 1° and 6° and 
labelled from 6 to 90, separately in each quadrant (6—90; 90—6). Here the division 36 
is wrongly labelled as 35 on the right as well as on the left. The double scale continues 
in the lower half, but not labelled. 

Inside the scale are drawn the south-north and the east-west lines. In addition, there 
are also four concentric circles instead of the three for the tropics and equator. The circle 
of Cancer is much larger than in the front; here it has a diameter of 63 mm while in the 
front it measures 56 mm only. 

The upper right quadrant carries a sine-cosine grid, formed by 33 equi-distant 
vertical parallel lines and 32 equidistant horizontal parallel lines, instead of 30 parallels! 


D026 - Astrolabe For Latitude 27 , with a family of horizons on the back, not signed, not dated 
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The lower right quadrant carries a single shadow square for a gnomon of 7 feet. It is 
drawn very carelessly, the vertical side is slanted and the two sides form an angle of less 


than 90°. 



Figure D026.5 - Back of the Astrolabe (photo by S. R. Sarma) 


The left half consisting of the upper and lower left quadrants is filled with the 
projection of a family of half-horizons from 12° to 66°, at intervals of 6°. These are 
numbered at both ends. Usually such families of horizons are engraved on a special plate 
of the astrolabe, often with declination scales. This is the only astrolabe where this 
feature occurs on the back, but without declination scales. Interestingly, Joshi Dharm 
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Standard Astrolabes for Latitude 27 made at Jaipur 


Chand of Lahore (fl. 1854-73) made two identical sine quadrants (J.forthcoming) where 
the reverse side is filled by such a family of horizons. It is possible that this astrolabe 
also may have been made by him, but then it is intriguing why the obverse side was 
calibrated for the latitude of 27° and not for the latitude of Lahore at 32°. 

Alidade 

The alidade is about 274 mm long; it is not graduated. A finely made sighting tube 
is attached to this upon two struts. The tube is slightly longer than the diameter of the 
astrolabe itself. 

Bibliography 

Syndram 1989, pp. 64-65, fig. 5. 

Sarma 2015b, pp. 293-294, no. [36], 
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D027® ASTROLABE FOR LATITUDE 27°, MADE FOR MADANAMOHANA 
SARMA 

Mid 20th century, Jaipur 
Diameter 230 mm, copper 
Jaipur, Museum of Indology 


Figure D027.1 - Front of the astrolabe. On the left, the actual specimen (photo by S. R. Sarma); on the 
right, the drawing from Madanamohana Sarma’s book 

In 1951, Madanamohana Sarma of Jaipur, who prepares annual pancangas 
(Sanskrit almanacs), published a Hindi translation of Mahendra Suri’s Ycintraraja. 
About this time, he appears to have designed an astrolabe for the latitude of 27° and got 
it made. In the book are reproduced the original drawings according to which the 
astrolabe was made around 1950. Therefore, chronologically this is the last astrolabe 
made according to tradition. 

Components 

Plate with crown (d. 230), rete for stars, alidade with a sighting tube, pin. Shackle, 
ring, wedge are missing. 

Front 

The crown and the plate are cut out from a copper sheet somewhat crudely. The 
crown has a strange shape with decorative lines. The rim carries the degree scale divided 
in 1° and 6°; groups of 6° are numbered serially from 1 to 15, separately for each 
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Standard Astrolabes for Latitude 27 made at Jaipur 


quadrant, starting at the east and west points and reaching up to the north or south points. 
Altitude circles are drawn for each 3°. The first ten circles are numbered on both sides 
of the meridian. Azimuth arcs are drawn for each 10° below the horizon and numbered. 
There are lines for seasonal hours and lines for equal hours counted from the eastern 
and western horizons. 



Figure D027.2 - Drawing the latitude plate 


Both sets of lines are numbered from the western horizon from 1 to 12, the equal 
hours as sa[ma]ho[rci] and the seasonal hours as vi[sama]ho[rd]. The plate is calibrated 
for the latitude 27° but is not labelled to this effect. 
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Rete 

The rete consists of the ring of the Tropic of Capricorn, the ring of the ecliptic, 
and the lower half of the equatorial ring. These are joined by the east-west and south- 
north bars without any counter change. The ecliptic is divided into the 12 signs and 
labelled. Each sign is divided into five units, but not labelled. There are 15 star pointers 
which are shaped like tiger’s claws. Interestingly 13 of these stars are the junction stars 
of the traditional lunar mansions; lubdhaka is not a lunar mansion, but is known to 
Sanskrit astronomy. Only lubdhaka-bandhu is the new astrolabe star introduced by 
Mahendra Suri. 


Table D027-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Asvim 


(3 Arietis 

2 

RohinT 


a Tauri 

3 

Ardra 


a Orionis 

4 

Lubdhaka 


a Canis Majoris 

5 

Lu.ba. 

Lubdhaka-bandhu 

a Canis Minoris 

6 

Maghd 


a Leonis 

7 

U.phd. 

Uttara-phalgum 

(3 Leonis 

8 

Hasta 


5 Corvi 

9 

Citra 


a Virginis 

10 

Svdtl 

Svati 

a Bootis 

11 

Anuradha 


5 Scorpii 

12 

Abhijit 


a Lyrae 

13 

Sravana 


a Aquilae 

14 

Sa.vi. 

Satabhisd 

X Aquarii 

15 

Pu.bhd 

Purva-bhadrapada 

(3 Pegasi 
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Standard Astrolabes for Latitude 27 made at Jaipur 



Figure D027.3 - Back of the astrolabe (photo by S. R. Sarma) 

Back 

The rim on the back is graduated in 1° and 6°, and numbered in 6s from 6 to 90, 
separately for each quadrant, starting at the east and west points and reaching up to the 
north or south points. 

On the back, the upper left quadrant is blank. On the upper right quadrant, attempt 
was made to draw declination arcs and the curves for unequal hours but the exercise 
was abandoned midway. On the lower half are drawn the shadow squares, on the left 
for the gnomon of 7 digits and on the right for the gnomon of 12 digits. The scales on 
the left are divided into 7 divisions, those on the right into 6 divisions only. The legends 
do not distinguish between the umbra recta ( sama-chayci ) and umbra versa (viloma 
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chdyd) but simply mention chdyd (shadow) for both the vertical and horizontal scales. 
Thus on the left, both vertical and horizontal scales carry the legend chciyd 7 (shadow 
7) and on the right again both the scales the legend chdyd 12 (shadow 12). 

The alidade is equipped with a sighting tube. 

Bibliography 

Madanamohana Sarma, Yantrardja-Paricaya, Jaipur 1951. 
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SILVER ASTROLABES MADE IN JAIPUR IN THE 20TH CENTURY 

In the twentieth century some enterprising jewellers produced silver astrolabes for 
foreign buyers. Five specimens are known in different collections. These are not original 
creations, but are copied from earlier brass astrolabes. The first three specimens, D028, 
D029 and D030, are copied from D007 which is still in Jaipur or another similar 
specimen. The exact models for D031 and D032 have not come to light so far; they may 
be in some private collections in Jaipur. 

Besides these silver astrolabes, there is a double ring dial preserved in the National 
Museum at New Delhi; this too appears to have been produced in the twentierh century 
at Jaipur, in imitation of some brass model. It will be described in section Y. 

Different from these is a special type of sine quadrant made in silver; it is not a 
twentieth centurycopy of an existing brass model, but an original device which Raja 
Ram Singh of Kota, got designed by a certain Vaijanatha’s son and presented to the 
Givernment of India ca. 1839. 867 Its present location is not known. It will described in 
section K. 


867 


Cf. Middleton 1839. 
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D028® SILVER ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

20th century, Jaipur 
Diameter 212 mm 

New Delhi, National Museum (# 86.193/1) 



Figure D028.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Silver Astrolabes made in Jaipur in the 20th century 


This astrolabe closely imitates D025 in the numbering of the degree scale, in the 
design of the rete and in the unusual pairs of shadow squares on the back. There are 
slight differences in the stars on the rete. Either D025 or some other astrolabe akin to it 
must have used as the model for producing this silver astrolabe. 

Components 

Plate with crown (d. 212, h. 253.3, t. 1.5), shackle and ring, rete (d. 187, t. 2.5) for 
32 stars, alidade (length 193) with a sighting tube (length 203), rule (length 113, w. 8). 

Front 

High crown with lobes but roughly rectangular in outline, shackle with circular 
bases, and a plain ring. The degree scale on the rim consists of three bands, the narrow 
outer and inner bands are divided in 1°, the broader middle band is divided in 6° and 
numbered in rather large numerals from 1 to 60, most unusually, starting from the east 
point and proceeding in counter-clockwise direction. Altitude circles are drawn for each 
2° and azimuth arcs for each 6° below the horizon. In the lower half, there are lines for 
seasonal hours and dotted lines for equal hours counted from the eastern and western 
horizons. None of these lines is numbered. The altitude circles are arranged for the 
latitude of 27°, but this is not stated. 

Rete 

The rete is made of a heavier plate with a thickness of 2.5 mm. It consists of four 
circular rings, viz., the two tropics, equator and the ecliptic, and the four are held 
together by the complete equinoctial and solstitial bars which are without counter 
change. In the lower half, the equatorial ring and that of the Tropic of Capricorn are 
joined by two straight supports. The ecliptic ring is divided into the 12 zodiac signs and 
each sign into three units. These are labelled as follows. In the first unit of each sign is 
written the name of the sign and 10, in the next unit 20 and in the third unit 30 and so 
on. In engraving 10, often a dot is used instead of the zero. Each unit of 10 is subdivided 
into single degrees on the outer rim and on the edge of the ecliptic ring. 

Star pointers are mostly dagger-shaped. However, there are seven which are 
created inside the circular rings of ecliptic and the Tropic of Cancer by heart-shaped 
incisions. 
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Figure D028.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


Table D028-1 Stars on the Rete 


Star Name Full/Correct Identification 

as engraved Form 


1 Samudrapaksi 


|3 Ceti 


2 


Sa.paksimusa 868 


Samudrapaksi- y Ceti 
mukha 


868 


This is the first time this star Samudra-paksi-mukha, literal translation of fam al-qitus, is shown on 
a Sanskrit astrolabe. 
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Silver Astrolabes made in Jaipur in the 20th century 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

3 

Vretasira 

Pretasira 

|3 Persei 

4 

Rohini 


a Tauri 

5 

Vrahmahr 

Brahma-hrdaya 

a Aurigae 

6 

Prajapati 


6 Aurigae 

7 

Mi.vamapada 

Mithuna-vdma- 

pada 

(3 Orionis 

8 

Mi.vamahasta 

Mithuna-vama- 

hasta 

Y Orionis 

9 

Ardra 


a Orionis 

10 

Ludhaka 

Lubdliaka 

a Canis Majoris 

11 

Suvdhakabadhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Puna 

punarvasu 

(3 Geminorum 

13 

Aslayd 

Aslesd 

t, Cancri 

14 

Mahapurusa 


a Hydrae 

15 

Purvdphdlgum 


6 Leonis 

16 

Kakapada 

Kdkapaksa 

y Corvi 

17 

Hasta 


6 Corvi 

18 

Sitaha 

Pulaha ? 

(3 Ursae Majoris 

19 

Vasista 

Vasistha 

t, Ursae Majoris 

20 

Citrd 


a Virginis 

21 

Svdti 


a Bootis 

22 

Marici 


T| Ursae Majoris 

23 

SapagrTvd 

Sarpagrivd 

a Serpentis 

24 

Viyanyya 

Visakha-matr- 

mandala 

a Coronae Borealis 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

25 

Abhijit 


a Lyrae 

26 

Sravana 


a Aquilae 

27 

Dhanista 

Dhanisthd 

(3 Delphini 

28 

Kukutapu 

Kukkuta-puccha 

a Cygni 

29 

Asvamusa 

Asvamukha 

e Pegasi 

30 

Satabhisa 


X Aquarii 

31 

Pu.bhd 

Purva-bhadrapada 

(3 Pegasi 

32 

U.bhadra 

Uttara-bhadrapada 

y Pegasi 


Back 

As in the front, the degree scale on the rim at the back also consists of three bands, 
but the outer band is not graduated, the inner band is divided in 1 °, rather unevenly, and 
the middle band in 6° and numbered from 6 to 90, separately for each quadrant, starting 
from the east and west points and reaching up to the south and north points. The upper 
left quadrant contains a sine-cosine graph with 30 horizontal and 30 vertical parallels, 
where each fifth line is highlighted with dots. The upper right quadrant is empty. 
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Silver Astrolabes made in Jaipur in the 20th century 



Figure D028.3 - Back of the astrolabe (photo by S. R. Sarma) 


In the lower half, there are two sets of shadow squares, one inside the other. The 
outer one is for the gnomon of 12 digits; here all the four scales are divided into 12 parts 
each, and each part into 4 smaller units. On the left, the horizontal scale is numbered 
from 1 to 12, starting from the meridian and proceeding leftwards; the numbering is 
continued in the vertical scale up to 24. On the right the numbering commences at the 
top of the vertical scale and continues on the horizontal scale up to 24 at the meridian. 
The label above the horizontal scale on the left reads samabhd sa[m]ku 12 (umbra recta. 







D028 - Silver Astrolabe for Latitude 27 , not signed, not dated 


2245 


gnomon [of] 12 [digits]); the label above the horizontal scale on the right reads 
visamabhci sa[m]ku 12 (umbra versa, gnomon [of] 12 [digits]). 

The inner squares are for the gnomon of 7 digits; here all the four scales are 
divided into 7 parts each, and each part into 4 smaller units. On the left, the horizontal 
scale is numbered from 1 to 7, starting from the meridian and proceeding leftwards; the 
numbering is continued in the vertical scale up to 14. On the right the numbering 
commences at the top of the vertical scale and continues on the horizontal scale up to 
14 at the meridian. The label above the horizontal scale on the left reads samabha 
sa[m]ku 7 (umbra recta, gnomon [of] 7 [digits]); the label above the horizontal scale on 
the right reads visamabhci sa[m]ku 7 (umbra versa, gnomon [of] 7 [digits]). 

Alidade and Rule 

The alidade has ornate ends and a matching centre piece. A sighting tube, 
somewhat longer than the alidade, is attached to it. The tube is slightly bent now. In the 
front there is a rule with an ornate terminal like those of the alidade. Unlike D025, this 
does not have a longitudinal slit with a cursor, nor is it graduated. There is a washer and 
a pin, but the original wedge is missing. The whole ensemble is held together by a 
twisted wire loop. 
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D029® SILVER ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

20th century, Jaipur 
Diameter 213 mm 

London, Science Museum (# 1990-605) 



Figure D029.1 - Front of the astrolabe (photo by S. R. Sarma) 


D029 - Silver Astrolabe for Latitude 27 , not signed, not dated 
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This astrolabe is exactly like the previous astrolabe at the National Museum of 
New Delhi in all respects including the size and must have made by the same jeweller 
of Jaipur who produced the previous one. The only difference is that there is a nicely 
crafted wooden case to keep this astrolabe. 

Components 

Plate with crown (d. 213, h. 253), shackle and ring, rete (d. 189) for 32 stars, 
alidade with sighting tube, pin, washer, wedge, wooden box, cloth bag. In the wooden 
box, there is a recess for the alidade. 

Front 

The crown is exactly like the crown of the previous astrolabe. The degree scale is 
numbered in the same manner in large numerals starting from the east point and 
proceeding in counter-clockwise direction. The altitude circles, azimuth arcs and hour 
lines are drawn in the same fashion. 

Rete 

The rete is designed in the same manner with the same number of star pointers; 
even the errors in star names are the same. 
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Silver Astrolabes made in Jaipur in the 20th century 



Figure D029.2 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The scale on the rim, the sine-cosine graph in the upper left quadrant and the 
double shadow squares in the lower half are exactly like in the previous astrolabe, so 
too are the alidade pivoted at the back and the rule in the front. 
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Figure D029.3 - Wooden box (photo by S. R. Sarma) 


Provenance 

Acquired from Christie’s auction on 27 September 1990; cf. the auction catalogue, 
lot 191, pp. 41-42. 
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D030 SILVER ATROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 869 

20th century, Jaipur 
Diameter ? 

PLU 



Figure D030.1 - Front of the astrolabe (photo courtesy Jeremy Collins, Christie’s) 


869 


Entry based on a photo kindly given by Jeremy Collins, Christie’s, in 1993. 
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This astrolabe shares many of the unusual features of the previous two astrolabes, 
but is slightly different from them. 

Components 

Plate with crown, rete for 37 stars, pin. The shackle and ring are missing. No 
information about the alidade and the sighting tube, and the wedge. There is no rule in 
the front as in the other specimens of this group. 

Front 

Unlike the crown of the previous two astrolabes, the crown here is quite plain 
without any lobes in the profiles. At the base are two circular projections on each side, 
at the top a circular finial with a hole, through which the suspension mechanism passes. 

But scale on the rim imitates the rim of the previous two astrolabes with three 
bands and is numbered in the same fashion serially from 1 to 60, starting at the east 
point and proceeding in counter-clock direction. The altitude circles, azimuth arcs and 
the lines for seasonal and equal hours are drawn in the same style. 


Rete 

The rete is also designed in the same fashion with four rings held together by the 
complete equinoctial and solstitial bars which are without counter change. But unlike in 
the previous two astrolabes, there are 37 star pointers which are listed below. 


Table D030-1 Stars on the Rete 


Star Name 
as engraved 


1 Samudrapaksi 


Machodara 
Samudrapakslprstha 870 
samudra.dvi.pr.l 


Full/Correct Identification 

Form 

(3 Ceti 

Matsyodara (3 Andromedae 

7i Ceti 
? 


870 


This name, Samudrapaksi-prstha (back of the sea bird) occurs here for the first time and may refer 
to Sadr al-qaytus (the breast of Cetus, jt Ceti). 
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Silver Astrolabes made in Jaipur in the 20th century 


5 

Asvarn 

Asvim 

(3 Arietis 

6 

Samudra.pa.pucha 871 

Samudrapaksl- 
puccha ! 

y Ceti 

7 

Rohini 


a Tauri 

8 

Bramahrdaya 

Brahma-hrdaya 

a Aurigae 

9 

Mi.vd.ha. 

Mithuna-vdma- 

hasta 

y Orionis 

10 

Mi.vd.pdda 

Mithuna-vdma- 

pada 

(3 Orionis 

11 

Mrgasi 

Mrgasird 

k Orionis 

12 

Prajdpa 

Prajdpati 

6 Aurigae 

13 

Mi.da.md. 

Mith una-daksina- 
pada 

k Orionis 

14 

Ardra 


a Orionis 

15 

Lubdhaka 


a Canis Majoris 

16 

Lu.badhu 

Lubdhaka-bandhu 

a Canis Minoris 

17 

Aslesd 


t, Cancri 

18 

(not named) 

Maghd 

a Leonis 

19 

Mahdpurupa 

Mahdpurusa 

a Hydrae 

20 

Kratu 


a Ursae Majoris 

21 

Pu.pha. 

Purva-phalgum 

6 Leonis 

22 

U.phd. 

Utta ra -phdlgun T 

(3 Leonis 

23 

Hasta 


6 Corvi 

24 

Vasistha 


t, Ursae Majoris 

25 

Citrd 


a Virginis 


871 


Samudrapaksl-puccha (tail of the sea bird). But Samudrapaksl itself indicates the southern tip of 
the tail, while the northern tip is designed as Uttara-samudrapaksl. Therefore the star named here 
as Samudrapaksl-puccha might in fact be the mouth of the sea bird (fam al-qaytus, y Ceti). 
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26 

MarTci 


T| Ursae Majoris 

27 

Svati 


a Bootis 

28 

Visakha 


a Librae 

29 

Vi.matr. 

Visakha-matr- 

mandala 

a Coronae 

Borealis 

30 

Sarpagnvd 


a Serpentis 

31 

Anuradha 


5 Scorpii 

32 

Abhijit 


a Lyrae 

33 

Sr civ cinci 


a Aquilae 

34 

Dhanista 

Dhanisthd 

|3 Delphini 

35 

Kukutapucha 

Kukkuta-puccha 

a Cygni 

36 

Satabhisd 


X Aquarii 

37 

Pu.bhadra. 

Purva-bhadrapada 

(3 Pegasi 

37 

Uttard.bhd. 

Uttara- 

bhadrapada 

y Pegasi 


Back 


No information is available about the back. 
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D031 SILVER ASTROLABE FOR LATITUDE 26°, NOT SIGNED, NOT DATED 872 

20th century, Jaipur 

Diameter 317 mm 

PLU; ex-Time Museum, Rockford 



Figure D031.1 - Front View of Astrolabe (courtesy Sotheby’s) 


872 


Based on detailed photos kindly provided by Sotheby’s, London. 
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This large silver astrolabe is quite different from the preceding three specimens 
and is modelled on astrolabes produced in Kuchaman which will be discussed in a 
following section. In particular, the rete of the present astrolabe has a remarkable 
similarity with the rete in C035, a large (d. 304) and heavy 6-plate Sanskrit astrolabe 
now in a private collection in France. Obviously the maker of this silver astrolabe had a 
Kuchaman astrolabe as his model. The astrolabe is neatly made, the geometrical lines 
are drawn accurately, and the legends and numbers are engraved almost correctly. The 
numerals bear close resemblance to modern printed characters. 

Components 

Plate with crown (d. 317, h. 383), shackle, ring, rete for 25 stars, alidade without 
sights, pin and wedge. 

Front 

The high crown is lobed and scalloped. The degree scale on the rim is divided in 
1° and in 6°. Groups of 6° are numbered serially from 1 to 15, separately in each 
quadrant, starting from the east and west points and reaching up to the south and north 
points as 1—15; 15—1; 1—15; 15—1. 

On the plate are drawn south-north and east-west lines, and the concentric circles 
representing the Tropic of Capricorn, the celestial equator, and the Tropic of Cancer. 
Altitude circles are drawn for each 2°, and azimuth arcs for each 4° above the horizon 
and for each 2° below the horizon. Lines for unequal hours are drawn as continuous 
arcs from the centre. However, none of these three sets of lines is labelled. The plate is 
calibrated for the latitude of 26° but there is no label displaying this value. 873 

Rete 

The three rings of Capricorn, equator and ecliptic are held together by the 
equinoctial bar with two counter changes, both on the west. The lower segments of the 
equinoctial ring and the ring of Capricorn are joined together by three X shaped ornate 


It is difficult to say whether the choice of this latitude 26° was deliberate or accidental; probably 
the latter. The model for this astrolabe emanates from Kuchaman whose latitude is 21 °. Jaipur, 
where the silver astrolabes are most probably produced, is also situated on the same latitude of 
27°. 


873 
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Silver Astrolabes made in Jaipur in the 20th century 



supports which appear in the astrolabes made by LaksmTnarayana at Kuchaman. The 
support in the middle has a different design, matching with the arches under the eastern 
and western ends of the east-west bar. A similar arch joins the rings of the equator and 
the ecliptic in the upper half. In the middle of the X-shaped support to the left in the 
lower half, there is a handle to rotate the rete around the centre. 


Figure D031.2 - Rete of the Astrolabe (photo courtesy Sotheby’s) 

The ecliptic is divided into 12 signs and labelled with their names; each sign is 
divided into groups of 6° and numbered; the bevelled edge of the ecliptic ring is 
graduated in 1°. There are 22 curved dagger-shaped star pointers. The following is 
roughly the sequence in increasing order of right ascension. 
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Table D031-1 Stars on the Rete 



Star Names 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 


(3 Ceti 

2 

Simha-hrdaya 

(sic!) 

Matsyodara 

(3 Andromedae 

3 

AsvinT 


(3 Arietis 

4 

BharanT 


41 Arietis 

5 

ManusyapaksT 

Manusyaparsva 

a Persei 

6 

Rohini 


a Tauri 

7 

Mi.vd.pd. 

Mithuna-vdma- 

padci 

(3 Orionis 

8 

Vrahmahrdaya 

Brahma-hrdaya 

a Aurigae 

9 

Ardra 


a Orionis 

10 

Lubdhaka 


a Canis Majoris 

11 

Ni.pd. 

Prajdpati ? 

6 Aurigae ? 

12 

Lubdhabamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

13 

Mahdpurusa 


a Hydrae 

14 

Hastd 

Hasta 

6 Corvi 

15 

Ja.phd. 

Uttaraphalgum 

(3 Leonis 

16 

Citrd 


a Virginis 

17 

Marici 


T] Ursae Majoris 

18 

Svdti 


a Bootis 

19 

Sarghothivd 

SarpagrTvd 

a Serpentis 

20 

Abhijit 


a Lyrae 

21 

Sravana 


a Aquarii 

22 

Kurkatapucha 

Kukkutapuccha 

a Cygni 
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Silver Astrolabes made in Jaipur in the 20th century 



Star Names 
as engraved 

Full/Correct Identification 

Form 

23 

Asvamukha 

8 Pegasi 

24 

Satabhisd 

X Aquarii 

25 

Purvabhadrapatci 

Purvci-bhadrapada (3 Pegasi 


Besides these 25 star names, 5 more are engraved on the rete without the 
corresponding pointers: Krti (sic! Krttikci, q Tauri), Ci.pu.pu.ta. (sic! Punarvasu, |3 
Geminorum), Pu[rva]pha[lgum] (6 Leonis.), Visdkhd (a Librae), Anuradha (5 Scorpii). 

Back 

On the back, the degree scale on the rim is divided in 1° and in 6°. In the upper 
half groups of 6° are numbered separately for each quadrant from 6 to 90, starting 
respectively from the east and west points and reaching the south point. The upper left 
quadrant contains a sine-cosine graph with 30 horizontal and 30 vertical parallels. The 
upper right is occupied by a solar quadrant with axial scales and associated quarter 
circles for each 6° of solar longitude, labelled from the winter solstice to the summer 
solstice on the vertical axis and from the summer solstice to the winter solstice on the 
horizontal axis. 

The two lower quadrants contain shadow squares, on the left for the gnomon of 12 
digits, and on the right for the gnomon of 7 digits. The scales are divided respectively 
into 12 or 7 units and numbered accordingly; these units are further subdivided into 6 
parts each. The vertical scale on the left carries the label dvadasamgula-vilomachaya 
(umbra versa of [the gnomon of] 12 digits) and the horizontal scale dvadcisamgula- 
samachdyd (umbra recta of [the gnomon of] 12 digits); the horizontal scale on the right 
is designated as satpdmgula-samachdyd (umbra recta of [the gnomon of] 7 digits) and 
the vertical scale satpdmgula-vUomachdyd (umbra versa of [the gnomon of] 7 digits). 

Alidade 

An alidade is pivoted to the centre on the back. Its right and left halves are divided 
into 30 parts each and numbered accordingly from the centre. The maker failed to add 
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sights to the alidade; consequently it is non-functional. A pin and wedge hold the parts 
together. 



Figure D031.3 - Back of the astrolabe (courtesy Sotheby’s) 
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Silver Astrolabes made in Jaipur in the 20th century 


Provenance 

It was formerly in the collection of the Time Museum, Rockford, Ill, USA 
(inventory no. 1752) and described in Turner 1985. After the dissolution of this 
museum, the astrolabe changed hands and came up for auction at Sotheby’s of London 
in 2007. Its present location is not known. 

Bibliography 

Turner 1985, no. 14, pp. 118-119. 

Sotheby’s, London, Arts of the Islamic World, including Fine Carpets and textiles, 
auction catalogue of 24 October 2007, item 201, pp. 192-195. 
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D032 SILVER ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 874 

20th century, Jaipur, Rajasthan 

Diameter 360 mm 

PLU 



Figure D032.1 - Front of the astrolabe (photo from Linton 1980) 


874 


Entry based on the photos in Linton 1980, no. 231, pp. 185-187. 
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Silver Astrolabes made in Jaipur in the 20th century 


This is a large (d. 360 mm) and heavy (4.580 kg) silver astrolabe with a table of 
the limits of zodiac signs and a horary quadrant engraved on the back. Tables of limits 
are engraved on the backs of many Indo-Persian astrolabes, 875 but this is the only 
Sanskrit astrolabe bearing such a table. There are a few examples of Sanskrit horary 
quadrants, 876 but this is the only Sanskrit astrolabe with a horary quadrant. It is unlikely 
that the astrological tables and horary quadrant on the back were introduced for the first 
time by the maker of the silver astrolabe in the 20th century. Most probably this silver 
astrolabe is a copy of an earlier brass astrolabe which has not come to light so far. 

Components 

Plate with crown (d. 360), shackle and ring, rete, alidade with sighting tube, pin 
and wedge. 

Front 

The crown is rather small; each profiles is made up of a large ogee at the base 
followed by three small lobes. The shackle and ring are plain. Are drawnOn the front of 
the crown is engraved ||safcft'|| meaning ‘energy’ or ‘energy personified as goddess.’ The 
degree scale on the rim is divided in Vi°, 1° and in 6°. The groups of 6° are numbered 
only in the upper half, from 6 to 90, separately for each quadrant, starting from the east 
and west points and reaching up to the south point. 877 In the lower half the cells are 
blank. 

Inside the degree scale are drawn the east-west and north-south diameters and the 
concentric circles of equator and Cancer are drawn. The maker wanted to draw altitude 
circles for every 2°, but managed to draw only 40 circles above the local horizon, with 
every third circle highlighted with dots. 878 These circles are numbered in 6s on both 
sides of the meridian. Azimuth arcs are drawn above and below for every 6°. Lines for 


875 Cf. Introduction to A, 2.6.4.2; Kaye 1918, p. 125; Sarma 2003, p. 49. 

876 See section K on Sanskrit quadrants. 

877 This is usually the style of numbering the altitude scales on the back. 

Linton 1980, p, 185, states that altitude circles are drawn for every 3°. Then only 30 would have 
sufficed and not 40! 
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seasonal hours are drawn in the lower half. Neither the azimuth arcs nor the hour lines 
seem to have been numbered. 

At the middle of the plate, just below the line of local horizon, there is an 
inscription in two lines which is partly blocked by the rete. It commences with a in the 
first line and with the numeral 6 in the second. Possibly the first line reads aksabhd and 
the second 6/6 (midday equinoctial shadow 6;6) which is valid for the latitude 27°. The 
Linton catalogue and the Drouot catalogue of 1982 merely say that the plate is calibrated 
for 27°. 

Rete 

The rete consists of three rings of Capricorn, equator and ecliptic which are almost 
complete. These are held together by the equinoctial bar without any counter change. A 
segment of the solstitial bar joins the central disc to the ecliptic ring below. 

The ecliptic ring is divided into the 12 zodiac signs and labelled. Each sign is 
divided into five parts and numbered in 6s. There are 29 flame-shaped star pointers of 
which only 20 are named. 

Table D032-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Nahar ka tara 14 s79 

Nadyantaka 

0 Eridani 

2 

Rohinl 


a Tauri 

3 

Brahmahrda 

Brahma-hrdaya 

a Aurigae 

4 

Mith unavamapada 


(3 Orionis 

5 

Prajdpati 


5 Aurigae 

6 

Ardra 


a Orionis 

7 

Lubdhaka 


a Canis Majoris 

8 

Lubdhakabamdhu 

a Canis Minoris 



879 


Nahar ka tara (star of the river) is Hindi, the Sanskrit name being Nadyantaka. The number 14 
after the name is inexplicable. 
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Silver Astrolabes made in Jaipur in the 20th century 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

9 

Mahdpurusa 


a Hydrae 

10 

Maghd 


a Leonis 

11 

Pu.bhd. (sic!) 

Purva-phdlgum 

6 Leonis 

12 

Citrd 


a Virginis 

13 

Marie a 

Marici 

q Ursae Majoris 

14 

Svdti 


a Bootis 

15 

Visdsdmdtrmadala 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

16 

SarpadharTsira 


a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Satabhisd 


X Aquarii 

20 

Pu.bhd. 

Purva-bhadrapada 

(3 Pegasi 


Back 

The degree scale on the rim of the back is as in the front. As in the front, here also 
the circles of equator and the Tropic of Cancer also drawn. In the upper left quadrant is 
engraved a sine-cosine graph with 60 horizontal and 60 vertical parallels. In the upper 
right is a solar quadrant with axial scales and 30 declination circles, one for each 6° of 
solar longitude, labelled from the winter solstice to the summer solstice on the horizontal 
axis and from the summer solstice to the winter solstice on the vertical axis. A horary 
quadrant is also drawn in this quadrant. 

In the lower half are drawn shadow squares. The square on the left is for the 
gnomon of 12 digits. Here the vertical and horizontal scales are each divided into 12 
parts and numbered accordingly and each part is further subdivided into 5 divisions. 
Along the vertical scale is engraved the label dvadasamgulasamkor vilomachaya (umbra 
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versa of the gnomon of 12 digits), and below the horizontal scale the label 
dvadasamgulasamkoh samachdyd (umbra recta of the gnomon of 12 digits). 

The shadow square on the right is for the gnomon of 7 digits. Here the vertical and 
horizontal scales are divided into 7 units each and numbered accordingly and each unit 
is further subdivided into 7 parts. Below the horizontal scale is engraved the label 
saptdmgulasamkoh samachdyd (umbra recta of the gnomon of 7 digits) and along the 
vertical scale the label saptdmgulasamkor vilomachdyd (umbra versa of the gnomon of 
7 digits). 
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Silver Astrolabes made in Jaipur in the 20th century 



,, n'fc.-j'f v y 3 > 






Figure D032.2 - Back of the astrolabe (photo from Linton 1980) 
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Figure D032.3 - Astrological Tables on the Back (Detail from Figure D032.2) 


Astrological Tables on the Back 

Around the shadow tables in the lower half are drawn six semi-circular rows, but 
the two inner rows are not filled in. The second row from the outside is divided into 12 
zodiac signs and filled with their names. The first row contains the names of the 
corresponding lunar mansions. The names are generally engraved in full; the names 
which contain the prefixes purva° and uttara 0 are abbreviated. Interestingly in Aslesa 
and Anuradha, the initial a is replaced by the avagraha sign. 

The third and fourth semi-circular rows contain a table of the limits or terms of 
the signs, which are called hudud in Arabic and haddas in Sanskrit Tdjikd astrology. 880 
Here the 30 degrees of each sign are divided into 5 parts and each part is assigned to a 
planet other than the sun and moon. In these tables usually in each cell the individual 
strength of the planet concerned is given, but the present table shows the cumulative 
strength of a particular planet and the strength of the preceding planets. 881 Thus the 
distribution of the haddas of Aries is shown as follows: 6 Jupiter, (6 + 6 =) 12 Venus, 
(6+6+8 =) 20 Mercury, (6+6+8+5 =) 25 Mars, (6+6+8+5+3 =) 30 Saturn. 


880 


881 


I am grateful to Dr Martin Gansten for this information. 
See, for example, Table A003-5. 
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Silver Astrolabes made in Jaipur in the 20th century 


Table D032-2 Limits of the Signs 


Aries 

6 Jupiter 

12 Venus 

20 Mercury 

25 Mars 

30 Saturn 

Taurus 

8 Venus 

14 Mercury 

22 Jupiter 

27 Saturn 

30 Mars 

Gemini 

6 Mercury 

12 Venus 

17 Jupiter 

24 Mars 

30 Saturn 

Cancer 

7 Mars 

13 Venus 

19 Mercury 

26 Jupiter 

30 Saturn 

Leo 

6 Jupiter 

11 Venus 

18 Saturn 

24 Mercury 

30 Mars 

Virgo 

7 Mercury 

17 Venus 

21 Jupiter 

28 Mars 

30 Saturn 

Libra 

6 Saturn 

14 Mercury 

21 Jupiter 

28 Venus 

30 Mars 

Scorpio 

7 Mars 

11 Venus 

19 Mercury 

24 Jupiter 

30 Saturn 

Sagittariuds 

12 Jupiter 

17 Venus 

21 Mercury 

26 Mars 

30 Saturn 

Capricorm 

7 Mercury 

14 Jupiter 

22 Venus 

26 Saturn 

30 Mars 

Aquarius 

7 Venus 

13 Mercury 

20 Jupiter 

25 Mars 

30 Saturn 

Pisces 

12 Venus 

16 Jupiter 

19 Mercury 

28 Mars 

30 Saturn 
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Figure D032.4 - The Florary Quadrant in the Upper Right Quadrant (Detail from Figure D032.2) 

Horary Quadrant 

In the solar quadrant in the upper right is incorporated a horary quadrant with nine 
scales to be used in different seasons. In the last cell of each scale is written the duration 
of the half day in ghatTs. The values in the second to the ninth scale are: 13 V 2 , 14 14, 14 
V 2 , 15, 15 V 2 , 16, 16 V 2 , 17. The value in the first, i.e., the innermost, scale is blocked by 
the alidade in the photo. It is likely to be 13. These nine scales can be used for the six 
months from the winter solstice to summer solstice; the same scales can be used in the 
reverse order for the six months from summer solstice to winter solstice. At winter 
solstice, the duration of half the day is 13 ghatTs; the length of the full day is 27 ghatTs 
or 10 hrs 48 min. At summer solstice, the duration of half day is 17 ghatTs; then the day- 
length is 34 ghatTs or 13 hrs 36 min. 

Provenance 

Came up for auction at Paris in 1980 along with Linton’s collection; and again in 
28 April 1982 in the Nouveau Drouot auction. Its present location is not known. 
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ASTROLABES FOR LATITUDE 27° MADE AT KUCHMAN 

Kuchaman (27; 10° N, 74;52° E) has been a small princely estate (thikana) in 
Rajasthan and its ruler bore the title Thakur. It is some 120 km north-west of Jaipur 
(26;54° E, 75;48° N) and situated roughly on the same latitude 27° as Jaipur. It became 
a major centre of production of Sanskrit astrolabes and other instruments in the 
nineteenth century, either through the patronage of the rulers or through the initiative of 
certain astronomers. 

The earliest dated instrument produced here (D033) is dated 1813. About the same 
time was produced also D034. The last dated astrolabe (D037) was made in 1903. 
Between these two dates were produced several astrolabes and other instruments at 
Kuchaman. 

Astrolabe D034 is the most ornate specimen of the Sanskrit astrolabes with single 
plates. The unknown astrolabe maker of Kuchaman designed the crown very elegantly 
in form of a stylized lotus. In the rete, he connected the equator ring by means of ornate 
bridges with the ecliptic ring in the south and with the Capricorn ring in the north. 

These decorative features were copied in several astrolabes and thus distinguish 
the astrolabes produced at Kuchaman from others. Among these, the four astrolabes 
(D036, D037, D038 and D039) produced around the close of the nineteenth century 
deserve special mention. Three of these were designed by the astronomer Jayakrsnadasa 
and one by his son Haridatta, but all the four were fabricated by the artisan 
Lakslnarayana. The obverse sides of these four astrolabes are designed for the latitude 
of 27°; for some unknown reason, the reverse side is also engraved with altitude circles, 
not for 27°, but for 18°. Besides this strange and inexplicable anomaly, they share the 
same characteristics in the design of the crown and rete with the other astrolabes of 
Kuchaman. 
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D033 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED, WITH 
STAR POSITIONS MARKED ON THE PLATE 882 

1813, Kuchaman, Rajasthan 
Diameter 203 mm 
Washington DC, PC 


Figure D033.1 - Front of the astrolabe (courtesy the owner) 


882 


Entry based on photos kindly provided by the owner. 
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Astrolabes for Latitude 27 made at Kuchman 


On the crown of this instrument is engraved scan. 1870 Kucammana-madhyai, ‘VS 
1870 = AD 1813-1814, at Kuchaman’. Thus it is the earliest dated astrolabe made at 
Kuchaman which is extant. It does not have any of the characteristic features of the 
Kuchaman astrolabes which developed subsequently in this town. The style of the crown 
and the style of the inscription resemble the same in two astrolabes made at Jodhpur 
D049 and D050). It is apparently made out of a rather thin sheet of brass; the engravings 
on the front side have left strong impressions on the back. Though rete carries 22 named 
star pointers, the positions of 9 stars are shown on the plate with inlaid silver nails. 

Components 

Plate (d. 203) with crown and shackle, rete for 22 stars, alidade with a sighting 
tube, pin and wedge. 

Front 

The crown has two lobes and one scallop on each profile and there are projections 
resembling tiger’s claws at the base on either side. The shackle has a trifoliate shape. 
The degree scale on the rim is divided in 1° and 6° and numbered in 6s separately for 
each quadrant as 6—90; 90—6; 6—90; 90—6. The inner periphery of the scale 
constitutes the Tropic of Capricorn. Inside this are drawn the circles of equator and that 
of the Tropic of Cancer. 

Altitude circles are drawn for each 3° and every third circle is highlighted with 
dots. These are not numbered. 

Azimuth arcs are drawn for each 9° above and below the horizon. These are 
numbered just below the horizon line and above the horizon all along the periphery. In 
the lower half, lines are drawn for seasonal hours and equal hours (dotted) counted from 
the western horizon. But these are not numbered. 

Below the local horizon is engraved 27 chcii 6 5. This would mean that the altitude 
circles are drawn for the latitude of 27° where the midday equinoctial shadow {chcii, 
corrupt for chdyd, ‘shadow’) is 6;5. 

Most unusual is the fact that silver pins are inlaid on the surface of the plate to 
indicate the positions of nine stars with their names engraved next to them. The points 
have been hammered from the front side of the plate and where they projected outside 
of the surface at the back, there were cut off flush with the surface of the back. Therefore 
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in the photo of the back of the astrolabe, these nine bright points can be seen. The names 
are very carelessly engraved. These positions practically correspond to those on the rete 
when the rete is at rest, i.e. at the zero point. 



Figure D033.2 - Star Positions marked on the Latitude Plate (courtesy the Owner) 

Table D033-1 Stars on the Plate 


Star Name Full/Correct Identification 

as engraved Form 


1 Asvini 


Asvim 


(3 Arietis 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

2 

Roy ani 

Rohini 

a Tauri 

3 

Lubdhaka 


a Canis Majoris 

4 

? 

Lubdhaka-bandhu 

a Canis Minoris 

5 

Maghd 


a Leonis 

6 

Svdta 

Svati 

a Bootis 

7 

Abha 

Abhijit 

a Lyrae 

8 

Svana 

Sravana 

a Aquilae 

9 

Pu.bhadra 

Purva-bhadrapada 

(3 Pegasi 


Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are held in place 
by the equinoctial bar which has a counter change at the centre. In the lower half, two 
straight bars, placed asymmetrically on either side of the meridian join the rings of the 
equator and that of the Tropic of Capricorn. A segment of the solstitial bar joins the 
central ring with the lower part of the ecliptic ring. The ecliptic ring is divided into the 
12 signs of the zodiac and filled with the names of the signs very carelessly. The signs 
are not further subdivided, which is most unusual. There are 22 named star pointers. 


D033 - Astrolabe for latitude 27 , not signed, not dated, with star positions marked on the plate 


2275 



Figure D033.3 - Rete of the astrolabe (photo courtesy the owner) 

Table D033-2 Stars on the Rete 



Star Name 

Full/Correct 

Identification 


as engraved 

Form 


1 

Samadrapara 

SamudrapaksT 

(3 Ceti 

2 

Machodara 

Matsyodara 

|3 Andromedae 

3 

Asvarn 

AsvinT 

(3 Arietis 

4 

Royana 

RohinT 

a Tauri 

5 

Bramaride 

Brahmahrdaya 

a Aurigae 

6 

Pdtl 

Mithuna-vdma- 

pada 

(3 Orionis 

7 

Adra 

Ardra 

a Orionis 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

8 

(indecipherable) 

Lubdhaka 

a Canis Majoris 

9 

Lubada 

Lubdhakabandhu 

a Canis Minoris 

10 

Mdhdpurasa 

Mahdpurusa 

a Hydrae 

11 

Magd 

Maghd 

a Leonis 

12 

Purabapha 

Purva-phdlgum 

5 Leonis 

13 

Harasta 

Hasta 

5 Corvi 

14 

Cltrd 

Citrd 

a Virginis 

15 

Svdtah 

Svdti 

a Bootis 

16 

Marie a 

Marici 

q Ursae Majoris 

17 

Sarapadharl 

Sarpadharisira 

a Ophiuchi 

18 

Abhaca 

Abhijit 

a Lyrae 

19 

Svana 

Sravana 

a Aquilae 

20 

AsvanT 

Asvandbhi 

5 Pegasi 

21 

Pubhadra 

Purva-bhadrapada 

(3 Pegasi 

22 

Satasd 

Satabhisd 

X Aquarii 


Back 

On the back, the rim of the upper half carries the altitude scales which are divided 
in 1° and in 6°. Groups of 6° are numbered from 6 to 90, separately for each quadrant, 
starting from the east and west points and reaching up to the south point. 

In the upper left quadrant are projected five lines of unequal hours which are 
numbered as 6, 12, 18, 24, 30 (?). The upper right quadrant contains a sine-cosine graph 
with 30 horizontal and 30 vertical parallels. Two quarter circles are drawn at 7 and 12 
divisions; the latter represents the obliquity of the ecliptic. 
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Figure D033.4 - Back of the astrolabe (photo courtesy the owner) 


In the lower half, outlines are drawn for two shadow squares, but these are left 
incomplete, without dividing the scales. 

The alidade is equipped with a sighting tube. 
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D034® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 883 

Early 19th century, before 1828, Kuchaman 
Diameter 173 mm 

London, Victoria & Albert Museum (# IM 409 1924); 

CCA 92 

This is the first Sanskrit astrolabe to be studied by modern scholarship. William 
H. Morley described it in his classic work Description of a Persian Astrolabe 
constructed for Shah Husain Safawi in 1856. 884 Robert H. Gunther treated it as the first 
Hindu astrolabe in his Astrolabes of the World, where he assigned it the number 92. 885 
Consequently it bears the CCA no. 92. Morley states that the astrolabe belonged 
originally to a certain Mrs. Furlong around 1828 and was deposited in the Museum of 
the Royal Asiatic Society in August 1829 ‘and about that time submitted to the late Dr. 
Rosen’s inspection, who translated the inscriptions.’ After the dissolution (?) of the 
Museum of the Royal Asiatic Society, the astrolabe was transferred to the Victoria and 
Albert Museum. 

It is a beautifully crafted astrolabe; the crown is reticulated in the form of an 
inverted lotus flower. This became the characteristic feature of many astrolabes 
produced subsequently at Kuchaman, although it is nowhere delinately as elegantly as 
here. The lines and circles are drawn very neatly. Good and generally correct 
calligraphy of numbers and letters. 

Components 

Plate with crown (d. 173, h. 214, t. 3), shackle and ring, rete (d. 152, t. 2) for 23 
stars, alidade with a sighting tube, washer, pin, horse. 


Victoria and Albert Museum wrote to say that they do not permit the publication of private 
photography of their objects. Therefore, this entry is regretfully without my photos of this beautiful 
astrolabe. Gunther 1932, no. 92, pp. 221-222. 

884 Morley 1856, pp. 41-42, plate xxi, fig. 44. 

Gunther 1932, no. 92, pp. 221-222. 


885 
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Front 

The ring and shackle are small and plain. The crown is reticulated in the form of 
an inverted lotus which encloses an upright flower with five petals, with decorative lines 
on both sides. The degree scale on the rim is divided in 1 ° and 6° and numbered in 6s 
separately for each quadrant as 1-90; 90-1; 1-90; 90-1. Altitude circles are drawn for 
each 2°, with every fifth (i.e. 10°) highlighted with dots. Azimuth arcs are traced for 
every 6° below the horizon. In the lower half are the lines for unequal hours. But none 
of these sets is numbered. The arrangement of the altitude circles shows that the plate is 
deigned for the latitude of 27° which is the latitude of Kuchaman. 886 


Rete 

The rete is rather plain. The three bands of Capricorn, equator and ecliptic held 
together by the east-west equinoctial bar without any counter-change. The equator ring 
is counterchanged at its intersection with the ecliptic ring. The ecliptic is divided into 
12 signs and labelled as Mesa, Vrsa, Mithuna, Karka, Simha, Kanyd, Tula, V[r]scika, 
Dhana ( Dhanus ), Makara, Kumbha, Mina. Each sign is subdivided into 5 units and 
numbered anticlockwise as 6, 12,.. 30. The rim of the ecliptic ring is divided into single 
degrees. 

There are 23 star pointers (11 outside and 12 inside the ecliptic), generally dagger¬ 
shaped; two have the shape of tiger’s claw. The stars are listed below in the order of 
increasing right ascension, starting from the vernal equinox. 


Table D034-1 Stars on the Rete 


1 

2 

3 

4 


Star Name 
as engraved 

SamudrapaksT 

Matsyodara 

Nahari 

Pretasira 


Full/Correct 

Form 


Identification 

|3 Ceti 

(3 Andromedae 
y Eridani 
(3 Persei 


Morley, following him Gunther, states that the plate is calibrated for the latitude of 24° which is 
not correct. 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

5 

Rohinl 


a Tauri 

6 

Brahmahrda 

Brahmahrdaya 

a Aurigae 

7 

Mith unavamapada 


y Orionis 

8 

Ardra 


a Orionis 

9 

Lubdhaka 


a Canis Majoris 

10 

Lubdhakavadhu 

Lubdhakabandhu 

a Canis Minoris 

11 

Mahdpurusa 


a Hydrae 

12 

Maghd 


a Leonis 

13 

Citrd 


a Virginis 

14 

SvdtT 

Svdti 

a Bootis 

15 

Vi.matnnandala 

Visdkhd 

matrmandala 

a Coronae Borealis 

16 

SarpadharTsira 


a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Kurkutapu 

Kukkutapuccha 

a Cygni 

20 

Asvamukha 


8 Pegasi 

21 

Satajivd 

Satabhisd 

X Aquarii 

22 

Purvabhadrapada 

Purva Bhadrapada 

(3 Pegasi 

23 

Uttardbhd 

Uttard Bhadrapada 

y Pegasi 


Back 

The degree scale on the rim is divided and numbered as in the front. The upper 
left quadrant bears the sine-cosine grid with 30 horizontal and 30 vertical parallels. The 
arc of obliquity is drawn at the 12th division. The 30 horizontal lines are extended into 
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the upper right quadrant to form declination circles there. The realted signs are labelled, 
starting from the centre, along the vertical radius, as Ka[r]ka, Simha, Kanya ( Kanya ), 
Tula {Tula), Vrsca ( Vrscika ), Dhana (Dhanuh ), along the horizontal radius as Mithuna, 
Vrsa, Mesa, Mina, Kumbha, Maka[ra\. 

Shadow squares are drawn in the two lower quadrants. On the left for the shadows 
cast by a gnomon of 7 feet; the 7 divisions are numbered and each division is subdivided 
into 5 units; the vertical scale carries the label saptamgula-samkoh viloma-chaya 
(reverse shadow of the gnomon of 7 digits) and the horizontal scale the label 
saptamgula-samkoh sama-chdya (direct shadow of the gnomon of 7 digits). The square 
on the right is for shadows cast by a gnomon of 12 digits; the 12 divisions are numbered 
and each division is subdivided into 3 units; here the horizontal scale is accompanied by 
the label dvadasamgula-samkoh sama-chdya (direct shadow of the gnomon of 12 digits) 
and the vertical scale dvadasamgula-samkoh viloma-chaya (reverse shadow of the 
gnomon of 12 digits). 

The alidade is divided into 26 (?) parts on each side; it is fitted with a sighting 
tube. The wedge is made in form of a small neat horse with its eye clearly marked. 
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D035® ASTROLABE FOR LATITUDE 27°/18°, DESIGNED BY 

jayakrsnadAsa, made by laksmInArAyana 

1887, Kuchaman, Rajasthan 
Diameter 220 mm 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 



Figure D035.1 - Front of the astrolabe (photo by S. R. Sarma) 














D035 - Astrolabe for Latitude 27 /18 , designed by Jayakrsnadasa, made by Laksminarayana 


2283 


The iscription on the back informs that this astrolabe was designed by 
Jayakrsnadasa and made by Laksminarayana at Kuchaman in 1887 for Acalesvara. 
Calligraphy is good, but the labels are full of errors. The next three astrolabes are also 
produced by this Laksminarayana and display many common traits. 

Components 

Plate with crown (d. 220), shackle, ring, rete for 18 stars, alidade with a sighting 
tube, pin and wdge. 

Front 

The crown is crudely shaped like an inverted lotus. It is partly broken and attached 
to the main plate with a supporting strip. The ring and shackle are plain. The degree 
scale on the rim is divided in 1° and 6° and numbered in 6s clockwise from 1 to 60. 
Altitude circles are drawn for each 3°; every third line is highlighted with dots. Azimuth 
arcs are drawn above and below the horizon for every 6°. Unequal hour lines are drawn 
in the lower half. None of these lines is numbered. The plate is calibrated for the latitude 
of Kuchaman at 27° but is not so marked. 

Rete 

The three almost complete rings of the Tropic of Capricorn, celestial equator and 
the ecliptic are held together by the east-west equinoctial bar with one counter change 
at the centre. The equator ring is counterchanged at its intersection with the ecliptic ring. 
In the south the rings of the equator and the ecliptic are connected by an ornate U-shaped 
bridge. The same shape is joined top to top to form an ornate X-shaped bridge, which is 
used three times to connect the rings of the celestial equator and the Tropic of Capricorn 
in the north. The ecliptic ring is much wider than the other rings. It is divided into the 
12 signs of the zodiac and labelled but not always correctly. Thus Tula (instead of Tula), 
Vrsci (instead of Vrscika) and Dhana (instead of Dhanuh). Each sign is divided into 
units of 6°, and labelled 6, 12, 18, 24 and 30. The bevelled edge of the ecliptic ring is 
graduated in single. 

There are 18 dagger-shaped (some straight and some curved) star pointers. These 
are arranged below in the order of increasing right ascension, starting from the vernal 


equinox. 
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Table D035-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamurapaksT 

Samudra-paksT 

|3 Ceti 

2 

Macliodara 

Matsyodara 

|3 Andromedae 

3 

(not named) 

Pretasira 

(3 Persei 

4 

Rohini 


a Tauri 

5 

Arsa 

Ardrd 

a Orionis 

6 

Lubdhaka 


a Canis Majoris 

7 

Lubdhabadhu 

Lubdhaka-bandhu 

a Canis Minoris 

8 

Hasta 


5 Corvi 

9 

Cittard 

Citrd 

a Virginis 

10 

MasvT 

MarTci 

r| Ursae Majoris 

11 

SvdtT 

Svdti 

a Bootis 

12 

RbpedhbrTsira 

Sarpcidhbrisira 

a Ophiuchi 

13 

Abhijit 


a Lyrae 

14 

Avana 

Sravana 

a Aquilae 

15 

Kukutapuccha 

Kukkutapuccha 

a Cygni 

16 

Asamusa 

Asvamukha 

8 Pegasi 

17 

Satabhisd 


X Aqurii 

18 

Pubhdda 

Purva-bhadrapada 

|3 Pegasi 


Back 

The entire rim is covered by the degree scale which is divided in 1 ° and 6°. In the 
upper half, groups of 6° are numbered, separately for each quadrant, from 6 to 90. In 
the lower half the divisions are not numbered. 


D035 - Astrolabe for Latitude 27 /18 , designed by Jayakrsnadasa, made by Laksminarayana 
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The instrument maker first drew altitude circles on this side at intervals of 3° for 
the latitude of 18°. Abandoning these, he drew altitude circles once again on the other 
side of the plate for the latitude of 27° and treated that side as the front of the astrolabe. 
Consequently the upper half of what is now the back contains non-functional altitude 
circles. 

In the lower half are drawn shadow squares, on the left for the gnomon of 12 digits 
and on the right for the gnomon of 7 digits. The vertical and horizontal parts of the left- 
hand side square are divided into 12 parts each and numbered accordingly. These carry 
the following labels: 

dvadasdmgulasamkuvilomacha (sic! dvadasdrigula-sariku-vilomachaya, ‘reverse 
shadow of the gnomon of 12 digits’) and 

dvddasamgulasamkulomacha (sic! dvadasangula-sanku-samachaya, ‘direct shadow of 
the gnomon of 12 digits’). 

The vertical and horizontal scales of the square on the right are divided into 7 
parts each and numbered accordingly. These are accompanied by the following labels: 
saptdmgulasamkuvilomachd (sic! saptangula-sanku-viloma-chayd , ‘reverse shadow of 
the gnomon of 7 digits’) and 

saptdmgulasamkulomachd (sic! saptdngulo-sanku-sama-chdyd, direct shadow of the 
gnomon of 7 digits)/ 887 


887 


While the inverse shadow or umbra verse is viloma-chaya, the direct shadow is not loma-chaya, 
but sama-chaya. 
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Figure D035.2 - Inscription at the back (photo by S. R. Sarma) 


Inscription 

With in the shadow box and below it is engraved the maker’s signature which runs 
thus in 5 lines: 

jo si jayakrsnadasaji krtam. 

uratd (sic! read: usta[da]) laksmmdrdycinena yu (sic! read: su) sampaditam. 
pam. jyotirvid audicya mahadevastanu (sic! read: °sunu ) 
acalesvarakasya ycimtrardja. 
kucdmani. 

‘Designed ( krta ) by the astrologer Jayakrsnadasa-jl, 

well executed ( susampadita ) by the master artisan ( ustad) 

LaksmTnarayana. 888 

This yantrardja belongs to Acalesvara, son of the Audicya Brahmin, Pandit 
Jyotirvid Mahadeva. [The astrolabe was made in the city of] Kuchaman.’ 

On the left of the shadow box is written Sam. 1944, which corresponds to AD 1887-88. 

There is an alidade to which a sighting tube was attached; it is somewhat longer 
than the diameter of the astrolabe. 


On this astrolabe maker, see Sarma 2010, s.v. Laksminarayana. 
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D036® ASTROLABE FOR LATITUDE 27 718° DESIGNED BY 

jayakrsnadAsa, made by lakmInArAyana 

1902, Kuchaman, Rajasthan 
Diameter 219 mm 
Paris, PC 



Figure D036.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Like the previous astrolabe, this one also is designed by the same Jayakrsnadsa 
and fabricated by the same Laksmlnarayana for the same patron Acalesvara, but after a 
gap of 15 years. 

Components 

Plate with crown (d. 219, h. 258, t. 1.5), shackle and ring, rete (d. 200 ) for 19 
stars, alidade with a sighting tube, pin, washer. The wedge is missing; a crude piece of 
iron is used in its place. 

Front 

The reticulated crown is similar to the crown in the previous astrolabe D035. The 
shackle and ring are plain. The degree scale on the rim is divided in 1° and 6° and 
numbered in 6s serially from 1 to 60. Altitude circles are drawn for every 2°; alternate 
lines are dotted. Azimuth arcs are traced for every 6 above and below the horizon. There 
are lines for unequal hours in the lower half. But none of these is numbered. The equator 
and the tropic of Cancer are shown as dotted lines above the horizon, but plain below. 
The prime vertical is also dotted. The plate is designed for the latitude of 27° and but 
this is not stated on the plate. 

Rete 

The three rings of the Tropic of Cancer, the ecliptic and the Tropic of Cancer and 
an almost complete ring of equator, which is counterchanged at its intersection with the 
ecliptic ring, are held together by the east-west equinoctial bar, which has a counter¬ 
change at the centre. The rings of the ecliptic and the equator are connected in the south 
by an ornate U-shaped bridge (of the same design as in D035). In the north, the equator 
ring and the Capricorn ring are joined by three ornate X-shaped bridges which are 
formed by joining two U-shaped pieces, one upright and the other inverted. 

The ecliptic ring is much wider than the other two rings. It is divided into the 12 
signs and labelled with their names. Each sign is divided into 5 units and labelled 
anticlockwise as 6, 12,...30. 
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Figure D036.2 - Rete of the Astrolabe (photo by S. R. Sarma) 

Table D036-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamurapaksT 

Samudra-paksT 

|3 Ceti 

2 

Machodara 

Matsyodara 

(3 Andromedae 

3 

(not named) 

Pretasira 

(3 Persei 

4 

Rohini 


a Tauri 

5 

Ardra 


a Orionis 

6 

Lubdhaka 


a Canis Majoris 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Lubdha.badhu 

Lubdhaka-bandhu 

a Canis Minoris 

8 

Hastd 


5 Corvi 

9 

Citrdrd 

Citrd 

a Virginis 

10 

MasvT 

Marlci 

q Ursae Majoris 

11 

Svdtl 

Svdti 

a Bootis 

12 

(not named) 

Sarpagrlvd 

a Serpentis 

13 

RapedharTsira 

Sarpadharlsira 

a Ophiuchi 

14 

Abhejit 

Abhijit 

a Lyrae 

15 

Sravana 


a Aquilae 

16 

Ku pucha 

Kukkutapuccha 

a Cygni 

17 

Asamusa 

Asvamukha 

8 Pegasi 

18 

Satabhisd 


X Aquarii 

19 

U.bhadci 

Uttara-bhadrapcida 

y Pegasi 


Back 

The degree scale on the entire rim is divided in 1° and 6°, but groups of 6° are 
numbered only in the two upper quadrants for measuring the altitude, as 6—90; 90—6. 
As in D035, here also a full set of altitude circles are drawn at intervals of 3° for the 
latitude of 18°. The prime vertical is shown as a dotted line above the horizon; below 
the horizon it is discontinued. 


D036 - Astrolabe for Latitude 27 /18 designed by Jayakrsnadasa, made by Lakminarayana 
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Figure D036.3 - Back of the Astrolabe (photo by S. R. Sarma) 


In the two lower quadrants, there are shadow squares, on the left for shadows cast 
by the gnomon of 12 digits and on the right for shadows thrown by the gnomon of 7 
feet. The labels on the four scales have several errors; the correct forms are given in 
brackets: 

Vertical scale on the left: dvadasagulasamkuvilomacha ( dvadasangula-sanku-vilomci- 
chaya ), ‘umbra versa of the 12-digit gnomon’ 

Horizontal scale on the left: dvadasagulasarnkulama ( dvadasangula-sanku-sama- 
chdyd), ‘umbra recta of the 12-digit gnomon’ 

Horizontal scale on the right: saptdgulasakulomachd ( saptdngula-sanku-sama-chdyd ), 
‘umbra recta of the 7-digit gnomon’ 
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Vertical scale on the right: saptdgulasakuvilomachd ( saptdngula-sanku-viloma-chdyd ), 
‘umbra versa of the 7-digit gnomon’. 

The alidade (length 200 m) carries a slighting tube (slightly bent) of 220 mm 
length. The tube is supported by triangular uprights of 30 mm height. There is a pin. 

Inscription 

There is an inscription mentioning the designer, maker and the owner in five lines; 
the first two lines are inside the shadow square, the rest are below. The inscription reads 
thus: 

jo si jayakrsnaddsajl krtam 

ustdda laksminarayanena susampaditam \ 

pain, jyotirvida audlcya mahddevasunu-acalesvara- 

kasya yamtrardja 

kucamani 

‘Designed by the astrologer ijosi) Jayakrsnadasa-jl, well executed by the 
master artisan ( ustdd ) LaksmTnarayana, this astrolabe belongs to Acalesvara, 
son of the Audlcya Brahmin, Pandit, Jyotirvid Mahadeva. [The astrolabe was 
made in the city of] Kuchaman.’ 

To the left of the shadow squares is engraved the date of manufacture of the 
astrolabe as samvat 1959, which translates as AD 1902. 

Provenance 

Formerly of Jean Lagarde; came for auction at Christie’s on 9 April 1975, lot no. 

88. 
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D037 ASTROLABE FOR LATITUDE 277 18°, DESIGNED BY H ARID ATT A, 
MADE BY LAKSMINARAYANA 889 

1903, Kuchaman, Rajasthan 
Diameter 244 mm 
Hastings-on-Hudson, Tesseract 


Figure D037.1 - Front of the astrolabe (photo courtesy Dr David Coffeen) 


889 


Entry based on the notes kindly provided by Professor David Pingree and Dr Clemency Montelle 
who read the astrolabe for the auction house of Skinner, and detailed photos from Tesseract. 
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This astrolabe was made by the same Laksminarayana as in the previous two cases, 
but was designed not by Jayakrsnadasa, but by son Haridatta. 

Components 

Plate with crown (d. 244, h. 283), shackle and ring, rete for 18 stars, alidade with 
a sighting tube; original pin and wedge are lost; the parts are held together now by a 
modern bolt and nut. 

Front 

The astrolabe bears a high crown on which the outlines of an inverted lotus are 
engraved but not cut a jour. Probably the artisan wanted to cut off some portions and 
create a perforated crown as in his three other extant astrolabes, but failed to do so. The 
astrolabe is suspended by a small shackle and a large ring. 

The degree scale on the rim is divided in 1° and 6°; groups of 6° are numbered 
serially from 1 to 60, starting at the topmost point and proceeding clockwise. 

On the plate are drawn the south-north and east-west lines, and the concentric 
circles representing the tropic of Capricorn, the celestial equator, and the tropic of 
Cancer. Altitude circles are drawn for each 2° where every third circle is highlighted 
with dots. Azimuth arcs are both above and below the horizon for each 6° and the prime 
vertical is highlighted with dots. However, neither of these two sets of lines is labelled. 
No hour lines are drawn in the lower half. The plate is calibrated for the terrestrial 
latitude 27° but there is no label displaying this value. 

Rete 

In the rete, three broad rings representing the tropic of Capricorn, the celestial 
equator and the ecliptic are held together by the east-west equinoctial bar, with a 
counter-change at the centre, and by a small part of the vertical bar which connects a 
small ring at the centre with the ecliptic ring. As in the preceding two astrolabes (D035 
and D036), here also an ornate U-shaped bridge connects the equator ring with ecliptic 
ring in south and three ornate X-shaped bridges join the lower half of the equator ring 
with the Capricorn ring. The ecliptic is divided into 12 signs of the zodiac and labelled 
with their names. Each sign is divided into five units of 6° and labelled in an 
anticlockwise direction. Single degrees are marked on the sloped edge of the ecliptic 


ring. 




D037 - Astrolabe for Latitude 27 / 18 , designed by Haridatta, made by Laksminarayana 
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There are 18 dagger-shaped star pointers. Ten of these are outside (i.e. south of) 
the ecliptic and 8 inside (north of) the ecliptic. Star names in Sanskrit are engraved on 
all pointers, except no. 11. The names are sometimes abbreviated, sometimes engraved 
incorrectly. They are listed below according to the increasing right ascension. 



Figure D037.2 - Rete of the astrolabe (photo courtesy Dr David Coffeen) 


Table D037-1 Stars on the Rete 


1 

2 


Star Name 
as engraved 

Samudrapaksa 

Matsyodara 


Full/Correct Form Identification 


Samudrapaksi |3 Ceti 

(3 Andromedae 


3 


Rohim 


a Tauri 
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Star Name 
as engraved 

Full/Correct Form 

Identification 

4 

Ardra 


a Orionis 

5 

Lubdhaka 


a Canis Majoris 

6 

Lubdhavadhu 

Lubdhaka-bandhu 

a Canis Minoris 

7 

Hasta 


5 Corvi 

8 

Marl 

Manci 

q Ursae Majoris 

9 

Citrd 


a Virginis 

10 

Svdti 


a Bootis 

11 

(not named) 

Visakhamarmandala 

a Coronae 

Borealis 

12 

Sarpcidhansara 

Sarpadhansira 

a Ophiuchi 

13 

Abhijita 

Abhijit 

a Lyrae 

14 

Sravana 


a Aquilae 

15 

Ku.pu. 

Kukkuta-puccha 

a Cygni 

16 

Asvamukha 


8 Pegasi 

17 

Satabhisd 


X Aquarii 

18 

Puvabhadra 

Purva-bhadrapada 

(3 Pegasi 


Back 

The degree scale on the rim is divided in 1° and 6°. Groups of 6° are numbered 
only in the upper half, separately for each quadrant, as 6—90; 90—6 for measuring the 
altitudes. As in the preceding two astrolabes, here also altitude circles are drawn at 
intervals of 3° for the latitude of 18°. 

In the lower half, shadow squares are engraved, on the left for the gnomon of 7 
digits and on the right for the gnomon of 12 digits. The vertical and horizontal scales on 
the left carry 7 divisions, which are further subdivided into two units each. On the right, 
likewise the 12 divisions are further subdivided into two units each. In all the four scales, 
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only the first and the last divisions are numbered. The scales are accompanied by the 
following labels: 

Vertical scale on the left: saptdmgulasdm[ku]vilomachd[yd], ‘umbra versa of the 
gnomon of seven digits’, 

Horizontal scale on the left: saptdmgulasdmku-loma( sic! read -sama)chdyd, ‘umbra 
recta of the gnomon of seven digits’, 

Horizontal scale on the right: dvddasdm[gula]sdmku-loma( sic! read -sama)chayd, 
‘umbra recta of the gnomon of twelve digits’, 

Vertical scale on the right: dvadasam (sic! read °sdm)[gulasdmku] vilomachayd, ‘umbra 
versa of the gnomon of twelve digits’. 

The alidade is fitted with a slightly longer sighting tube. The original pin and wedge are 
missing. These are replaced by a modern bolt and nut. 
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Figure D037.3 - Back of the astrolabe (photo courtesy Dr David Coffeen) 


Inscription 

Inside the shadow squares is an inscription in four lines: 
ravabahadura-maharaja-srT-serasimhajT-rajye jyo 
tirvij[j]ayakrsnatmaja-haridatta-krtam sam 1960 \ 
kdrtika sukrd 6 camdravasare ustd[da] laksmmdrd 
yana kucamanamadhye | 
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‘In the kingdom of Rao Bahadur Maharaja the glorious Serasimha (Sher 
Singh), this astrolabe was designed by Haridatta, son of astronomer 
Jayakrsna, [and was made] by the master artisan Laksminarayana. Samvat 
1960, Monday, the sixth day of the bright half of Kartika (= Monday 26 
October 1903) in Kuchaman.’ 

‘Rao Bahadur’ was a title conferred by the colonial government on Hindus of high 
social standing, but not on princes or Maharajas. The chiefs of Kuchaman were of lower 
nobility and carried the title Thakur, but they were not Maharajas. In the inscription on 
the astrolabe C034, also designed by Haridatta and fabricated by Laksminarayana, the 
title ‘Rao Bahadur’ was scratched out and replaced ‘Maharaja’. Probably the chiefs were 
aspiring for this elevated status or the instrument designer Haridatta was trying to flatter 
them. 

Provenance 

The astrolabe was formerly with the auction house of Skinner, Bolton. The late 
Professor David Pingree and his student Dr Clemency Montelle read the astrolabe for 
Skinner. Tesseract acquired it from Skinner in the sale 2133 on 13 April 2002. 

Bibliography 

Skinner 2002, no. 239, p. 37. 
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D038® ASTROLABE FOR LATITUDE 27°/18°, DESIGNED BY 
jayakrsnadAsa, made by laksminArAyana, NOT DATED 890 

Late 19th century, Kuchaman, Rajasthan 
Diameter 309 mm 
Hamburg, PC 


Figure D038.1 - Front of the astrolabe (photo by the owner) 


890 


Entry based on personal examination and photos kindly provided by the owner. 



D038 - Astrolabe for Latitude 27 /18 , designed by Jayakrsnadasa, made by Laksminarayana, not dated 
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Like the preceding three astrolabes, this one is also fabricated by the master artisan 
Laksminarayana and displays common features. However, unilike in the preceding 
astrolabes, on the reverse side the projections for latitude 18° are completed in the lower 
half as well. Therefore, the plate can be used for observations at latitude 18° as well as 
at latitude 27°, but the scale on the reverse side is not correctly numbered for altitude 
measurements. On the obverse side calibrated for latitude 27°, names of different 
localities are engraved in the spaces between the azimuth arcs, which is most unusual. 

Components 

Plate with crown (d. 309, h. 352), shackle and ring, rete for 20 stars, alidade with 
a sighting tube, pin and wedge. 



Figure D038.2 - Crown of the astrolabe (photo by the owner) 


Front 

The crown is elegantly crafted. It is cut a jour in the form of an inverted stylized 
lotus. In the front decorative lines are engraved on the surface of the crown to indicate 
the individual petals. This was not done on the back. 

The degree scale on the sim is divided in 1 ° and 6° and numbered in 6s separately 
for each quadrant as 1—90; 90—1; 1—90; 90—1. 


2302 


Astrolabes for Latitude 27 made at Kuchman 



Figure D038.3 - Obverse side of the plate (photo by the owner) 

Altitude circles are drawn for each 2° and every third circle (i.e. 6°) is highlighted 
by dots. Azimuth arcs are drawn for each 6° above and below the horizon. Below the 
horizon are the unequal hour lines. Neither the almucantars, nor the azimuths, nor the 
hour lines are numbered. The plate is designed for the latitude of 27°, but this value is 
not engraved on the plate. However, under the eastern horizon is written purvci ksitija 
(eastern horizon) and under the western horizon pascima ksitija (western horizon). 

Most unusually, in the lower half of the plate, between the azimuth lines, there are 
six inscriptions; five of these can be identified as the names of towns. Starting from the 
meridian and proceeding towards the east, the following are the inscriptions: 
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Between the azimuth lines for 


24° and 30°: kucdmani 
66°-72°: krsg <read n>gathci 
72°-78°: ajamera 
78°-84°: navdnagara 
84°-90°: devagatha 
108°-114°: carapara 
ma 21 9 I 45 


(= Kuchaman) 

(= Kishangarh 26:34° N; 74;52° E) 
(= Ajmer 26;27° N; 74;38° E) 

(= Jamnagar 22;27° N; 70;07° E) 
(= Daulatabad 19;57° N; 75; 15° E) 
(??) 

(??) 


The first five are the names of towns in the Gujarat, Rajasthan and Maharashtra. 
But they have absolutely no connection with the azimuth lines on the plate. It is quite 
intriguing why they are engraved here. 


Rete 

The rete is elegantly crafted, with a lotus-like floral ornament between the circles 
of the ecliptic and equator at the top, which provides a counterpoise to the floral pattern 
of the crown. The retes in the other astrolabes are fashioned similarly. This seems to be 
the hall mark of the artisan of Laksminarayana. The tropic of Capricorn, the equator and 
ecliptic are represented by three rings. The ecliptic ring is slightly wider. The three rings 
are held together by the east-west equinoctial bar which is counter-changed once at the 
centre. The equator ring is counterchanged at its intersection with the ecliptic ring. The 
two rings of equator and ecliptic are connected at the top by lotus-like floral ornament 
already mentioned. The two rings of the equator and the Tropic of Capricorn are held 
together in the north by three ornate bridges in the form of the letter X. Below the east- 
west bar in the east and in the west, there are arch-like patterns with three lobes. At the 
north point, two of such arch patterns are joined together back to back. 

The four slender joints connecting the ecliptic ring to the rest broke at some point 
and the ecliptic ring became detached from the rest of the rete. Subsequently the ecliptic 
ring was joined carefully to the rest of the rete by soldering at two places and adding a 
thin strip of brass at the back at two other places. Thus the north-eastern tip of the 
Capricorn ring was joined to the ecliptic ring in the region of Aquarius by soldering; so 
too the equator ring and a segment of the east-west bar to the ecliptic ring in the region 
of Aries. The north-western tip of the Capricorn ring was joined to the ecliptic ring in 
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Star Names Full/Correct Identification 

as engraved Form 


the region of Scorpio by a strip of brass; so also the equator ring and a segment of the 
east-west bar to the ecliptic ring in the region of Virgo. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. The signs are subdivided into units of 6° each; these are numbered as 6, 12, 
.. .30, in an anti-clockwise direction. The bevelled edge of the ecliptic ring is divided in 
single degrees. 

There are 20 named star pointers, but these have different shapes from those in the 
other astrolabes made by Laksmlnarayana. 


Figure D038.4 - Rete of the astrolabe (photo by the owner) 

Table D038-1 Stars on the Rete 


1 


Manusya pa 


Manusya-parsva 


a Persei 






D038 - Astrolabe for Latitude 27 /18 , designed by Jayakrsnadasa, made by Laksminarayana, not dated 
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Star Names 
as engraved 

Full/Correct 

Form 

Identification 

2 

RohinT 


a Tauri 

3 

Vamhmahrdaya 

Brahma-hrdaya 

a Aurigae 

4 

Mi.vd. 

Mithuna-vama- 

pada 

(3 Orionis 

5 

Ard 

Ardra 

a Orionis 

6 

Mi.pd 

Mithuna-daksina- 

pada 

k Orionis 

7 

Lubdhaka 


a Canis Majoris 

8 

Lubdhakavamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Simhahrdaya 


a Leonis 

10 

Hasta 


5 Corvi 

11 

Citrd 


a Virginis 

12 

Marie a 

MarTci 

r| Ursae Majoris 

13 

Svdti 


a Bootis 

14 

SarpagrTvd 


a Serpentis 

15 

Abhiji 

Abhijit 

a Lyrae 

16 

Sravana 


a Aquilae 

17 

Ku.pucha 

Kukkutapuccha 

a Cygni 

18 

Asvamusa 

Asvamukha 

8 Pegasi 

19 

Satabhisd 


X Aquarii 

20 

Pu.bhd. 

Purva - bhad rapada 

(3 Pegasi 


Back 

The entire rim is covered by a degree scale, consisting of the narrow i nn er band 
of single degrees and the broader outer band divided into groups of 6°. These are 
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numbered serially, but anti-clockwise starting from the south point. This is most 
unusual. Therefore this scale cannot be used to measure the altitude of the heavenly 
bodies. As in the front, there are also the concentric circles of Capricorn, equator and 
Cancer. As in the preceding astrolabes, here also a full set of altitude circles are drawn 
for the latitude of about 18° at intervals of 2°. However, unlike in the preceding 
astrolabes, shadow squares are not drawn in the lower half, but the projections for the 
latitude of 18° are completed by drawing the lines of unequal hours, but not the azimuth 
arcs. The altitude circles and the hour lines are not numbered, nor is the latitude value 
of 18° recorded. 
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Figure D038.5 - Back of the astrolabe (photo by the owner) 

Alidade 

There is a 281 mm long straight-bar alidade with ornate terminals, to which a long 
sighting tube (length 294 mm; diameter 7.3 mm) is attached. The tube is made by rolling 
a sheet of brass. A slit at the joint is still visible. There are no graduation marks on the 
alidade. 

The whole ensemble of the astrolabe is held together by a broad-headed pin. The 
pin is made fast by a pretty wedge. Instead of the usual shape of horse’s head, the artisan 
prepared modernistic wedge, by attaching a small rectangle to an arc of a circle. 
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Figure D038.6 - Alidade with the sighting tube, washer, pin and wedge (photo by the owner) 

Inscription 

In the space between the horizon and the circle of Cancer is engraved the following 
inscription in three lines. 

jyotirvid jayakrsnadasa usta[d] laksmina- 

rayanabhyam katam <read krtam> saumyayantram kucdmanima- 
dhye mumma'i ko yamtra hai/chai (?) 

‘[This] northern instrument (i.e. northern astrolabe) was made by the 
astronomer (jyoirvid ) Jayakrsnadasa and the master artisan ( ustad ) 
Lakslnarayana at Kuchaman. ... ’ 


Underlined parts appear to be in Rajasthani dialect. 



Figure D038.7 - Inscription on the back (photo by the owner) 


The Sanskrit astrolabes were usually designed by high-caste Brahmin astronomers 
and fabricated by low-caste artisans. This distinction is maintained in the inscriptions 
on the preceding three astrolabes where it was clearly stated that the astrolabe was 
designed ( krta ) by the astronomer Jayakrsnadasa or by his son Haradatta and that it was 
well executed ( susampadita ) by the master artisan (ustcid) LaksmTnarayana. In the 
present inscription, which was naturally composed by Jayakrsnadasa and engraved by 
Lakslnarayana, this distinction was removed and the two names of Jayakrsnadasa and 
of Lakslnarayana are mentioned together in a single compound in instrumental dual. 
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Provenance 

The present owner acquired it in early 2011 at ebay where it was offered as a kind 
of sextant! 
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D039 ASTROLABE FOR LATITUDE 27°/18°, NOT SIGNED, NOT DATED 891 

19th century, Kuchaman, Rajasthan 

Diameter 280 mm 

PLU 



Figure D039.1 - Front of the astrolabe (courtesy Professor David Pingree) 


891 


Entry based on the notes and photos kindly provided by Professor David Pingree, who read this 
astrolabe for for the auction house of Skinner. 
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Stylistically it is close to the Kuchaman astrolabe of 1903 (C037). The crown is 
exactly alike; and the back has projection for the latitude of 18° as in the four other 
astrolabes made at Kuchaman between 1887 and 1903. But the rete does not have ornate 
bridges as in the other Kuchaman astrolabes. The workmanship is good. 

Components 

Plate with crown (d. 280), shackle and ring, rete (d. 260) for 25 stars, alidade with 
a sighting tube, pin and a bird-shaped wedge. 

Front 

The crown is low and plain. The degree scale on the rim is divided in 1° and 6°; 
the latter are numbered serially from 1 to 60. Altitude circles for 2°, azimuth arcs above 
and below the horizon for 6°; lines for seasonal hours. None of these lines appear to 
have been numbered. The plate is calibrated for 27° but this is not mentioned on the 
plate. 

Rete 

The three rings of Capricorn, equator and ecliptic are held together by the east- 
west equinoctial bar which has a counter change at the centre. The equator ring is also 
counterchanged at its intersections with the ecliptic ring. Unlike in the other Kuchaman 
astrolabes, the equatorial ring and that of the Capricorn ring are not joined by ornate 
bridges, but by two plain straight bars in the north. A segment of the solstitial bar joins 
the central disc with the ecliptic ring below. There is no bridge connecting the equator 
ring with the ecliptic ring in the south. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names; each sign is further divided into units of 6° and numbered accordingly. These 
units are divided into single degrees on the sloped edge of zodiac ring. There are 24 
named star pointers, mainly of the dagger sahpe. 
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Table D039-1 Stars on the Rete 



Star Name 
as engraved 

Full /Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

ManusyapaksT 

Manusyapdrsva 

a Persei 

4 

Asvinl 


Y Arietis 

5 

Rohini 


a Tauri 

6 

Vrahmahrdaya 

Brahmahrdaya 

a Aurigae 

7 

Mi. vd. pd. 

Mithuna-vama- 

pbda 

|3 Orionis 

8 

Ardrb 


a Orionis 

9 

Lubdhaka 


a Canis Majoris 

10 

Tipd 

Prajdpati ? 

6 Aurigae 

11 

Lu. bamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahdpurusa 


a Hydrae 

13 

Maghd 


a Leonis 

14 

Pu. pha. 

Purva-phalgunI 

6 Leonis 

15 

Hasta 


6 Corvi 

16 

Citrd 


a Virginis 

17 

MarTci 


p Ursae Majoris 

18 

Svdti 


a Bootis 

19 

SarpagrTvd 


a Serpentis 

20 

Abhijit 


a Lyrae 

21 

Sravana 


a Aquilae 

22 

Kurkkutapucha 

Kukkuta-puccha 

a Cygni 

23 

Asvamukha 


8 Pegasi 
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Star Name 

Full /Correct 

Identification 


as engraved 

Form 


24 

Satabhisa 


X Aquarii 

25 

Purvd Bhadrapada 


(3 Pegasi 


Back 

The rim carries a degree scale which is divided in 1° and 6°. In the upper half 
groups of 6° are numbered in 6s separately for each quadrant as 6—90; 90—6. In the 
lower half the scale is not numbered. As in the front, here also the concentric circles of 
the Tropic of Capricorn, the celestial equator and the Tropic of Cancer are drawn and 
upon these altitude circles are traced at intervals 2° for the latitude of 18°. 
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Figure D039.2 - Back of the Astrolabe (courtesy Professor David Pingree) 

In the lower half there are shadow squares, on the left for the gnomon of 12 digits 
and on the right for the gnomon of 7 digits. The labels on the four scales are as follows: 
Vertical scale on the left: dvadasamgulasamku-vilomachayd (umbra versa of the 12- 
digit gnomon) 

Horizontal scale on the left: dvadasarngulasarnku-loma (sic! -sama)chdyd (umbra recta 
of the 12-digit gnomon). 

Horizontal scale on the right: saptdmgulasamku-loma (sic! - sama ) chdyd (umbra recta 
of the 7-digit gnomon). 
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Vertical scale on the right: saptamgulasamkuvilomachaya (umbra versa of the 7-digit 
gnomon). 

Provenance 

Ex-Tesseract C73.4 (catalog 73, item no. 4); ex-Skinner, sale 21333, 13 April 

2002 . 

Bibliography 

Skinner 2002, no. 242, p. 38. 
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D040 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 892 

19th century, Kuchaman, Rajasthan 

Diameter 370 mm 

PLU 



! 1 t. i. j i I . i ' 


7433. — ASTROLABE fiCOLE HINDOUE. 


Figure D040.1 - Front of the astrolabe (photo by Alain Brieux) 
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Entry based on a photo published in the catalogue of Alain Brieux, Histoire des sciences, livres, 
instruments, Paris 1973, p. 106, no. 7433. 
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A very large astrolabe, with the characteristic crown and rete of the astrolabes 
made at Kuchaman. It is not known whether there is any inscription at the back. The 
workmanship and the orthography are good. 

Components 

Plate with crown (d. 370), shackle and ring, rete for 25 stars, alidade with a 
sighting tube; these are held together by a modern bolt and nut. 

Front 

An elaborate pattern of an inverted lotus is engraved upon the front of the crown 
which is cut out. The shackle is small, but the ring is large. The degree scale on the rim 
is divided in 1 ° and 6° and numbered from 1 to 60. Altitude circles are drawn for every 
2° and numbered in 6s along the periphery of the plate. Azimuth arcs are traced above 
and below the horizon for each 6° and numbered along the horizon line below. Lines 
for seasonal hours are numbered from the western horizon from 1 to 6 up to the meridian 
and again from 1 to 6 up to the eastern horizon. The plate is designed for the latitude of 
27°, but no label to the effect can be seen in the available photo. 

Rete 

The rete consists of the peripherical ring of the Tropic of Capricorn, a much wider 
ecliptic ring and almost complete equator ring with counter changes at its intersections 
with the ecliptic ring. The three rings are held together by the east-west equinoctial bar 
with a counter change at the centre. The equatorial ring is joined to the ecliptic ring in 
the south by an arch-like bridge. In the north the equator ring and the Capricorn ring are 
joined by three ornate X-like bridges. The middle one is formed by two arch-like figures 
joined back-to-back with a circle in the middle. The same arch-like figures with a circle 
at the pinnacle are added to the east-west bar at its eastern and western extremities, thus 
forming two elegant cartouches on either side of the meridian between the rings of 
equator and Capricorn. Thus in the lower half, the rete resembles the rete of D038. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided in groups of 6° and numbered accordingly. 

There are 25 dagger-shaped star pointers, some of which are straight and some 


others curved. 
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Table D040-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

(not named) 

SamudrapaksT 

|3 Ceti 

2 

Simhahrdayal 

Matsyodara 893 

(3 Andromedae 

3 

Asvini 


(3 Arietis 

4 

Manu.paksT 

Manusyapdrsva 

a Persei 

5 

Rohini 


a Tauri 

6 

Vrahmahrdaya 

Brahmahrdaya 894 

a Aurigae 

7 

Mi.vd.pd 

Mithuna-vdma- 

pada 

(3 Orionis 

8 

Ardra 


a Orionis 

9 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

10 

Tipd 

Prajdpatil 

6 Aurugae 

11 

Luddhavaka— 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahapurusa 


a Hydrae 

13 

Matsyodaral 

Simhahrdaya 

a Leonis 

14 

Hasta 


6 Corvi 

15 

Pu.phd. 

Purva-phalgum 

6 Leonis 

16 

Citrd 


a Virginis 

17 

MarTci 


i] Ursae Majoris 

18 

Svdti 


a Bootis 

19 

SarppagrTvd 

SarpagrTvd 

a Serpentis 

20 

Abhijit 


a Lyrae 


The names of 2 ( matsyodara ) and 13 ( simhahrdaya ) are interchanged by mistake. 
The relative positions of 6 and 7 are slightly reversed. 
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Star Name 
as engraved 

Full/Correct Identification 

Form 

21 

Sravana 

a Aquilae 

22 

Kurkkatapucha 

Kukkutapuccha a Cygni 

23 

Asvamukha 

e Pegasi 

24 

Satabhisa 

k Aquarii 

25 

Pu.bhadrapci. 

Pur\>a-bhadrapada (3 Pegasi 


Back 

No information is available. 
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D041 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Kuchaman, Rajasthan 
Diameter 291 mm 

Qatar, Doha, Museum of Islamic Art (# MW.380.2007), ex-Point Lookout, ex-Alain 
Brieux 



Figure D041.1 - Front of the astrolabe (courtesy Anthony Turner) 
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Linton 1980, no. 180, p. 124, contains a brief description of a single plate astrolabe 
but provides no photo. Anthony Turner gave me two photos and some photocopies of 
photos from the collection of Alain Brieux. The photos carry a label ‘Linton Collection’. 
These photos must have been prepared for the Linton Catalogue but were not included 
there. It is possible that these photos refer to the astrolabe listed under no. 180. The 
crown does not have the inverted lotus pattern which is characteristic of the Kuchaman 
astrolabes, but the rete shows another feature of the Kuchaman astrolabes, viz., the 
ornate bridges that connect the equatorial ring with the other rings. In fact, the rete here 
displays such close similarity with the rete in the previous astrolabe that it makes the 
same errors in star names. 

Components 

Plate with crown (d. 291), shackle and ring, rete for 25 stars; alidade is missing; 
pin and washer are replacements. 

Front 

The rete consists of a ring enclosing an ornate wheel worked a jour. To the left 
and right of the ring are two pieces in foliate pattern. The scale on the rim of the plate 
is divided in 1° and 6° and numbered serially from 1 to 60. Altitude circles are drawn 
for every 2° and azimuth arcs above and below the horizon line for every 6°. In the 
lower half there are lines for unequal hours. None of these three families of lines is 
numbered. The plate is calibrated for the latitude of ca. 27°. 

Rete 

The rete here closely resembles the rete in the previous astrolabe (D040), 
including the interchange of the labels of Matsyodara) and Simhahrdaya. Here also there 
are three rings representing the Tropic of Capricorn, a much broader ecliptic ring, 
almost complete equator ring with counter changes at the intersections with the ecliptic 
ring. The three rings are held together by the east-west equinoctial bar with a counter 
change at the centre. The ecliptic ring and the equator ring are joined in the south by an 
arch-like bridge. The equator ring and the ring of the Tropic of Capricorn are joined in 
the north, by two ornate X-like supports on either side of the meridian and by a third 
support at the meridian which is also X-shaped but matches with the two arch-like 
figures joined back-to-back with a circle in the middle. The same arch-like figures with 
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a circle at the apex are added to the east-west bar at its eastern and western extremities, 
forming a cartouche with the lower halves of the rings of the equator and Tropic of 
Capricorn. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided in groups of 6° and numbered accordingly. 

As in the previous astrolabe (D040) here also there seem to be 25 leaf-shaped star 
pointers, some of which are straight and some others curved. 

Table D041-1 Stars on the Rete 



Star Name 
as engraved 

Full/ Correct 

Form 

Identification 

~T1 

Samudrapaksa 

SamudrapaksT 

|3 Ceti 

2 

Simhahrdaya ! 

Matsyodara 895 

(3 Andromedae 

3 

Asvini 


y Arietis 

4 

Manusyapd- 

Manusya-pdrsva 

a Persei 

5 

Rohini 


a Tauri 

6 

illegible 

Brahma-hrdaya 

a Aurigae 

7 

Mi.vd.pd 

Mithuna-vdma- 

pada 

(3 Orionis 

8 

Ardra 


a Orionis 

9 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

10 

Tisdh 

Prajdpati? 

5 Aurigae 

11 

Ludhabamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahdpurusa 


a Hydrae 

13 

Matsyodaral 

Simhahrdaya 

a Leonis 

14 

Hasta 


5 Corvi 


895 


The names of 2 ( Matsyodara ) and 13 ( Simhahrdaya ) are wrongly interchanged. 


D041 - Astrolabe for latitude 27 , not signed, not dated 


2323 



Star Name 
as engraved 

Full/ Correct 
Form 

Identification 

15 

Pu.phd. 

Purva-phdlgum 

b Leonis 

16 

Citrd 


a Virinis 

17 

Marlci 


q Ursae Majoris 

18 

Svdti 


a Bootis 

19 

SadyathTvd 

Sarpagnvd 

a Serpentis 

20 

Abhijit 


a Lyrae 

21 

Sr civ cinci 


a Aquilae 

22 

Kurkkatapucha 

Kukkuta-puccha 

a Cygni 

23 

Asvamukha 


8 Pegasi 

24 

Satabhisd 


X Aquarii 

25 

Purvabhadrapa 

Purvabhadrapda 

(3 Pegasi 


Back 

The scale on the rim of the back is divided in 1 ° and 6°; in the upper two quadrants, 
groups of 6° are numbered from 6 to 90, separately for each quadrant, starting from the 
east or west points and reaching the south point. In the lower half these are not 
numbered. The east-west and south-north diameters are drawn and also the circles of 
the equator and the Tropic of Cancer. Otherwise the two upper quadrants are empty. 

In the lower half there are shadow squares. On the right for the gnomon of 7 digits. 
The two scales are accordingly divided into 7 units; each unit is halved. The label along 
the horizontal scale reads saptdmgulasamku-lomachdyd and that along the vertical scale 
saptdmgulasamkuvilomachdyd. This incorrect expression lomachdyd instead of 
samachdyd for umbra recta is again a feature of the Kuchaman astrolabes. In the 
photocopy of the photo of back that is available to me, the left half is completely dark 
and the details of the shadow square on the left (presumably it has the base of 12) are 
not visible. 
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D042 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 896 

19th century, Kuchaman, Rajasthan 
Diameter 211 mm 

Vicenza, Italy, PC of Mr Giancarlo Beltrame (# 224) 


Figure D042.1 - Front of the astrolabe (courtesy Anthony J. Turner) 


896 


This entry is based on the notes and photos kindly provided by Anthony J. Turner. The Beltrame 
collection is catalogued by Anthony Turner and others; cf. Brenni 1996, p. 16. 
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The strylised lotus-like crown suggests that this astrolabe too may have been made 
in Kuchaman. These leaf-shaped star pointers resembles those in the two precediong 
specimens (D040, D041). 

Components 

Plate with crown, shackle, rete for 11 stars, alidade with a sighting tube. 

Front 

The crown is worked a jour and engraved on the front with lines to produce a 
symmetrical floral patten. The degree scale on the rim is divided in 1 ° and in 6°; groups 
are 6° are numbered serially from 1 to 60. Altitude circles (alternately straight and 
dotted lines) are drawn for every 3 degrees. Azimuth arcs are drawn for every 6° above 
and below the horizon. There are no hour lines. The plate is calibrated for the latitude 
of 27° although this is not stated. Nor are the altitude circles and azimuth arcs numbered. 



Figure D042.2 - Rete of the Astrolabe (courtesy Anthony J. Turner) 
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Rete 

The rete consists of the three rings of the Tropic of Capricorn, the equator and 
much wider ecliptic held together by the equinoctial bar which has a counter change at 
the centre. In the lower half, the rings of the equator and the Tropic of Capricorn are 
connected by a segment of the solstitial bar and two more bars placed symmetrically on 
either side of the solstitial bar. The much wider ecliptic ring is divided into the 12 signs 
of zodiac and labelled with their names. Each sign is subdivided in groups of 6° and 
labelled accordingly. 

It is remarkable that the number of star pointers is very small in comparison to the 
other astrolabes. The 11 star pointers are leaf-shaped. 


Table D042-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 

Samudrapaksi 

(3 Ceti 

2 

Rohini 


a Tauri 

3 

Prajdpati 


5 Aurigae 

4 

Ardra 


a Orionis 

5 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

6 

Ludhavaka 

Lubdhaka-bandhu 

a Canis Minoris 

7 

Citrd 


a Virginis 

8 

Marici 

Marici 

q Ursae Majoris 

9 

Abhijit 


a Lyrae 

10 

Sravana 


a Aquilae 

11 

Kurkurapucha 

Kukkutapuccha 

a Cygni 


Back 

The scale on the rim is divided in 1° and in 6°. Groups of 6° are numbered only 
in the upper two quadrants, thus 6—90; 90—6. The upper two quadrants are blank. In 
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the lower half, there are shadow squares, on the left with 12 divisions and on the right 
with 7 divisions. The labels for the umbra recta and umbra versa are mixed up; the 
correct forms are given in brackets. 

Vertical scale on the left: dvadasamgulasamku- loma chaya ( dvadasamgula- 
samkuvilomachdya), ‘umbra versa of the 12-digit gnomon , 

Horizontal scale on the left: dvddasdmgulasamku-vilomachdya ( dvddasdmgulasamku- 
samamachdyd), ‘umbra recta of the gnomon of 12 digits’, 

Horizontal scale on the right: saptdmgulasamku-vilomachdyd ( saptdmgulasamku- 
samaclidyd ), ‘umbra recta of the 7-digit gnomon, 

Vertical scale on the right: saptdmgulasamku- loma chdyd ( saptdmgulasamku- 
vilomachdyd ), ‘umbra versa of the gnomon of 7 digits’. 

As in many astrolabes produced at Kuchaman, this astrolabe also employs the non¬ 
existing term loma as the antonym of viloma in stead of the correct term senna. 
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D043 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 897 

19th century, Kuchaman, Rajasthan 
Diameter ? 

PLU 



Figure D043.1 - Front of the astrolabe (courtesy Anthony J. Turner) 


It is a well crafted astrolabe with neat and almost correct orthography. With its 
crown formed like a stylized inverted lotus, the astrolabe appears to have been 
produced in Kuchaman. 
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Entry based on a photocopy of a photo kindly provided by Anthony J. Turner. 
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Components 

Plate with crown, rete. The shackle and ring are missing. No information about 
alidade, pin and wedge. 

Front 

The crown is shaped as a stylized inverted lotus. The scale on the rim is divided 
in 1° and 6°; groups of 6° are numbered serially from 1-60. Altitude circles are drawn 
for every 3° and numbered in 6s. There are lines for seasonal hours, but no azimuth 
arcs. The plate appears to have been designed for the latitude of ca. 27. 

Rete 

The three rings of the Tropic of Capricorn, the equator and the ecliptic are held 
together by the east-west equinoctial bar which has one counter change. There are no 
other bridges connecting the different rings. The ring of equator has counter changes at 
its two intersections with the ecliptic ring. The ecliptic ring is divided in 12 signs and 
labelled with their names, and each sign is divided in units of 6° and numbered from 6 
to 30. There are 23 star pointers, some shaped like small daggers and others like leaf- 
clusters. 

Table D043-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 


(3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

ManusyapaksT 

Manusya-pdrsva 

a Persei 

4 

Rohinl 


a Tauri 

5 

Mith unavamapada 


(3 Orionis 

6 

Brahmahrdaya 


a Aurigae 

7 

Ardra 


a Orionis 

8 

Lubdliaka 


a Canis Majoris 

9 

lipd 

Prajdpati ? 

5 Aurigae 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

10 

Lubdhakabadha 

Labdhaka-bandhu 

a Canis Minoris 

11 

Mahdpurusa 


a Hydrae 

12 

Uttarakdnta 

Uttara-phalgum 

(3 Leonis 

13 

Hasta 


5 Corvi 

14 

Citra 


a Virginis 

15 

Marie a 

Marlci 

T| Ursae Majoris 

16 

Svdti 


a Bootis 

17 

SarpagrTvd 


a Serpentis 

18 

Abhijit 


a Lyrae 

19 

Sravana 


a Aquilae 

20 

Kurkarapuccha 

Kukkuta-puccha 

a Cygni 

21 

Asvamukha 


e Pegasi 

22 

Satabhisd 


X Aquarii 

23 

Pubhadrapada 

Purvabhadrapada 

(3 Pegasi 


Back 


No information is available about the back and about the alidade. 


2331 


D044 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 898 

19th century, Kuchaman, Rajasthan 

Diameter 290 mm 

PLU 


Linton 1980, no. 182, p. 124, has a brief description of a single plate astrolabe but 
no photo. There it is stated that the ‘suspension piece is worked a jour as an inverted 
lotus’. Then this astrolabe must have been produced at Kuchaman. It cannot be identical 
with any of the astrolabes with similar crowns which are listed above because none of 
them have a diameter of 290 mm. 

Components 

Plate with crown (d. 290), rete for 23 stars, alidade with a sighting tube. Original 
pin and wedge are missing; the parts are held in place by a nut and bolt. Shackle and 
ring are not mentioned. 

Front 

The degree scale on the rim is divided in 1 ° and in 6° and numbered from 1 to 60. 
Altitude circles are drawn for every 3° for the latitude of 27°. There are no azimuth 
arcs. Hour lines are not mentioned in the catalogue. 

Rete 

The equator circle is completely represented. The ecliptic circle is [divided into 
signs], into groups of 6° and into single degrees. 23 foliate star pointers. 

Back 

Degree scale on the rim is divided in 1° and in 6°, and numbered from 6 to 90, 
separately for each quadrant. The upper two quadrants are presumably blank. In the 
lower half, shadow squares for 12 and 7 bases. 

The alidade is equipped with a sighting tube. 


Entry based on Linton 1980, no. 182, p. 124. 
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D045 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 899 

19th century, Kuchaman, Rajasthan 
Diameter 

PLU; ex-Saul Moskowitz, Marblehead 



Figure D045.1 - Front of the astrolabe (courtesy Professor David Pingree) 


The rete of this astrolabe displays bridges to connect the equatorial ring with the 
ecliptic ring in the south and with the Capricorn ring in the north, bridges which are 
characteristic of the astrolabes produced at Kuchaman. There are surprisingly very few 
(12) star pointers on the rete. 


899 


Entry based on photos kindly provided by Professor David Pingree; he received these photos from 
Saul Moscowitz, a dealer in scientific instruments, Marblehead, Massachusetts, USA. 






D045 - Astrolabe for Latitude 27 , not signed, not dated 
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Components 

Plate with crown, shackle and ring, rete for 12 stars, alidade with a sighting tube, 
pin and wedge. 

Front 

The plate is rather thin, the impressions of the altitude circles drawn on the front 
are visible on the back. The crown is lobed, the shackle has a trifoliate form and the ring 
is large. The scale on the rim is graduated in 1° and 6°; groups of 6° are numbered 
serially from 1 to 60. Altitude circles for every 2°, every third circle is dotted; azimuth 
arcs for every 6° above and below the horizon. Neither set is numbered. No hour lines. 

Rete 

The rete consists of the three rings of Capricorn, equator and ecliptic which are 
held together by the east-west equinoctial bar which has one counter change at the 
centre. The equator ring is connected to the ecliptic ring in the south by an ornate bridge 
and to the Capricorn ring in the north by two bridges. The equator ring has counter 
changes at its two intersections with the ecliptic ring. The ecliptic ring is divided into 
the 12 signs and labelled with their names; each sign is divided into groups of 6° and 
numbered in 6s from 6 to 30. 

There are 12 dagger-like star pointers. 

Table D045-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Rohini 


a Tauri 

2 

Brahmahrdaya 


a Aurigae 

3 

Lubdliaka 


a Canis Majoris 

4 

Lubdhavadha 

Lubdhaka-bandhu 

a Canis Minoris 

5 

Hasta 


6 Corvi 

6 

Citrd 


a Virginis 

7 

Marie a 

MarTci 

q Ursae Majoris 

8 

Svdti 


a Bootis 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

9 

Abhijit 


a Lyrae 

10 

Sr civ cinci 


a Aquilae 

11 

Kutapuccha 

Kukkuta-puccha 

a Cygni 

12 

Satabhisa 


X Aquarii 



Figure D045.2 - Back of the astrolabe (courtesy Professor David Pingree) 

Back 

On upper half of the rim on the back, there are two altitude scales divided in 1 ° 
and 6° and numbered in 6s as 6—90; 90—6. The rest is blank. 

The alidade is equipped with a sighting tube which is slightly longer than the 


diameter of the astrolabe. 
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D046 ASTROLABE FOR LATITUDE CA. 27°, NOT SIGNED, NOT DATED 900 

19th century, Kuchaman, Rajasthan 
Diameter ? 

PLU 



Figure D046.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 

Components 

Plate with crown, shackle and ring, rete for 17 stars; no information about alidade, 
pin and wedge. 


900 


Entry based on a photo in the archives of the Museum of the History of Science, Oxford. 
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Astrolabes for Latitude 27 made at Kuchman 


Front 

The crown is crudely reticulated. The degree scale on the rim is divided in 1 ° and 
in 6° and numbered from 1 to 60. Altitude circles for each 3° are arranged for ca. 27°. 
Azimuth arcs for each 6°. Lines for seasonal hours. None of these are numbered. 

Rete 

The rete exhibits the characteristic features of the astrolabes made by 
Laksmlnarayana of Kuchaman. The ring of the Tropic of Capricorn, the almost complete 
ring of equator, with counter changes at its intersections with the ecliptic ring, and the 
ecliptic ring are held together by the east-west equinoctial bar with one counter change 
at the centre. In the south, the equator ring is connected to the ecliptic ring by an ornate 
U-shaped bridge; in the north it is connected to the Capricorn ring by three ornate X- 
shaped supports. 

The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is divided in groups of 6° and numbered accordingly. 

There are 17 dagger-shaped star pointers, some straight and some curved. 

Table D046-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamurapaksT 

SamudrapaksT 

|3 Ceti 

2 

Machodara 

Matsyodara 

(3 Andromedae 

3 

Rohinl 


a Tauri 

4 

Ardra 


a Orionis 

5 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

6 

Lubdhabadhu 

Lubdhakabandhu 

a Canis Minoris 

7 

Hasta 


5 Corvi 

8 

Citrdrd 

Citrd 

a Virginis 

9 

Marvi 

Marici 

q Ursae Majoris 

10 

Svdti 

Svdti 

a Bootis 


D046 - Astrolabe for latitude ca. 27 , not signed, not dated 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

11 

RarpadharTsira 

SarpadharTsira 

a Serpentis 

12 

Abhijit 


a Lyrae 

13 

Sr civ cinci 


a Aquilae 

14 

—tapuccha 

Kukkuta-puccha 

a Cygni 

15 

Asamusa 

Asvamukha 

8 Pegasi 

16 

Satabhisa 


X Aquarii 

17 

Pu.bhada 

Piirva-bhadrapada 

(3 Pegasi 


Back 

No information is available about the back. 
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D047 ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Kuchaman, Rajasthan 
Diameter 295 mm 
PLU; ex-Tesseract 



Figure D047.1 - Front of the astrolabe (photo courtesy Dr David Coffeen) 


This is a large astrolabe with a diameter of 295 mm. The crown has a rather 
unusual shape, but the two X-like bridges in the lower part of the rete suggest that the 
astrolabe was produced in Kuchaman. 









D047 - Astrolabe for latitude 27 , not signed, not dated 
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Components 

Plate with crown (d. 295), shackle and ring, rete for 24 stars, alidade with a 
sighting tube, pin and wedge. 

Front 

The crown is shaped like a bow with recurved tips forming circular loops. It looks 
too flimsy to be able to support such a large astrolabe. The shackle and ring in a darker 
metal are small. 

The scale on the rim of the plate is divided in 1° and 6°. Groups of 6° are 
numbered serially from 1 to 60. Altitude circles for every 2°, every third circle dotted. 
Azimuth arcs for every 6° above and below the horizon. Lines for seasonal hours. None 
of the sets is numbered. The plate is designed for the latitude of 27°, but this is not 
recorded either. 

Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are held together 
by the east west equinoctial bar which has a counter change at the centre. The equatorial 
ring has counter changes at its two intersections with ecliptic ring. It is joined to the 
ecliptic ring in the south by a trifoliate bridge and to the Capricorn ring in the north by 
two X-shaped bridges. The ecliptic ring is divided in the 12 signs and labelled with their 
names written very incorrectly. Each sign is divided into units of 6° and numbered from 
6 to 30. The sloped edge of the ecliptic ring is divided in 1°. 

There are 24 dagger shaped star pointers. 

Table D047-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matyodara 

Matsyodara 

(3 Andromedae 

3 

(not named) 

Pretasira 

(3 Persei 

4 

Matapaksi 

Manusyapdrsva 

a Persei 

5 

Rohini 


a Tauri 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

6 

Vrahadapa 

Brahma-hrdaya 

a Aurigae 

7 

Mi.va.da 

Mithuna-vama- 

pada 

(3 Orionis 

8 

Ardra 


a Orionis 

9 

Lugraka 

Lubdhaka 

a Canis Majoris 

10 

Tipd 

Prajdpati ? 

6 Aurigae 

11 

Luvadhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahapurusa 


a Hydrae 

13 

Purvdphdlgu 

Purvaphdlgum 

6 Leonis 

14 

Hasta 


6 Corvi 

15 

Citrd 


a Virginis 

16 

Marlci 


i] Ursae Majoris 

17 

Svdti 


a Bootis 

18 

Sarpagrdvd 

Sarpagrlvd 

a Serpentis 

19 

Abhijita 

Abhijit 

a Lyrae 

20 

Sravana 


a Aquilae 

21 

Kukatcipu 

Kukkuta-puccha 

a Cygni 

22 

Asvamukha 


8 Pegasi 

23 

Satabhisd 


k Aquarii 

24 

Purvabhadrapada 

Purvabhadrapada 

(3 Pegasi 



D047 - Astrolabe for latitude 27 , not signed, not dated 
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Back 

The back is the astrolabe is completely blank, but for the altitude scales on the 
upper half of the rim which are divided in 1 ° and 6° and labelled as 6—90; 90—6. 

The alidade is somewhat short, its tips barely reaching up to the altitude scale. A 
sighting tube is mounted on the alidade. 



2342 



D048® ASTROLABE FOR LATITUDE 27°, NOT SIGNED, NOT DATED 

19th century, Kuchaman, Rajasthan? 

Diameter 216 mm 

Varanasi, Banaras Hindu University, Bharat Kala Bhavan (# 2/5133) 


Figure D048.1 - Front of the astrolabe (courtesy Bharat Kala Bhavan) 










D048 - Astrolabe for latitude 27 , not signed, not dated 
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On this astrolabe, altitude circles are drawn for the latitude of 27° on both sides. 
This fact and the motif of a lotus on the rete suggest that this astrolabe may have been 
made at Kuchaman. However, it is incomplete in many respects. 

Components 

Plate with crown (d. 216, h. 248), shackle and ring, rete for 24 stars, alidade with 
a sighting tube, pin and wedge with horse’s head. 



Figure D048.2 - Front of the plate (courtesy Bharat Kala Bhavan) 


Front 

The crown is high and lobed, the shackle and ring are small. The degree scale on 
the rim is divided in 1° and in 6° but not numbered. The circles of equator. Tropic of 
Cancer and the prime meridian are drawn. Altitude circles are drawn for every 2° and 































2344 


Astrolabes for Latitude 27 made at Kuchman 


each third line is highlighted with dots. Azimuth arcs are traced for every 6° below the 
horizon. In the lower half, lines for seasonal hours are drawn. But none of these is 
numbered. In addition to these projections, a wide ring of the ecliptic with three circles 
is drawn, which is unusual. The ecliptic is divided into the 12 zodiac signs and labelled 
with the initial syllables of their names. Each sign is divided into 12 parts. 

The disposition of the altitude circles indicates that the plate is designed for the 
latitude of 27°. This value should have been engraved between the circle of horizon and 
the Tropic of Cancer, but this is not done. 

Rete 

The three rings of the Tropic of Capricorn, equator and ecliptic are held together 
by the equinoctial bar without counter change. In the lower half, the rings of the equator 
and the Tropic of Capricorn are joined by a segment of the solstitial bar. The central 
ring and the that of the ecliptic are joined in the lower half by a styled lotus flower. The 
ecliptic ring is divided into the 12 zodiac signs and labelled with the initial syllables of 
their names. Each sign is divided into 5 parts and each part is further subdivided into 3 
units of 2° each. There are 24 dagger-shaped star-pointers. 





D048 - Astrolabe for latitude 27 , not signed, not dated 


Figure D048.3 - Rete of the Astrolabe (courtesy Bharat Kala Bhavan) 


Table D048-1 Stars on the Rete 


Full/Correct 

Form 


Identification 


Star Name 
as engraved 


y Andromedae 


Matsyodarapada 


(not named) 


(not named) 


(3 Persei 


Pretasira 


a Persei 


Manusyaparsva 


Rohim 
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Astrolabes for Latitude 27 made at Kuchman 



Star Name 

Full/Correct 

Identification 


as engraved 

Form 


7 

Vra.hr. 

Brahma-hrdaya 

a Aurigae 

8 

Mi.va.pd 

Mithuna-vama- 

pada 

(3 Orionis 

9 

Mi.ka.ha 

Mithuna-vdma- 

hasta 

y Orionis 

10 

Mi.da.pd. 

Mithuna-daksina- 

pada 

k Orionis 

11 

Ardra 


a Orionis 

12 

Lubdhaka 


a Canis Majoris 

13 

Lu.va. 

Lubdhaka-bandhu 

a Canis Minoris 

14 

Mahdpu 

Mahdpurusa 

a Hydrae 

15 

Citrd 


a Virginis 

16 

Marici 


T| UMa 

17 

Svdti 


a Bootis 

18 

Visdkhd 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

19 

Na.nl. si 

Sarpadhan-sira 

a Ophiuchi 

20 

Abhijit 


a Lyrae 

21 

Sravana 


a Aquilae 

22 

Asvamu 

Asvamukha 

e Pegasi 

23 

Purvabhd 

Purva-bhadrapada 

(3 Pegasi 

24 

Utta.bhd 

Uttara-bhadrapada 

y Pegasi 


Back 

The degree scale on the entire rim is divided in 1° and in 6°, but only the upper 
half is numbered in 6s as 6—90; 90—6. Here also altitude circles, drawn for each 2°, 



D048 - Astrolabe for latitude 27 , not signed, not dated 
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are arranged for the latitude of 27°. Circles of equator. Tropic of Cancer, prime meridian 
and ecliptic (rather faint) are drawn, but no azimuth arcs or hour lines. None of these 
arcs are labelled or numbered. On the lower right quadrant, a grid of 9 x 10 squares is 
drawn by horizontal and vertical parallels, but not filled in. 


The alidade is fitted with a sighting tube. 



Figure D048.4 - Back of the astrolabe (courtesy Bharat Kala Bhavan) 
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ASTROLABES FOR LATITUDE 26° MADE AT JODHPUR 


Three astrolabes are designed for the latitude of Jodhpur at 26°. Stylistically the 
first two belong together with similar crowns and must have been made by the same 
person around 1867. The third one displays a different workmanship. 
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D049® ASTROLABE FOR LATITUDE 26°, NOT SIGNED 

1867, Jodhpur, Rajasthan 
Diameter 213 mm 
Heidelberg, PC 


Figure D049.1 - Front of the astrolabe (photo by Oskar Kober) 

According to the inscription on the crown, this astrolabe was made in Jodhpur in 
Vikrama Samvat 1924 (= AD 1867-68). This astrolabe and the following specimen share 
a distinct form of crown. The workmanship and orthography are poor in both. 
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Astrolabes for Latitude 26 made at Jodhpur 


Components 

Plate with crown (d. 213, h. 249) shackle and ring, rete (d. 186) for 22 stars, alidade 
with a sighting tube, pin and bird-shaped wedge. 

Front 

The ring is heavy and the shackle has a trifoliate form. The crown has a distinctive 
form with tiger’s claw like projections at the base on the left and the right. The degree 
scale on the rim is divided in 1 ° and 6° and numbered in 6s from the east point onwards 
as 6—90; 90—6; 6—90; 90—6. The digit 4 has a peculiar shape. Altitude circles are 
drawn for each 3° and every third line is emphasized by dots. These circles are labelled 
on the left as well on the right. Azimuth arcs drawn above and below the horizon for 
each 6° but not labelled. Dotted lines for unequal hours are numbered from 1 to 12 from 
the western horizon. Below the local horizon is engraved 26 in digits to declare that the 
plate is made for 26° latitude. 

Rete 

The rete is crudely made. The three rings of Tropic of Capricorn, equator and 
ecliptic are held together by the equinoctial bar. The ring of the equator is 
counterchanged where it intersects with the ring of the ecliptic. The ecliptic is divided 
into the 12 signs and labelled, not always correctly, with the names of the signs. There 
was an attempt to divide each sign into five units of 6°, further each of these into sub¬ 
units of 2°, but the divisions are not clearly drawn. Two star pointers (SamudrapaksT 
and Maghci ) were added later with copper pins and hammered. With these, there are 
altogether twenty-two dagger-shaped star pointers as shown in the following table. 




D049 - Astrolabe for Latitude 26 , not signed 
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Figure D049.2 - Rete of the astrolabe (photo by Oskar Kober) 

Table D049-1 Stars on the Rete 


Star Name 

Full/Correct 

Identification 

as engraved 

Form 



1 

Samudrapaksa 

SamudrapaksT 

|3 Ceti 

2 

Machodara 

Matsyodara 

(3 Andromedae 

3 

Pretasira 

Pretasira 

(3 Persei 

4 

RoyanT 

Rohinl 

a Tauri 

5 

Bramanpai 

Brahmahrdaya 

a Aurigae 

6 

Patl 

Prajdpati 

5 Aurigae 

7 

Adra 

Ardra 

a Orionis 
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Astrolabes for Latitude 26 made at Jodhpur 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

8 

Lubadaka 

Lubdhaka 

a Canis Majoris 

9 

Ludabamda 

Lubdhaka-bandhu 

a Canis Minoris 

10 

Mahapurusa 


a Hydrae 

11 

Maghd 


a Leonis 

12 

Purbd Phdlugana 

Purva-phalgum 

6 Leonis 

13 

Hasta 


6 Corvi 

14 

Cltrd 

Citrd 

a Virginis 

15 

Marie a 

Marlci 

T| Ursae Majoris 

16 

Svdta 

Svdti 

a Bootis 

17 

Sarapadharl 

Sarpadharlsira 

a Ophiuchi 

18 

Abhijita 

Abhijit 

a Lyrae 

19 

Saravana 

Sravana 

a Aquilae 

20 

Asval 

Asvamukha 

8 Pegasi 

21 

Satabhlsa 

Satabhisd 

k Aquarii 

22 

Purva Bhadrapada 

Purva-bhadrapada 

(3 Pegasi 


D049 - Astrolabe for Latitude 26 , not signed 
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Figure D049.3 - Back of the astrolabe (photo by Oskar Kober) 

Back 

On the back, the rim of the upper half bears the altitude scale, divided in 1 ° and 
6° and numbered as 6—90; 90—6 from the east point onwards. The same scale extends 
in the lower half also, but is not numbered. 

In the upper left quadrant are drawn five equi-distant declination circles and 6 
unequal hour curves. The upper right quadrant has a sine-cosine graph formed by 30 
equi-distant horizontal and 30 equi-distant vertical parallels. 

The lower half bears two shadow squares, both divided into 7 units. However, 
there are no numbers or labels in any of the four quadrants. 
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Astrolabes for Latitude 26 made at Jodhpur 


Inscription 



Figure D049.4 - Crown with the Date (photo by Oskar Kober) 


On the front side of the crown is the following inscription in two lines 
sam 1924 rd, jodhapuramadhye, 

‘[Made] in Vikrama Sainvat 1924 (= ad 1867-8) at Jodhpur.’ 

Bibliography 
Sarma 2008c, pp. 23-21. 
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D050® ASTROLABE FOR LATITITUDE 26°, MADE FOR RANAKUMJALALA, 
NOT SIGNED, NOT DATED 


Ca. 1867, Jodhpur, Rajasthan 
Diameter 207 mm 


Heidelberg, PC 



Figure D050.1 - Front of the astrolabe (photo by Oskar Kober) 


This astrolabe has a crown similar to that of the previous astrolabe (D049) and the 
rete is also quite similar. It is also made for the latitude of 26° and is of about the same 
size. The altitude circles and azimuth arcs are drawn for the same intervals. Therefore 
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Astrolabes for Latitude 26 made at Jodhpur 


it is certain that it was made by the same astrolabe maker at Jodhpur and about the same 
time around 1867-68. 

Components 

Plate with crown (d. 207, h. 247), shackle and ring, rete (d. 184) for 21 stars, 
alidade with a sighting tube, pin, bird-shaped wedge. 

Front 

On the front of the crown is inscribed am om in the upper line and ranakumjalala 
in the line below. Ranakumjalala must be the name of the person who commissioned 
the astrolabe. 

The rim carries a degree scale which is divided in 1 ° and 6° and numbered from 
1 to 60. The single degree divisions are uneven. Altitude circles are drawn for each 3°, 
every third line is emphasized by dots. These are numbered on the left as well on the 
right. Here many false lines were drawn first and then corrected. Azimuth arcs are 
drawn above and below the horizon for each 6° but not labelled. Lines for unequal hours 
are numbered from 1 to 12 from the western horizon. Below the local horizon is 
engraved in large digits 26 to declare that the plate is calibrated for 26°, the latitude of 
Jodhpur. 

Rete 

The rete is cut out crudely from a thick sheet. The edge is ribbed. The three rings 
of the Tropic of Capricorn, the equator and the ecliptic are held together by the 
equinoctial bar. The ring of the equator is counterchanged where it intersects with the 
ring of the ecliptic. The ecliptic is divided into 12 signs and labelled; each sign is divided 
into groups of 6°, which are numbered as 6, 12, 18, 24, 30. Twenty-one dagger shaped 
star pointers (10 outside the ecliptic and 11 inside the ecliptic) on which the star names 
are often incorrectly engraved. 

Table D050-1 Stars on the Rete 


Star Name 

Full/Correct 

Identification 

as engraved 

Form 


1 Samudrapaksa 

SamudrapaksT 

(3 Ceti 



D050 - Astrolabe for Latititude 26 , made for Ranakumjalala, not signed, not dated 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

2 

Machdhara 

Matsyodara 

(3 Andromedae 

3 

Pretasira 

Pretasira 

(3 Persei 

4 

Roy ani 

RohinT 

a Tauri 

5 

Brmaha 

Brahmahrdaya 

a Aurigae 

6 

Adra 

Ardra 

a Orionis 

7 

Lubahaka 

Lubdhaka 

a Canis Majoris 

8 

Lubdhakabamdhu 


a Canis Minoris 

9 

Mahdpurusa 


a Hydrae 

10 

Magha 


a Leonis 

11 

Purabd Phalugana 

Purva-phdgum 

5 Leonis 

12 

Hasta 


5 Corvi 

13 

Casa 

Citrd 

a Virginis 

14 

Marie a 

MarTci 

q Ursae Majoris 

15 

Svdtl 

Svati 

a Bootis 

16 

Sarapadhan 

Sarpadhansira 

a Oph 

17 

Abhija 

Abhijit 

a Lyrae 

18 

Sravana 


a Aquilae 

19 

Asvamukha 


8 Pegasi 

20 

Satabhisd 

Satabhisd 

X Aquarii 

21 

Purabdbha 

Purva-bhadrapada 

(3 Pegasi 


Back 

The rim of the upper half carries the altitude scale, divided in 1° and 6° and 
numbered as 6—90; 90—6. The rim of the lower half is blank. In the upper left quadrant, 
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Astrolabes for Latitude 26 made at Jodhpur 


below the altitude scale, is engraved an astrological table with twelve columns and two 
rows with certain syllables engraved in each cell. 

Table D050-2 Planets governing the twelve Hours of the Day 


ra 

ca 

ma 

bu 

pr 

su 

sa 

ra 

ca 

ma 

bu 

pr 

nraka 

imr 

ro 

la 

su 

ca 

ka 

nr a 6 

imr 

ro 

la 

su 


The first row contains the names of planets in abbreviated form and the second 
row their influence. The table seems be to related to the so-called chau-ghadiya system 
where planetary regents are assigned to each 4 ghatTs of the day and of the night. 901 Thus 
in this system, the day is divided into 8 units of 4 ghatTs (= 96 minutes) each. In the 
present table, this system is applied to the day of 12 hours (and probably also to the 
night of 12 hours). There are many errors in the engraved table. The errors are corrected, 
the abbreviations expanded and translated in the following table. 

Table D050-3 Planets and their influence on the twelve Hours of the Day 


Ravi 

Sun 

naraka 

hell 

Candra 

Moon 

amrta 

immortality 

Mangala 

Mars 

roga 

disease 

Budha 

Mercury 

Icibha 

gain, profit 

Brhaspati 

Jupiter 

subha 

auspiciousness 

Sukra 

Venus 

car a 

fickle 

Sani 

Saturn 

kdla 

death 

Ravi 

Sun 

naraka 

hell 

Candra 

Moon 

amrta 

immortality 

Mangala 

Marcs 

roga 

disease 

Budha 

Mercury 

labha 

profit 


901 


I did not find any reference to this system in Sanskrit texts, but one gets innumerable hits in Google. 
It is probably some aspect of popular astrology prevalent in northern India. 
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Brhaspati 

Jupiter 

subha 

auspiciousness 


A similar table occurs in DO 17. There the effect the sun is stated to be u[gra], 
‘fierce’. 

The upper right quadrant has a sine-cosine graph, constituted by 30 horizontal and 
30 vertical parallels. In the lower half there are carelessly drawn shadow squares, on the 
left for a base of 12 and on the right for 7. The scales are divided in appropriate number 
of divisions and numbered. In the centre of the squares are the labels, on the left: 12 
dvadasa amgula ( dvadasahgula ) chdyd, ’shadow of 12 digits’; on the right: 7 sapata 
amgula ( saptdhgula ) chdyd, ‘shadow of 7 digits’. 



Figure D050.2 - Back of the astrolabe (photo Oskar Kober) 
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Astrolabes for Latitude 26 made at Jodhpur 


There is a straight bar alidade, one half of which is graduated. It is equipped with 
a sighting tube. 

Inscription 

On the front of the crown is the inscription Om Om Ranakumjalala. It must be the 
name of the person who commissioned the astrolabe. 

Bibliography 
Sarma 2008c, pp. 23-27. 
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D051® ASTROLABE FOR LATITUDE 26°, NOT SIGNED, NOT DATED 

19th century, Jodhpur, Rajasthan 
Diameter 276 mm 
Paris, PC 



Figure D051.1 - Front of the astrolabe (courtesy Anthony J. Turner) 


It is a neatly crafted astrolabe with a triangular crown. It is rare that the legends 
and numbers in a Sanskrit astrolabe exhibit such beautiful calligraphy. The numerals 4, 
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Astrolabes for Latitude 26 made at Jodhpur 


6, 9 have distinctive forms. In spite of his beautiful hand, the engraver committed some 
errors in numbering the divisions on the scales and in labeling the star pointers on the 
rete. 

Components 

Plate with crown (d. 276, h. 340), rete (d. 247) for 21 stars, alidade, pin and wedge; 
shackle and ring are missing. 

Front 

The rim carries a degree scale, divided in 1° and 6°; the latter are numbered 
serially from 1 to 60. By mistake, the astrolabe maker engraved after 59, the number 90 
instead of 60. 

Altitude circles are drawn for each 2° and labelled accordingly on the left and on 
the right. The circles are neatly drawn, but not always quite uniformly. Azimuth arcs 
are both above and below the horizon for each 10°, but the arcs that should occur 
immediately next to the meridian line on the right and left are omitted. 

There are lines for the equal and unequal hours, both counted from the western 
horizon. Neither the azimuth lines, nor the hour lines are numbered. 

There is no inscription mentioning the latitude for which the plate is calibrated, 
but the disposition of the altitude circles shows that it is made for the latitude of 26°, 
probably for Jodhpur in Rajasthan. 

Rete 

The three rings containing the tropic of Capricorn, the equator and the ecliptic are 
held together by the complete equinoctial and complete solsticial bars, which have no 
counter changes. The ecliptic ring is wider than the other two. It is divided into the 12 
signs and labelled with their names. Each sign is subdivided into 5 units of 6° each and 
the units are numbered as 6, 12, 18, 24, 30. Each of these subdivisions is further 
subdivided into 1°. The division marks are engraved on the sloped edge of the ecliptic 


ring. 
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There are 20 dagger-shaped star pointers, 8 outside, i.e. south of the ecliptic, and 
12 inside, i.e. north of the ecliptic. In addition, a star name hasta (6 Corvi) was engraved 
on the outer ring, but without the corresponding pointer. The astrolabe maker was not 
careful in engraving the star names. In some cases, the labels are clearly wrong. In some 
other cases, the names are right, but not correctly spelt. Often the anusvara , i.e. the dot 
above the horizontal line denoting m, is missing. 







2364 


Astrolabes for Latitude 26 made at Jodhpur 


Table D051-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matsyodarapada 


Y Andromedae 

3 

Rohini 


a Tauri 

4 

Brahmahadraya 

Brahmahrdaya 

a Aurigae 

5 

Mithunaskandha 

Mithuna-vdma- 

pada 

(3 Orionis 

6 

Mithunavasaskamdha 

Mithuna-vama- 

skandha 

y Orionis 

7 

Lubdhaka 


a Canis Majoris 

8 

Lubdhakabamdhu 


a Canis Minoris 

9 

Maghd 


a Leonis 

10 

Puvdphdld 

Purvaphdlgum 

6 Leonis 

11 

Hasta 


6 Corvi 

12 

Marie a 

Marici 

r| Ursae Majoris 

13 

Citrd 


a Virginis 

14 

Svdti 


a Bootos 

15 

Vasista 

Vasistha 

t, Ursae Majoris 

16 

Sarpadhansira 


a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 

Sravana 

a Aquilae 

19 

Satabhisd (sic!) 

Kukkuta-puccha 

a Cygni 

20 

Purvd Bhadrapada 


(3 Pegasi 

21 

Matsyodara (sic!) 

Asvandbhi 

6 Pegasi = a 
Andromedae 
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As in several other astrolabes, Kukkutapuccha is wrongly labelled as Satabhisd. It 
appears that the astrolabe maker created the pointer for Matsyodara wrongly to the south 
of the horizontal bar instead of to the north. 

Back 

The rim of the upper half carries the altitude scale, divided in 1° and 6° and 
labelled separately for each quadrant (6—90; 90—6). The rim in the lower half is blank. 

The upper left quadrant has a sine graph, but strangely with 34 horizontal parallels 
and without any labels. In the upper right, there is a solar quadrant with declination 
circles for each 30° of solar longitude. The names of the related signs are engraved from 
the summer solstice to the winter solstice ( Makara, Kumbha, Mina, Mesa, Vrsa, 
Mithuna) along the horizontal axis and from the winter solstice to the summer solstice 
( Karka, Simha, Kanyd, Tula, Vrscika, Dhanu) along the vertical axis. 
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Astrolabes for Latitude 26 made at Jodhpur 



Figure D051.3 - Back of the Astrolabe (photo courtesy Anthony J. Turner) 


In the lower half are engraved shadow squares, on the left for the gnomon of 12 
digits and on the right for the gnomon of 7 digits. The four scales are appropriately 
divided and numbered. They are accompanied by the following labels: 

Vertical scale on the left: dvadasagulasakoh vilamachdyd (! dvddasamgulasamkor 
vilomachdyd), ‘umbra versa of the 12-digit gnomon’. 
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Horizontal scale on the left: dvadasagulasakoh samachdyd (! dvadasarngulasamkoh 
samachdyd), ‘umbra recta for the 12-digit gnomon’, 

Horizontal scale on the right: saptdgulasakoh samachdyd (! saptdmgulasamkoh 
samachdyd), ‘umbra versa for the 7-digit gnomon 

Vertical scale on the right: saptdgulasakor vilomachdyd (! saptdmgulasamkor 
vilomachdyd), ‘umbra versa of the 7-digit gnomon’. 

The alidade is rather short; it measures just 219 mm x 10 mm as against the 
diameter of 276 mm. Perhaps it is not original and is a replacement. There are two 
rectangular sighting plates with holes in them. The alidade is held by a pin and a wedge. 
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ASTROLABES FOR LATITUDE 30° MADE AT KURUKSHETRA OR THANESAR 

As mentioned in the introduction to the section C, the production of Sanskrit 
astrolabes was largely confined to Gujarat and Rajasthan. 902 But there are four astrolabes 
whose plates are designed for latitude 30° (D052 to D055). There is no major town on 
this latitude in Gujarat or Rajasthan. Possibly these astrolabes were made either in 
Kurukshetra or in Thanesar, both situated roughly at 29;58° N, 76;50° E. 


902 


C. Introduction 2.2. 
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D052 ASTROLABE FOR LATITUDE 30°, NOT SIGNED, NOT DATED 903 

19th century, Kurukshetra / Thanesar 
Diameter 174 mm 

Chicago, Adler Planetarium & Astronomy Museum (# W-102) 



Figure D052.1 - Front of the astrolabe (accession no. W-102) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


903 


Entry based on Pingree 2009, no. 49, pp. 200-201. 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 


This and the next three astrolabes are made for the latitude of 30°; Kurukshetra, 
Thanesar and Multan lie roughly on this latitude. 

Components 

Plate with crown (d. 174, h. 211, t. 1), shackle, ring, rete (d. 156) for 22 stars, 
alidade with a sighting tube, washer, pin and wedge. 

Numbers and labels are neatly engraved and filled with a black substance. 

Front 

The crown is high and solid; its profiles are made up of ogees at the base followed 
by lobes. The shackle has a trifoliate form with trifoliate bases. The ring is simple. 

The circular scale on the rim is divided in 1 ° and in 6°. Groups of 6° are numbered 
serially from 1 to 60 clockwise from the south point. East-west and south-north lines 
are drawn; the later is extended on the surface of the crown as well. Altitude circles are 
drawn for every 3° and the azimuth arcs above and below the horizon for every 10°. In 
the lower half are the curves for unequal hours. None of these lines is numbered, nor is 
there any inscription mentioning the latitude for which the plate is made. But the plate 
is calibrated roughly for the latitude of 30°, probably for Kurukshetra, Thanesar or 
Multan which all have roughly the same latitude. 

Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn, 
the equator and the ecliptic, held together by a horizontal bar whose upper edge 
constitutes the equinoctial colure. The circular disc at the centre is joined to the ecliptic 
ring by a segment of the vertical solstitial bar. The equator ring is counterchanged at 
equinoxes where it intersects with the ecliptic ring. 

The ecliptic ring is divided into the 12 zodiac signs and labelled with their 
respective names. Each sign is further subdivided into groups of 6° and labelled as 6, 
12, 18, 24, 30. On the edge, these divisions are further subdivided into parts of 2° each. 
There are 22 star pointers. While most of them are dagger-shaped, a few of them are 
curved. 
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Table D052-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Matsyodara 


|3 Andromedae 

3 

Ma.pd. 

Matsyoda ra -pada 

Y Andromedae 

4 

Pre 

Pretasira 

|3 Persei 

5 

RohanT 

RohinT 

a Tauri 

6 

Mi.vd.pd. 

Mithuna-vama- 

pada 

|3 Orionis 

7 

Vraldha 

Brahmahrdaya 

a Aurigae 

8 

Ardra 


a Orionis 

9 

Ludhvaka 

Lubdhaka 

a Canis Majoris 

10 

La.badhu. 

Lubdhaka-bandhu 

a Canis Minoris 

11 

Mahdpurusa 


a Hydrae 

12 

Pu.phd. 

Purva-phdlgum 

6 Leonis 

13 

Hasta 


6 Corvi 

14 

Citrd 


a Virginis 

15 

Marie a 

Marlci 

r| Ursae Majoris 

16 

Svdti 


a Bootis 

17 

Sapadhara 

Sarpadhansira 

a Ophiuchi 

18 

Abhiji 

Abhijit 

a Lyrae 

19 

Sravana 


a Aquilae 

20 

Asvamusa 

Asvamukha 

8 Pegasi 

21 

Satabhisd 


X Aquarii 

22 

Pu.bhd. 

Purva-bhadrapada 

(3 Pegasi 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 



Figure D052.2 - Back of the astrolabe (accession no. W-102) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Back 

As in the front, the circular scale on the rim of the back is divided in 1 ° and in 6°. 
The groups of 6° are numbered from 6 to 90 in the upper half, starting from the east and 
west points and reaching up to the south point. On the left quadrant, 16 is engraved in 
the place of 18, apparently by mistake. As in the front, east-west and south-north lines 
are drawn; the later extending on the surface of the crown also. Otherwise, the four 
quadrants are blank. 


Bibliography 

Pingree 2009, no. 49, pp. 200-201. 
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D053® ASTROLABE FOR LATITUDE 30°, NOT SIGNED, NOT DATED 

19th century, Kurukshetra / Thanesar 
Diameter 174.5 mm 

New Delhi, National Museum (#85406/A/B) 


Figure D053.1 - Front of the astrolabe (courtesy National Museum, New Delhi) 

This and the following two astrolabes (i.e., D053, D054 and D056) have crowns 
of different styles, but they are designed for the latitude of 30° and display the same 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 


kind of workmanship. They are made of copper and the engraved parts are filled in with 
a white substance. The reverse side is hot completed in all them. They must have been 
fabricated by the same artisan about the same time. But it is difficult to say whether 
these were made at Kurukhetra, Thanesar or Multan which have roughly the same 
latitude. 

Components 

Plate with crown (d. 174.5, h. 188), shackle and ring, rete for 25 stars. Alidade, 
pin and wedge are missing. 

Front 

A low arc-shaped simple crown with a shackle and ring. The degree scale on the 
rim is divided in 1° and in 6°. Groups of 6° are numbered serially from 1 to 15 in each 
quadrant separately, starting from the east and west points and reaching up to the south 
and north points. The plate is cluttered with altitude circles for every 2°, azimuth arcs 
above and below the horizon for every 2° and lines for seasonal hours, none of which 
is numbered. There are faint traces of the equator and the Tropic of Cancer. The 
disposition of the altitude circles suggests that this plate was made for use at the latitude 
of 30°. 

Rete 

The three rings of the Tropic of Capricorn, the equator and the Tropic of Cancer 
are held together by the equinoctial and solstitial bars, neither of which has a counter 
change. The equator ring is counterchanged at equinoxes where it intersects with the 
ecliptic ring. 

The ecliptic ring is divided into the 12 zodiac signs and labelled with their names, 
each sign is divided into 5 parts and numbered accordingly. The beveled edge is divided 
into single degrees. There are more star names than pointers. In four cases (6, 14, 20, 
24) star names are engraved on the circular rings or straight bars without providing 
corresponding pointers. The names are engraved very carelessly. Two alternative names 
(.dhanuskoti and sarpadharisira ) are engraved for a Ophiuchi (no. 19). On the star 
pointer 9 is given the abbreviated name mi. vd, its full expansion vamaskamdha is 
engraved further away. 
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Table D053-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Madanopara 

Matsyodara 

(3 Andromedae 

3 

Pretasirasa 

Pretasira 

(3 Persei 

4 

Pretamita 

Manusya-pdrsva 

a Persei 

5 

Rohini 


a Tauri 

6 

Sanmaya 

Sanmukha 

a Aurigae 

7 

Prajdpati 


6 Aurigae 

8 

Mithunaskamdha 

Mithuna-vama- 

pada 

|3 Orionis 

9 

Mi.vd. 

Mithuna-vdma- 

skandha 

Y Orionis 

10 

Lubdhaka 


a Canis Majoris 

11 

Lubdhakabadha 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Magha 


a Leonis 

13 

Ardphd 

Purva-phalgum 

6 Leonis 

14 

Hasta 


6 Corvi 

15 

Citrd 


a Virginis 

16 

Marici 


T| Ursae Majoris 

17 

Svdti 


a Bootis 

18 

Visasd 

Visakha-matr- 

mandala 

a Coronae Borealis 

19 

Dhanuskoti 


a Ophiuchi 

20 

Abhimata 

Abhijit 

a Lyrae 

21 

Sr civ ana 

Sravana 

a Aquilae 

22 

—tajiva 

Kukkuta-cancu 

|3 Cygni 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

23 

Patama 

Purva-bhadrapcida 

|3 Pegasi 

24 

Kartikabhuja 

Kartitakara 

(3 Cassiopeiae 

25 

Asvanatra 

Asvandbhi 

5 Pegasi 



Figure D053.2 - Back of the astrolabe (courtesy National Museum, New Delhi) 


Back 

The entire rim is covered by the degree scale which is divided in 1 ° and in 6° but 
not numbered. A solar quadrant with 24 quarter circles and no labels occupies the upper 
left. In the upper right quadrant is engraved a sine-cosine graph with 30 horizontal and 
30 vertical parallels. In the lower half are shadow squares which are left unfinished. On 
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the right, the vertical and horizontal scales are divided in 12 parts each; on the left there 
are no such divisions. There are no labels or numbers on the entire surface. 
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D054® ASTROLABE FOR LATITUDE 30°, NOT SIGNED, NOT DATED 

19th century, Kurushetra / Thanesar 
Diameter 236 mm 

Vadodara, MS University of Baroda, Oriental Institute 


Figure D054.1 - Front of the astrolabe (photo by S. R. Sarma) 
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Components 

Plate with the crown (d. 236, h. 285), rete (d. 207) for 17 stars; alidade, pin and 
wedge are missing. 

Front 

The crown is high; its profiles are formed by ogees at the base, followed by two 
lobes. On the front surface of the crown is engraved a half lotus enclosed with in a 
semicircle. The back of the crown also carries a half lotus (but of slightly different 
design) inside a semicircle. The rim of the plate carries the degree scale, divided into 1 ° 
and 6°; the latter are numbered serially from 1 to 60. The lines of division are carelessly 
drawn; the divisions are not uniform; the lines should point towards the centre of the 
circle, but rarely do so. 

Altitude circles are drawn for each 3° and numbered as 1, 2, 3 .. .28 on the left as 
well as on the right, and not as 3, 6, 9 ...90, which is the general practice. The last two 
numbers, viz. 29 and 30, are not engraved owing to the lack of space. Azimuth arcs are 
drawn above and below the horizon for each 9°, but some are omitted in the vicinity of 
the meridian. In the lower half, lines of unequal hours are drawn but not numbered. The 
lines on the left are very faint. There is no inscription stating the latitude for which the 
plate is calibrated; but the arrangement of the altitude circles shows that this plate was 
made approximately for the latitude of 30°. 

Rete 

The three almost complete rings representing the Tropic of Capricorn, the celestial 
equator and the ecliptic are held together by the equinoctial bar and a short segment of 
the solstitial bar which connects the Tropic of Capricorn and the equator. The equator 
ring is counter-changed at the two equinoxes where it intersects with the ecliptic ring. 
The ecliptic is divided into the 12 signs of the zodiac and labelled with their names. 
Each sign is divided into 5 parts of 6°; each part is further subdivided on the edge into 
3 units of 2° each. 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 



Figure D054.2 - Rete of the Astrolabe (photo by S. R. Sarma) 


There are 17 dagger shaped star pointers, 5 outside the ecliptic and 12 inside. 
These are listed below in the order of their increasing right ascension. 


Table D054-1 Stars on the Rete 


Star Name 

Full/Correct 

Identification 

as engraved 

Form 



1 

Ajana 

Matsyodara ? 

(3 Andromedae 

2 

Rohinl 


a Tauri 

3 

Bra. hr. 

B rahma-h rdaya 

a Aurigae 

4 

Ardra 


a Orionis 

5 

Lu. 

Lubdhaka 

a Canis Majoris 

6 

Lu. ta. 

Lubdhaka-bandhu 

a Canis Minoris 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

7 

Mahdpuru 

Mahapurusa 

a Hydrae 

8 

Pit. phd. 

Purva-phalgum 

5 Leonis 

9 

Hasta 


5 Corvi 

10 

Citrd 


a Virginis 

11 

Marlci 


q Ursae Majoris 

12 

Svdti 


a Bootis 

13 

Abhijit 


a Lyrae 

14 

Srava 

Sravana 

a Aquilae 

15 

Asra 

Asvamukha 

8 Pegasi 

16 

Satabhi 

Satabhisd 

X Aquarii 

17 

Pu.bhd. 

Purva-bhadrapada 

(3 Pegasi 


Back 

As in the front, the entire rim on the back is covered by a degree scale, divided in 
1° and 6°. But only in the upper half the groups of 6° are labelled from 6 to 90, 
separately for each quadrant, starting from the east and west points and reaching up to 
the south point. 

The upper left quadrant is blank. In the upper right quadrant are engraved 30 
vertical and 30 horizontal lines at equal distances, forming the sine-cosine graph. There 
are no shadow squares in the lower half. Instead, two more circular scales are engraved 
inside, concentric with the rim, showing single degrees and groups of 6°. These are 
drawn inaccurately and have no function. 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 



Figure D054.3 - Back of the astrolabe (photo by S. R. Sarma) 


Bibliography 

Sarma 2009a, pp. 20-22, Figs. 7-10. 
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D055® ASTROLABE FOR LATITUDE 30°, NOT SIGNED, NOT DATED 

19th century, Kurukshetra / Thanesar 
Diamter 218 mm 

Varanasi, Sampurnanand Sanskrit University, Sarasvati Bhavan Library 



Figure D055.1 - Front of the astrolabe (photo by S. R. Sarma) 


Components 

Plate with crown (d. 218, h. 251, t. 1) with shackle and ring, rete (d. 197) for 25 
stars, alidade with a sighting tube and pin. The original wedge is missing. 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 


Front 

The crown is high and lobed. To the crown is attached a shackle with a diamond 
cross section and trifoliate bases and a simple ring. 

The rim, both in the front and back, carries a degree scale which is divided in 1 ° 
and 6°, but not numbered. On the front, altitude circles are drawn for each 2° and every 
third circle (i.e. of 6°) is highlighted by a dotted line. However, these are not correctly 
placed with the result that there are more than 45 circles. Azimuth arcs are drawn for 
each 6° below the horizon. Some errors are made in drawing azimuths as well. The 
circles of Cancer and the prime meridian are not properly aligned. There are lines for 
seasonal hours. There is absolutely no legend or label on this plate. Even the latitude is 
not mentioned. But the disposition of the altitude circles shows that the plate is designed 
for the latitude of 30°. 

Rete 

The rete consists of the three rings of the Tropic of Capricorn, equator and ecliptic 
which are held together by the equinoctial bar without counter change. The ecliptic is 
divided into 12 signs, and these are labelled by the initial letters of their names. On the 
bevelled outer edge of the ecliptic circle, each sign is subdivided into 15 equal parts of 
2° each. 

There are 25 dagger-shaped star pointers, 10 outside the ecliptic and 15 within. 
One of these is not named. Mithuna-Daksina-pada (9) and Ardra (10) are alternative 
designations for the same star a Orionis. Here they are treated as two different stars. 
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Figure D055.2 - Rete of the astrolabe (photo by S. R. Sarma) 

Table D055-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Nasatyci 


(3 Arietis 

2 

Matsyodara 


|3 Andromedae 

3 

Mrgasira 


k Orionis 

4 

Manusyapada 

Manusya-pdrsva 

a Persei 

5 

Rohinl 


a Tauri 

6 

Brahmahrdaya 


a Aurigae 

7 

Mith una- vdmo -pada 


p Orionis 

8 

Mi.vam.ha. 

Mithuna-vama- 

hasta 

y Orionis 

9 

Mithunadaksinapada 


a Orionis 

10 

Ardra 


a Orionis 
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Astrolabes for Latitude 30 made at Kurukshetra or Thanesar 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

11 

Luva 

Lubdhaka 

a Canis Majoris 

12 

Lubdhakabamdhu 


a Canis Minoris 

13 

Mahapurusa 


a Hydrae 

14 

Purvdphd 

Purva-phalgunl 

5 Leonis 

15 

Citrd 


a Virginis 

16 

Marlci 

Marlci 

rI Ursae Majoris 

17 

Svdtl 

Svdti 

a Bootis 

18 

Vi.md.mam. 

Visdkhd-mdtr- 

mamdala 

a Coronae 

Borealis 

19 

Su.dhd.si. 

Sarpadhan-sira 

a Ophiuchi 

20 

Abhijit 


a Lyrae 

21 

Srcivana 


a Aquilae 

22 

Asvamukha 


s Pegasi 

23 

Pu.bhd. 

Purva-bhadrapada 

|3 Pegasi 

24 

Utta.bhd. 

Uttara- 

bhadrapada 

y Pegasi 
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Figure D055.3 - Back of the Astrolabe 


Back 

The back is divided into four quadrants. But only the upper left quadrant is filled 
with a sine-cosine graph with 30 vertical and 30 horizontal parallel equi-distant lines. 
The rest is blank. 


Alidade 

The alidade has no graduations. There are two holes in each sighting plate. A 
sighting tube passes through the upper holes which are larger. There is a pin, but no 
wedge. 
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ASTROLABES FOR OTHER LATITUDES 

In the nineteenth century, the production of Sanskrit astrolabes with single plates 
spread to many other places in Rajasthan like Kota (latitude 25°), Bikaner (28°) and so 
on. Sutradhara Suryamalla produced, under the guidance of Kasturlcandra, at least 5 
identical astrolabes with a peacock perched on the central ring in the rete for the latitude 
of Bikaner at 28;16°. Sanskrit astrolabes continued to be made in Gujarat, although 
sporadically, e.g. D058 made for Karvan near Vadodara at the latitude of 22;35.30°. 

Sakharama JosI is said have produced astrolabes for places in Maharashtra, but 
these have not come to light so far. 

Two outstanding astrolabes were designed by the astronomer Gangasahaya for the 
latitude of Bundi at 25;30° (D090) and for that of Tonk at 26° (D091). These will be 
described at the end of this section. 
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D056 ASTROLABE FOR LATITUDE 17;42° MADE / COMMISSIONED BY 
sakhArAma JOSI 


1790 

Diameter ? 
PLU 


Dikshit 1981, p. 233n, reports that in Saka 1712 (= AD 1790-91), Sakharama JosI 
made or commissioned a Sanskrit astrolabe for 17;42°, which is the latitude of Satara 
(modern coordinates: 17;41,29° N and 74;0,31° E). On this astrolabe, JosI is said to 
have inscribed the transit altitudes of the junction stars of the 27 lunar mansions and of 
some other stars. For Magha, for example, the transit altitude was given as 83;57° S. 
This and other instruments made by Sakharama JosI were with his great-grandson 
Sakharama Sastrl at Kadegaddi near Belgaum, Sahapur Taluk, Maharashtra in 1896. No 
other information is available on this astrolabe. 

Dikshit states further that Sakharam JosI, a resident of Kodoli, produced several 
instruments like the Turya-yantra, Phalaka-yantra, Dhruvabhrama-yantra and 
astrolabes during Saka 1712-1718 (= AD 1790-97); he also wrote a commentary on 
Ganesa Daivajna’s Pratoda-yantra. 
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D057 ASTROLABE FOR LATITUDE 17;21° MADE / COMMISSIONED BY 
sakhArAma JOSI 


1796 

Diameter ? 
PLU 


Dikshit 1981, p. 233n, reports that in Saka 1718 (= AD 1796-97), Sakharama JosI 
made or commissioned a Sanskrit astrolabe for 17;21°, which is the latitude of his native 
place Kodoli, near Kolhapur (modern coordinates: 16;41,30° N and 74; 14° E). On this 
astrolabe, JosI is said to have inscribed the transit altitudes of the junction stars of the 
27 lunar mansions and some other stars. For Magha, for example, the transit altitude 
was given as 84; 15° S. This and other instruments made by Sakharam JosI were with 
his great-grandson Sakharama Sastrl at Kadegaddi near Belgaum, Sahapur Taluk, 
Maharashtra in 1896. No other information is available on this astrolabe. 

On Sakaram JosI, see the previous entry. 
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D058 ASTROLABE FOR LATITUDE 22;35,30°, NOT SIGNED 904 

1884, Gujarat 
Diameter 314 mm 
PLU 


Figure D058.1 - Front of the astrolabe (courtesy Professor David Pingree) 


904 


Entry based on Moskowitz 1979, item 152, p. 35, and photographs and notes kindly provided by 
Professor David Pingree who read the astrolabe for Moscowitz. 



2392 


Astrolabes for other Latitudes 


According to the inscription on the inner surface of the mater, this large astrolabe 
was produced in 1884. This is perhaps one of the few astrolabes produced in Gujarat in 
the nineteenth century, for in this century the astrolabe production was mainly 
concentrated in Rajasthan. Its construction is also rather unusual. The front with the 
crown and the circular scale, cut of a thick sheet, and the back with the crown were 
riveted with several nails along the entire circumference, leaving space to accommodate 
just one latitude plate and the rete. Thus it combines the features of astrolabes with 
multiple plates and those with a single plate. 9<b The workmanship is poor, the divisions 
in the scales are uneven, straight lines and circles carelessly drawn, the star pointers on 
the rete are crudely cut. 

Components 

Mater with crown (d. 314, h. 429), shackle and ring, plate (d. 270) for the latitude 
of 22;35,30°, rete (d. 273) for 18 stars, alidade; original pin and wedge are replaced by 
a bolt and nut. 

Front 

High lobed crown with a trifoliate finial. The limb is divided very irregularly in 
1 ° and in 6° and numbered from 1 to 60. 

Plate 

The plate carries the circles of the equator and the Tropic of Cancer. On these are 
plotted, very crudely, altitude circles for every 3° which are numbered on both sides of 
the meridian. There are no azimuth arcs. Lines for seasonal hours are drawn and 
numbered from the western horizon. Below the eastern and the western ends of the 
horizon is written horn (hour), to designate the numbers engraved between the hour 
lines. In the centre, below the horizon, is engraved akscimsa 22/35/3, ‘latitude 22;35,3°\ 
The catalogue does not say what is on the other side of the plate; perhaps it is blank. 


905 


There is another single plate astrolabe, constructed in the same fashion; it is also of Gujarati 
provenance, with western Indian numerals, and the rete containing the ‘bird in the cage’ pattern 
(D071). 
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Rete 

The three rings of the Tropic of Capricorn, the celestial equator (only the lower 
half) and the twice wide ecliptic ring are held together by the equinoctial bar which has 
no counter change. The ecliptic circle is divided into the 12 signs and labelled with their 
names and serial numbers. Each sign is divided into five parts which are numbered 
anticlockwise serially from 1 to 5, and not as 6, 12, 18, 24, 30 which is the general 
practice. Perhaps this is only the astrolabe to deviate from this standard practice. The 18 
star pointers are crudely cut and not correctly positioned. They are joined by an 
inelegant tracery which displays the ‘bird in the cage’ pattern 906 in the upper half. But 
the numbers and legends are carefully engraved. 

Table D058-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

RevatT 


'C Piscium 

2 

Rohirn 


a Tauri 

3 

Mithunavamaskandha 


y Orionis 

4 

Mith unadaks inapada 


k Orionis 

5 

Sanmukha 


a Aurigae 

6 

Ardra 


a Orionis 

7 

Lubdhaka 


a Canis Majoris 

8 

Lubdhakabandhu 


a Canis Minoris 

9 

Magha 


a Leonis 

10 

Hasta 


5 Corvi 

11 

Citrd 


a Virginis 

12 

Svdti 


a Bootis 


906 


Sarma 201 lb, p. 107-110. 
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Astrolabes for other Latitudes 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

13 

Visdkhd 

Visdkhd-md.tr- 

mandala 

a Coronae 

Borealis 

14 

Dhanakoti 

Dhanuhkoti 

a Ophiuchi 

15 

Abhijit 


a Lyrae 

16 

Sravana 


a Aquilae 

17 

Purvabhadrapada 

Purva-bhadrapada 

(3 Pegasi 

18 

Akhandna 

Asvandbhi 

6 Pegasi 


D058 - Astrolabe for Latitude 22;35,30 , not signed 
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Figure D058.2 - Back of the astrolabe (courtesy Professor David Pingree) 


Back 

The upper half of the rim carries the altitude scale divided in 1° and in 6°. The 
upper left quadrant contains a sine graph with 11 horizontal parallels which are poorly 
drawn. In the upper right quadrant, there are five concentric quarter circles without any 
label. 
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Astrolabes for other Latitudes 


In the lower half, there are shadow squares, on the left for the gnomon of 12 
divisions and on the right for the gnomon of 7 divisions. The divisions are numbered 
and halved. Inside the squares are engraved the following legends on the left and right 
respectively: dvadasa amgula samku chdya (shadow of the gnomon of 12 digits); 
saptdmgula samku chdya (shadow of the gnomon of 7 digits). \\srih\\ ‘[Let it be] 
auspicious. 



Figure D058.3 - Inscription on the inner side of the mater (courtesy Professor David Pingree) 

Inscription 

In the upper half of the inner surface of the mater is engraved the following 
inscription in three lines in a mixture of Sanskrit and Gujarati. The part filled with 
asterisks is scratched out. 

| samvat 1941 nd sake 1806 mdrgasara suddha 10 sukre 
karavdndra giratdrdya brdmana krsna (?) ******* ka ra go 
chene dyatra upara lakha samu samganite \ che || 

The first line translates to ‘In Samvat [year] 1941 and Saka 1806, in Margasira 
bright [forthnight] on the tenth lunar day, Friday.’ The second two lines are problematic. 
David Pingree, who saw the photos in 1976, commented as follows: 

‘I can offer no connected explanation of these lines. Karavdndra is perhaps 
a place name, in Gujarat or Rajasthan, and the Raya Brahmana Krsna ... (or 
his son) caused the astrolabe to be engraved. (The erasure is deliberate, not 
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a mistake; it is precisely the name of the patron that is obliterated). The 
inscription on the plate below the horizon-line reads aksamsa 22/35/30 — 
“= 22;35,30°” This latitude runs very close to Baroda, and induces me to 
hypothesise that Karavanra is the ancient town of Karavana (modern 
Karvan) 15 miles south of Baroda.’ 

Pingree seems to have sent the following revised translation and the note about the 
patron which was printed in the catalogue thus: 

‘On Friday 10 suklapaksa of Margaslrsa in Samvat 1941, Saka 1806 (= 
November 28 1884) cut by the Brahmana, Katyayana (?), of the Girnarayana, 
(a resident of) Karavanagara.’ 

‘The maker of this instrument was a member of the Gujarati family which 
was thought to have disappeared by the middle of the 18th century. This 
family played an important role in the history of transmission of Sanskrit 
astronomical texts and tables. It first appeared in Junagadh in the early 16th 
c, assuming the surname Bhatta in the early 17th c. The manuscripts of 
Girinarayanajnati formed part of a collection presented by the Gaikawar of 
Baroda to the East India Company in 1809. (The city of Baroda is only about 
15 miles south of the marked latitude of the instrument here.)’ 


Bibliography 

Sotheby’s, London, auction catalogue of 28 January 1977, lot 95A. 
Moskowitz 1979, no. 1, p. 35. 
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D059® ASTROLABE MADE FOR KOLKATA AT LATITUDE 24°/24°, NOT 
SIGNED, NOT DATED 

19th century, Kuchaman, Rajasthan 
Diameter 250 mm 
Jaipur, PC 

On the back of the crown is inscribed in Hindi kalakata ki, ‘of Kolakata’. Altitude 
circles are drawn on both sides of the plate for the latitude of 24° which is roughly the 
latitude of Kolkata; the actual values of Kolkata are 22°34’ 11” N; 88°22’ 11” E. But 
the astrolabe is made in Kuchaman in Rajasthan, which is indicated by the lotus like 
figure on the crown, the X-shaped three bridges between the rings, the incorrect term 
loma chaya for umbra recta are characteristic of astrolabes made at Kuchaman. The 
single-plate astrolabes made at Kuchaman known so far are calibrated for 27° (18°) 
which is the latitude of Kuchaman. This one is calibrated for the latitude of 24°. This 
would suggest that the instrument makers of Kuchaman made an astrolabe for use in 
Kolkata, the capital of colonial India in the nineteenth century. 

Components 

Plate with crown (d. 250, h. 300), small shackle, ring, rete (d. 219) for stars, pin, 
alidade with a sighting tube. Wedge is missing. 

Front 

High crown with two projecting bits at the base on either side. An upturned lotus 
like figure is engraved on the crown. The rim carries the degree scale divided in 1° and 
6°, and numbered in 6s serially from 1 to 60. Altitude circles are drawn for every 2° and 
each third line is highlighted by dots. Azimuth arcs are traced for every 6° above and 
below the horizon. There are lines for seasonal hours. The plate is calibrated for the 
latitude of 24° but there is no label to this effect. 
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Figure D059.1 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The three rings of Capricorn, equator and ecliptic are held together by the eat-west 
equinoctial bar with one counter change. The equator ring is counterchanged at its two 
intersections with the ecliptic ring. It is connected to the Capricorn ring in the lower half 
by two X-shaped bridges. Below the south point, it is connected to the ecliptic ring by a 
U-shaped bridge. The ecliptic ring is divided into the 12 signs and labelled with their 
names, each sign is divided into 5 parts and labelled as 6, 12,.. 30. The bevelled edge is 
graduated into single degrees. There are 21 dagger-shaped star pointers, 8 outside the 
ecliptic and 13 inside. 
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Astrolabes for other Latitudes 


Table D059-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


|3 Ceti 

2 

Matsyodara 


(3 Andromedae 

3 

Manupa 

Manusya-pdrsva 

a Persei 

4 

Rohini 


a Tauri 

5 

Bra.hr.ya 

Brahma-hrdaya 

a Aurigae 

6 

Ardra 


a Ophiuchi 

7 

Lubdhaka 


a Canis Majoris 

8 

Vamdhu 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Pu. phd. 

Purva-phdlgunT 

6 Leonis 

10 

Hasta 


6 Corvi 

11 

MarTcT 

MarTci 

r| Ursae Majoris 

12 

Citrd 


a Virginis 

13 

SvdtT 

Svdti 

a Bootis 

14 

Visara pdtT 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

15 

Sarpadhan 

SarpadharT-sira 

a Ophiuchi 

16 

Abhijit 


a Lyrae 

17 

Sravana 


a Aquilae 

18 

Kurka. pu. 

Kukkuta-puccha 

a Cygni 

19 

Asvamukha 


8 Pegasi 

20 

Satabhisd 


k Aquarii 

21 

Pu. bhd. 

Purva-bhadrapada 

|3 Pegasi 
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Back 

On the crown is written kalakatd kT, ‘of Calcutta’ . The rim carries a degree scale 
in two concentric rings. The inner ring divided in 1° and the outer ring in 6°. In the 
upper half of the outer ring, groups of 6° are numbered in 6s in the usual manner for 
measuring the degrees of altitude; from the east point to the south point as 6, 12, 18 ... 
90; likewise from from the west point to the south point. 

In the lower half, however, groups of 6° are counted serially from the west point 
to the east point, running clockwise as 1, 2, 3 ... 30. 

In the upper half altitude circles are drawn for each 2° and every third dotted. The 
plate face is calibrated for the latitude of 24° but not so labelled. It appears that originally 
this side was to be the front but was abandoned after drawing the altitude circles. 

Shadow squares are drawn in the lower half, on the left for the gnomon of 7 digits 
and on the right for a gnomon of 12 digits. The four scales are divided accordingly. On 
the left along the vertical scale is the legend sa[pta] 7 [amgula] samku viloma chdyd 
(umbra versa of the gnomon of 7 digits) and above the horizontal scale the legend 
sa[pta] 7[amgula] samku loma chdyd (umbra versa of the gnomon of 7 digits). On the 
right along the vertical scale is the legend dva[dasa] 12 [amgula] samku viloma chdyd 
(umbra versa of the gnomon of 12 digits) and above the horizontal scale the legend 
dva[dasa] 12[amgula] samku loma chdyd (umbra recta of the gnomon of 12 inches). 

The alidade is equipped with a sighting tube. 
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D060 ASTROLABE FOR LATITUDE 25°, NOT SIGNED, NOT DATED 907 

19th century, Kota, Rajasthan 
Diameter 177 mm 

Chicago, Adler Planetarium & Astronomy Museum (#A-68); 

CCA 2575 



Figure D060.1 - Front of the astrolabe (accession no. A-68) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


907 


Entry based on Pingree 2009, no. 48, pp. 198-199. 
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Components 

Plate with crown (d. 177, h. 211, t. 1), shackle, ring, rete (d. 156) for 23 stars, 
washer, uninscribed alidade, pin. The sighting plates on the alidade are lost. The original 
wedge is also lost; the parts are now held together by a bent wire. A metal piece is 
riveted to the shackle which prevents the ring from turning. 

Front 

The profiles of the crown are made up of ogees at the base and lobes thereafter. 
The crown has a circular finial. On the front of the crown is engraved antrardjah; the 
correct form should be yantrardjah. 

The scale on the rim is divided in 1° and 6°. Groups of 6° are numbered only in 
the upper half, from to 6 to 90, starting from the east and west points and reaching up to 
the south popint, as is done in the altitude scales on the back. The digit 8 is unusual; it 
resembles 4. 

On the plate are drawn altitude circles for every 2° and each third is highlighted 
with dots. The azimuth arcs are drawn above and below the horizon for every 3° and 
each tenth curve is highlighted. Neither of these two sets is numbered, nor are they 
placed very accurately. There are no hour lines, but the circle of ecliptic is drawn 
unnecessarily. Below the horizon is an inscription aksa 25 palapd 5|35. This should read 
aksdmsa 25palabhd 5|35, ‘latitude 25°, noon equinoctial shadow 5;35 digits’. Probably 
the astrolabe was made for use at Kota, a princely town in Rajasthan (25;0° N, 76; 10° 
E). 

Rete 

The rete consists of the three almost complete rings of the Tropic of Capricorn, 
the equator and the ecliptic, which are held together by the horizontal bar whose upper 
edge constitutes the equinoctial colure. The circular disc at the centre is joined to the 
ecliptic ring by a segment of the solstitial bar. 

The ecliptic ring is divided into the 12 zodiac signs and labelled with their 
respective names. Each sign is subdivided into groups of 6° and labelled as 6, 12, 18, 
24, 30. There are 23 dagger-shaped star pointers. The engraver adds pedantically 
visargas to almost all star names and to all the names of the zodiac signs, even where it 


is unnecessary. 
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Astrolabes for other Latitudes 


Table D060-1 Stars on the Rete 



Star Name 
as engraved 

Correct/Full 

Form 

Identification 

1 

Samudrapaksih 

SamudrapaksT 

|3 Ceti 

2 

Naharakotdroh 

Nadyantaka 

0 Eridani 

3 

RohinTh 

RohinT 

a Tauri 

4 

Mithunapadah 

Mithuna-vama- 

padci 

(3 Orionis 

5 

Pad 

Prajdpati 

6 Aurigae 

6 

Adrah 

Ardra 

a Orionis 

7 

Vrahmahada 

Brahmahrdaya 

a Aurigae 

8 

Ludhbaka 

Lubdhaka 

a Canis Majoris 

9 

Lubdhakavadhah 

• 

Lubdhakabandhu 

a Canis Minoris 

10 

Mdhdpurusa 

Mahapurusa 

a Hydrae 

11 

Maghah 

Maghd 

a Leonis 

12 

Hastah 


6 Corvi 

13 

Citrdh 

Citrd 

a Virginis 

14 

Svatih 


a Bootis 

15 

Visdkhdp it a rdvaca 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

16 

Sarpadharisira 


a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Kukudapuccha 

Kukkutapuccha 

a Cygni 

20 

Asvamukha 


e Pegasi 

21 

Satabhisakah 


X Aquarii 

22 

Purvd Bhadrapada 


(3 Pegasi 


D060 - Astrolabe for Latitude 25 , not signed, not dated 
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Star Name 

Correct/Full 

Identification 

as engraved 

Form 


23 Uttara Bhadrapada 


y Pegasi 
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Astrolabes for other Latitudes 



Figure D060.2 - Back the astrolbae (accession no. A-68) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Back 

The rim of the back is graduated and numbered exactly as in the front. In addition, 
a scale of cotangents is marked on the rim of the lower right quadrant. This is the only 
single plate astrolabe that carries this scale. 
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The upper left quadrant carries a sine-cosine grid with 30 horizontal and 30 
vertical parallels. In the upper right is a solar quadrant with quarter circles for each 5° 
of solar longitude. The corresponding zodiac signs are marked with their intial syllables 
along the two radii. Along the vertical radius from the the periphery to the centre are 
written ma[kara], ku[bha], mi[sic! mina], me[sa], vr[sa], mi[tInina /, i.e., from winter 
solstice to summer solstice; along the horizontal radius from the centre to the peripheru 
are written ka[rkata], si[mha], ka[nyd], tu[ld], vr[scika], dha[nu], i.e. from summer 
solstice to winter solstice. 

However, in general practice the sign names written here along the vertical radius 
are written along the horizontal radius and those written here along the horizontal radius 
are written along the vertiucal radius, e.g. in D051. 

In the lower half there are shadow squares, on the left for the gnomon of 12 digits 
and on the right for the gnomon of 7 digits. The scales on the left are divided into 6 units 
each and numbered in 2s from 2 to 12. Each unit is halved in the next row and each half 
is divided into 3 parts in the succeeding row. The scales on the right are divided into 7 
units each and numbered from 1 to 7; each unit is subdivided into 5 parts in the next 
parallel row. 

The labels on these four scales are carelessly scribbled; the orthography is 
different from that on the rete; 

Vertical scale on the left: dvadasangulavelamachayasaram ( dvddasdhgula-viloma- 
chdyd-sdram), ‘the table of the reverse shadow of the 12-digit gnomon’, 

Horizontal scale on the left: dvadasangulavalachayasaratu ( dvadasangula-sama-chaya- 
sdranT, ‘the table of the direct shadow of the 12-digit gnomon’, 

Horizontal scale on the right: saptangulavelamachdydsdram ( saptdhgula-sama-chdyd - 
sdrcini), ‘the table of the direct shadow of the 7-digit gnomon’, 

Vertical scale on the right: saptangulavelamachdydsdram (saptdhgula-viloma-chdydi¬ 
sci ram), ‘the table of the reverse shadow of the 7-digit gnomon’. 

The alidade is uncalibrated and the sighting plates are lost. 
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D061 ASTROLABE FOR LATITUDE 28°, NOT SIGNED, NOT DATED, OWNED 
BY KHEUJI AcARYA 908 

19th century, Bikaner, Rajasthan 
Diameter 206 

PLU, ex-Paris, Libraire Alain Brieux 



Figure D061.1 - Front of the strolabe (courtesy Museum of Flistory of Science, Oxford) 


Description based on three photos and a brief typed description in French in the archives of the 
Museum of the Flistory of Science, Oxford. The photos and the description are apparently by Alain 
Brieux, Paris. 
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D061 - Astrolabe for latitude 28 , not signed, not dated, owned by KheUjt AcArya 


Components 

Plate with crown (d. 206), shackle, rete for 21 stars, alidade with a sighting tube, 
pin and horse-headed wedge. The ring is missing. 

Front 

The crown has lobed profiles. The bases of the shackle are trifoliate. On the front 
of the crown is engraved snyantraraja, ‘the glorious king of instruments’. 

The degree scale on the rim of the plate is divided in 1° and 6°; groups of 6° are 
numbered serially from 1 to 60. Altitude circles are drawn for every 3° and numbered 
on both sides. Azimuth arcs are drawn for every 10° below the horizon line, but not 
numbered. Lines are drawn for unequal hours. Below the horizon line is an inscription 
aksamsci 28, ‘degrees of latitude 28’. 

Rete 

The rete consists of three nearly complete rings of the Tropic of Capricorn, the 
equator and ecliptic, held together by the equinoctial bar which has no counter change. 
Segments of the solstitial bar join the disc at the centre with the ecliptic below and the 
equinoctial ring with the ring of the Tropic of Capricorn. The ecliptic ring is divided 
into the 12 signs of zodiac and labelled with their names. Each sign is divided into 
groups of 6° and numbered. The edge of the ecliptic ring is divided in 2°. There are 21 
dagger-shaped star pointers. 

Table D061-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

undecipherable 

SamudrapaksT 

(3 Ceti 

2 

Ma 

Matsyodara 

(3 Andromedae 

3 

Pratasira 

Pretasira 

(3 Persei 

4 

Rohinl 


a Tauri 

5 

Vra. 

Brahmahrdaya 

a Aurigae 

6 

Ardra 


a Orionis 

7 

Ludhvaka 

Lubdhaka 

a Canis Majoris 
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Astrolabes for other Latitudes 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

8 

Lu.vamdha 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Mahdpurusa 


a Hydrae 

10 

(not named) 

Maghd 

a Leonis 

11 

Pu.phd. 

Purva-phalgum 

5 Leonis 

12 

Hasta 


5 Corvis 

13 

Citrd 


a Virginis 

14 

Marici 


q Ursae Majoris 

15 

Svdti 


a Bootis 

16 

Sarpadhdrd 

Sarpadhbn-sirb 

a Ophiuchi 

17 

Abhijit 


a Lyrae 

18 

Sr civ ana 


a Aquilae 

19 

Asvamakha 

Asvamukha 

8 Pegasi 

20 

illegible 

Satabhisd 

X Aquarii 

21 

Pu.bhd. 

Purva-bhadrapada 

(3 Pegasi 


Back 

The scale on the rim is divided, as in the front, in 1° and 6°. Groups of 6° are 
numbered only in the upper two quadrants, as 6—90; 90—6. The upper left quadrant 
bears a sine-cosine graph with 30 horizontal and 30 vertical parallels. Other three 
quadrants are empty. 

On the lower left quadrant is engraved khe. Realizing that the script is too large 
for the planned inscription, the engraver appears to have discontinued the engraving on 
this quadrant and engraved instead on the lower right quadrant the following, in smaller 
letters, in two lines: kheujldcdrya, bikdnera. The script is different from the rest of the 
script on the astrolabe. So this inscription was added later and probably refers to the 
subsequent owner of the astrolabe. The princely city of Bikaner lies roughly on the 
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D061 - Astrolabe for latitude 28 , not signed, not dated, owned by KheUji AcArya 


latitude of 28°. The astrolabe must have been made in Bikaner for some unnamed 
astronomer and must have changed hands later on. 




Figure D061.2 - Back of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 
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D062® ASTROLABE FOR LATITUDE 28;16°, DESIGNED BY 
KASTURlCANDRA, MADE BY SUTRADHARA SURYAMALLA, NOT 
DATED 


19th century, Bikaner, Rajasthan 
Diameter 273 mm 
Cologne, PC 



Figure D062.1 - Front of the astrolabe (photo by S. R. Sarma) 












D062 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2413 


The inscription on the back states that this astrolabe was made by Suryamalla 
according to Kasturicanda’s instruction ( upadeupadesa ) for the latitude of 28; 16°. 
Probably Kasturicandra did not merely give oral instructions; he must have prepared the 
technical designs for the astrolabe and also drafted the text of the inscription on the back, 
where Suryamalla receives the title sutradhara ; the term, among others, denotes 
architect; here it is used in the sense of ‘master craftsman’ or ‘artisan’. 909 

The plate is actually designed for latitude 27°, but can be used at 28; 16° as well. 
It is likely that the astrolabe was made at the princely city of Bikaner (28;01 ° N, 73; 19° 
E) in Rajasthan which is situated roughly on this latitude. The distinguishing feature of 
this astrolabe is the large flamboyant peacock perched on the central ring of the rete, its 
beak pointing to the star a Coronae Borealis. The raised neck and the feathers in the 
wings are depicted nicely with a series of parallel strokes. 

Suryamalla appears to have fabricated many specimens, four of whicha are known 
at present, viz. this and the next three astrolabes. These are almost identical: all have 
about the same size, the same design of the rete with the peacock motif, the same 
projections on the front of the plate and the same inscription on the back. 

But each one has a different style of crown. There are other diffrences. Broadly 
speaking, the pair D062 and D063 differs from the pair D064 and D065 in three respects. 
First, in D062 and D063, the outer band of the degree scale on the rim is divided in 6° 
and numbered serially from 1 to 60. In the inner band, these divisions of 6° are 
subdivided, not into 6 units of 1° as is the common practice, but into 5 units of 1;12°. 
The same error is repeated in the altitude scale at the back and in the degree scale on the 
edge of the ecliptic ring in the rete. But in D064 and D065 the scales are correctly 
divided in 1° and 6°. 

Second, while there are 24 named star pointers in D062 and D063, the retes in the 
other pair have 27 star pointers. Third, in D062 and D063 declination arcs are engraved 
on the upper right quadrant on the back; in D064 and D064 the upper right quadrants 
are empty. 


Cf. Sutradhara Mayarama who made C026 and C027 in 1810. An analogous title is Ustad (derived 
from Arabic) in D035, D036, D037 and D038. 
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Astrolabes for other Latitudes 


While the workmanship is reasonably good in all the four specimens, the 
orthography is generally poor and there are serious errors in the star names. In all the 
four specimens Kukkutapuccha (a Cygni) is wrongly labelled as Satabhisd (/, Aquarii) 
and Kartitakara (|3 Cassiopeiae) is wrongly placed in the northern hemisphere. 
Dhanakoti and Sarpadhdn, or more correctly Dhanuhkoti and SarpadharTsira, are 
alternative names of the same star a Ophiuchi. In all the four specimens these two names 
are engraved on the solstitial bar as if there are the names of two different stars situated 
on either side of the meridian. While a pointer is provided for Dhanuhkoti to the right 
to the solstitial bar, no pointer is provided for the other name. 

Now the description of the present astrolabe D062. 

Components 

Mater (d. 273, h. 319, t. 1.8) with ring and shackle, rete (d. 241) for 23 stars, 
alidade (244) with a sighting tube, pin and wedge. 

Front 

Simple ring and shackle; the crown is lobed. The rim is divided in 6° and 
numbered in 6s from 1 to 60. But, each unit of 6° is wrongly divided in 5 parts each 
measuring 1:12° and not 1°, and this error is repeated is on the edge of the ecliptic ring 
in the rete and in the altitude scales on the back. 

Altitude circles are drawin for every 3°, these are numbered on both sides of the 
meridian. Azimuth arcs are drawn above and below the horizon for every 10°, but their 
intervals are not uniform. In the lower half are lines for seasonal hours and lines for 
equal hours which commence from the western horizon. The azimuth arcs and the two 
kinds of hour lines are not numbered. 



D062 - Astrolabe for Latitude 28; 16 , designed by Kastuncandra, made by Sutradhara Suryamalla, not dated 2415 



Figure D062.2 - Rete of the astrolabe (photo by S. R. Sarma) 


Rete 

The rete consists of the Capricorn ring, fully representd equator ring and a much 
wider ecliptic ring; these three are held together by the equinoctial and solstitial bars 
which are fully represented without any counter change. The equator ring, however, has 
counterchanges at the two equinoxes where it intersects with the ecltiptic ring. The 
ecliptic is ring is divided in the 12 signs of the zodiac and labelled with their names. 
There are 24 dagger-shaped star pointers. The proper sequence of the stars is not always 
correctly maintained. 
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Astrolabes for other Latitudes 


Table D062-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 

SamudrapaksT 

(3 Ceti 

2 

Kdrtikabhaja 910 

Kartitakara 

|3 Cassiopeiae 

3 

Madasdra 

Matsyodara 

(3 Andromedae 

4 

Pretapura 

Pretasira 

(3 Persei 

5 

Pretapdrsva 


a Persei 

6 

RohinT 


a Tauri 

7 

(not named) 

Brahma-hrdaya 

a Aurigae 

8 

Mithuna 

Mithuna-vdma- 

pada 

(3 Orionis 

9 

Mithana-skandha 

Mithuna-vdma- 

skandha 

Y Orionis 

10 

Ladhsaka 

Lubdhaka 

a Canis Majoris 

11 

Ladhsakavadhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Maghd 


a Leonis 

13 

Hasta 


6 Corvi 

14 

MarTci 


T| Ursae Majoris 

15 

Citrd 


a Virginis 

16 

Svdti 


a Bootis 

17 

Visyd 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

18 

Dhanakoti 911 

Dhanuhkoti 

a Ophiuchi 

19 

SarpadharT 

Sarpadharisira 

a Ophiuchi 




Wrongly placed in the northern hemisphere. 

Nos 17 and 18, viz., Dhanuhkoti and Sarpadharisira, refer to the same star a Ophiuchi. 


D062 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 


2417 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

20 

Abhijata 

Abhijit 

a Lyrae 

21 

Sr civ ana 

a Aquilae 


22 

Satabhisa 912 

Kukkutapuccha 

a Cygni 

23 

Purva Bhadapada 

Purva Bhadrapada 

(3 Pegasi 

24 

Asamukha 

Asvandbhi 

5 Pegasi 


912 


Kukkutapuccha (a Cygni) is wrongly labelled as Satabhisa (a Aquarii). 
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Astrolabes for other Latitudes 



Back 

The rim of the upper half carries altitude scales which are divided in 6° and 
numbered as 6—90; 90—6. As in the front, here also the units of 6° are wrongly divided 
in 5 parts. The rim of the lower half is blank. 
































D062 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2419 


The upper right quadrant is filled with 30 horizontal and 30 vertical parallel lines. 
The 30 horizontal lines in this quadrant are extended into the left quadrant to form 30 
declination circles. But there are no numbers or labels in these two quadrants. 

In the lower half are shadow squares. The square on the left is for a base of 12; the 
vertical and horizontal scales are divided in 12 units and numbered from 1 to 12. In the 
middle of the square is engraved dvadasangula-chciya 12 (shadow of [the gnomon of] 
12 digits). The square on the left is drawn for a base of 7. Here the vertical and horizontal 
scales are divided in 7 units and numbered from 1 to 7. In the middle of the square is 
the label stating saptdhgula-chdyd 7 (shadow of [the gnomon of] 7 digits). 

Alidade 

The alidade is equipped with a sighting tube. The end of the wedge is nicely shaped 
as a horse’s head. 

Inscription 

Below the shadow squares is the inscription engraved on both sides of the vertical 
diameter, with many errors in orthography. 

| aksdms'a 28\16 jj aksabhd 6\30 

| idam patram kastaraca 6 syipadesena sutradhara suryamalle-na krttd || /| 
The correct version should be 

aksdmsdh 28\16, aksabhd 6\30 

idam patram kasturicandrasyopadesena sutradhara-suryamallena krtarn. 
‘Latitude 28; 16 [degrees]. Midday equinoctial shadow 6;30 [digits]. 

‘This plate was made by Sutradhara Suryamalla according to 
Kasturicandra’s instruction.’ 



D063® ASTROLABE FOR LATITUDE 28;16°, DESIGNED BY 
KASTURICANDRA, MADE BY SUTRADHARA SURYAMALLA, NOT 
DATED 


19th century, Bikaner 
Diameter 270 mm 

PLU, Ex-Paris, Libraire Alain Brieux 



Mssssm 




Figure D063.1 - Front of the astrolabe (courtesy Anthony J. Turner) 










D063 - Astrolabe for Latitude 28; 16 , designed by Kastuncandra, made by Sutradhara Suryamalla, not dated 2421 


This astrolabe looks almost idental to the previous astrolabe D062, but for a few 
very minute differences. The triangular crown in both astrolabes looks almost alike, but 
careful examination shows a slight difference in the profiles near the base. The retes are 
almost the same, but two minor differences can be detetcted in the star pointers. In D062 
the star name SamudrapaksI (|3 Ceti) is engraved on the equinoctial bar, but pointer there 
is a small notch in the equinoctial bar, whereas in the present astrolabe a pointer can be 
seen below the equinoctial bar. Second, in D062 there is pointer for the star 
Brahmahrdaya (a Aurigae) attached to the solstitial bar just above the ecliptic ring, but 
the star name is not engraved there. In the present astrolabe, the name is clearly visible. 
In the upper left quadrant on the back of this astrolabe, there are radial lines 
superimposed on the declination arcs; such is not the case in D062. The alidade in this 
astrolabe lost the sighting plates; in D062, it is fitted with a sihting tube. 

Components 

Plate with crown (d. 270, h. 318), shackle, ring, rete (d. 241) for 24 stars, alidade 
in which the sighting plates are broken. Pin and wedge are modern. 

Front 

The high solid crown has an almost triangular form; the profiles are filled with 
small lobes. The degree scale on the rim is divided in 1 ° and 6° and numbered serially 
from 1 to 60. But these divisions are further subdivided wrongly into 5 units of 1;12°. 
The same error is repeated in the altitude scale at the back and in the degree scale on the 
edge of the ecliptic ring in the rete. 

Altitude circles are drawn for each 3° and numbered on the east and west sides of 
the meridian. Azimuth arcs are drawn above the horizon for each 12° and below the 
horizon for each 6°. In the lower half, lines are drawn for the seasonal hours and equal 
hours as counted from the western horizon. The azimuth arcs and the hour lines are not 
numbered. Though the inscription at the back says that the astrolabe is made for the 
latitude of 28; 16°, the altitude circles are actually arranged for the latitude of 27°. 913 


913 


The catalogue of the Libraire Alain Brieux states that the plate is calibrated for 23°. But that is not 
correct. I have personally examined the astrolabe and saw that it is made for 27°. 
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Astrolabes for other Latitudes 


Rete 

The rete is fashioned exactly as that in the previous astrolabe with the same errors. 
Table D063-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

SamudrapaksT 


(3 Ceti 

2 

Kdrtikabhaja 914 

Kartitakara 

(3 Cassiopeiae 

3 

Madasora 

Matsyodara 

(3 Andromedae 

4 

Pretapura 

Pretasira 

(3 Persei 

5 

Pretaparsvci 


a Persei 

6 

Rohini 


a Tauri 

7 

Mithunaskadha 

Mithuna-vama- 

pada 

(3 Orionis 

8 

Mithuna 

Mithuna-vdma- 

hasta 

y Orionis 

9 

Brahmadaya 

Brahma-hrdaya 

a Aurigae 

10 

Luvdhaka 

Lubdhaka 

a Canis Majoris 

11 

Luvdhakavadhu 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Maghd 


a Leonis 

13 

Hasta 


5 Corvi 

14 

Citrd 


a Virginis 

15 

Marlci 


p Ursae Majoris 

16 

Svdti 


a Bootis 

17 

Visyd 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

18 

Dhanakoti 

Dhanuhkoti 

a Ophiuchi 


914 


Wrongly placed in the northern hemisphere. 


D063 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2423 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

19 

Sarpadharf 15 

Sarpadharisira 

a Ophiuchi 

20 

Abhijita 

Abhijit 

a Lyrae 

21 

Sr civ cinci 


a Aquilae 

22 

Satabhisa 916 

Kukkutapuccha 

a Cygni 

23 

Puvabha 

Purvabhadrapada 

(3 Pegasi 

24 

Asvandbha 

Asvandbhi 

5 Pegasi 


Back 

The altitude scales on the upper half are divided into units of 6° and numbered as 
6—90; 90—6. The units of 6° are further subdivided into, as in the front, 5 parts of 
1;12° each. 

The upper right quadrant contains the sine-cosine graph with 30 horizontal and 30 
vertical parallels. The 30 horizontal lines in this quadrant are extended into the left 
quadrant to form 30 declination circles. Upon these quarter circles are drawn 7 radial 
lines, creating 8 segments of 11 'A degrees each, the purpose of which is not clear. 

In the lower half, there are shadow squares. On the left is the square for the 
gnomon of 12 digits; the vertical and horizontal scales are divided into 12 units each 
and numbered from 1 to 12; in the middle of the square is the label dvadasamgulachaya 
12 (shadow of twelve digits 12). On the right is the square for the gnomon of 7 digits; 
the vertical and horizontal scales are divided into 7 units each and numbered from 1 to 
7; in the middle of the square is the label saptdmgulachdyd 7 (shadow of seven digits 7). 


Nos 18 and 19, viz., Dhanakoti and Sarpadhan, more correctly Dhanuhkoti and Sarpadharisira, 
refer to the same star a Ophiuchi. 

Kukkutapuccha (a Cygni) is wrongly labelled as Satabhisa (k Aquarii). 
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Astrolabes for other Latitudes 



Figure D063.2 - Back of the astrolabe (photo by S. R. Sarma) 


Alidade 


The alidade here has simple edges and a simple centre-piece. The two sighting 
plates are broken; consequently it is not known whether there was also a sighting tube 
originally. 



Figure D063.3 - Inscription on the back (photo by S. R. Sarma) 


Inscription 

Below the shadow squares is the same inscription as in the preceding astrolabe 
with minor variations in orthography. 












D063 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2425 


Bibliography 

Libraire Alain Brieux, Paris, [catalogue] Histoire de Sciences et de la medicine, livres 
anciens et documentation, Septembre 1994. 
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D064 ASTROLABE FOR LATITUDE 28; 16°, DESIGNED BY KASTURICANDRA, 
MADE BY SUTRADHARA SURYAMALLA, NOT DATED 

19th century, Bikaner, Rajasthan 
Diameter 274 mm 

Hastings-on-Hudson, NY, Tesseract 



Figure D064.1 - Front of the astrolabe (photo courtesy Dr David Coffeen) 


As stated above, this and the next astrolabe are closer to each other than to the 
other pair (D062 and D064), but the crowns of these two (D064 and D065) are totally 
different. 














D064 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2427 


Components 

Plate with crown (d. 274) and shackle, rete for 27 stars, alidade with a sighting 
tube, pin and wedge. The ring is missing. 

Front 

The medium sized crown is elegantly reticulated. The scale on the rim is divided 
in 1 ° and 6°; groups of 6° are serially numbered from 1 to 60. Altitude circles are drawn 
for every 3° and numbered on both sides of the meridian. Azimuth arcs are drawn for 
every 10° above and below horizon, but not numbered. Lines for seasonal hours and 
lines equal hours drawn from the western horizon are not numbered. Altitude circles are 
arranged for the latitude of 27°. 
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Astrolabes for other Latitudes 



Rete 

The rete is fashioned as in the previous two astrolabes, but with 27 stars pointers, 
the three extra stars being Sanmukha (no. 10), Mithuna-vama-hasta (11) and Uttara 
Phalgum (15). 











D064 - Astrolabe for Latitude 28; 16 , designed by Kastuncandra, made by Sutradhara Suryamalla, not dated 2429 



Figure D064.3 - Rete of the astrolabe (photo courtesy Dr David Coffeen) 

Table D064-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samudrapaksi 


(3 Ceti 

2 

Kartitabhujah 917 

Kartitakara 

(3 Cassiopeiae 

3 

Matsyodara 


(3 Andromedae 

4 

Pratasirah 

Pretasira 

(3 Persei 

5 

Pretapdrsva 


a Persei 


917 


Wrongly placed in the northern hemisphere. 
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Astrolabes for other Latitudes 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

6 

Rohinl 


a Tauri 

7 

Mithunaskadha 

Mithuna-vama- 

pada 

(3 Orionis 

8 

Mithunavamaskadhah 

Mithuna-vdma- 

skandha 

Y Orionis 

9 

Brahmahrdaya 


a Aurigae 

10 

Sanya ray a 918 

Sanmukha 

6 Aurigae 

11 

Mithunavdmahasta 

Mith una-daksina - 
hasta 

a Orionis 

12 

Lubdhaka 


a Canis Majoris 

13 

Lubdhakabadhu 

Lubdhakabandhu 

a Canis Minoris 

14 

Maghd 


a Leonis 

15 

Uttardphd 

Uttara-phdlgum 

(3 Leonis 

16 

Hasta 


6 Corvi 

17 

MarTci 


r| Ursae Majoris 

18 

Citrd 


a Virginis 

19 

Svdti 


a Bootis 

20 

Visasd 

Visdkhd-matr- 

mandala 

a Coronae 

Borealis 

21 

Dhanakoti 

Dhanuhkoti 

a Ophiuchi 

22 

Sarpadharf 19 

Sarpadharlsira 

a Ophiuchi 

23 

Abhijit 


a Lyrae 


Wrong position. 

Nos. 21 and 22, viz., Dhanakoti and Sarpadhari, more correctly Dhanuhkoti and Sarpadharlsira, 
refer to the same star a Ophiuchi. 


D064 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2431 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

24 

Sravana 


a Aquilae 

25 

Satabhisa 920 

Kukkutapuccha 

a Cygni 

26 

Puvabha 

Purvabhadrapada 

(3 Pegasi 

27 

Asvandbha 

Asvandbhi 

5 Pegasi 


Back 

The upper half of the rim carries altitude scales which are divided in 1° and 6° 
and numbered as 6—90; 90—6. The upper left quadrant is blank. On the right is the 
trigonometric quadrant with 30 vertical and 30 horizontal parallels. In the lower half are 
the shadow squares, on the left for the gnomon of 12 digits and on the right for the 
gnomon of 7 digits. The scales are divided and numbered accordingly. Inside the square 
on the left is the label dvhdashmgula chdyd 12 (shadow of [the gnomon of] 12 digits) 
and on the right saptamgula chdyd 7 (shadow of [the gnomon of] 7 digits). 

Alidade 

The alidade is equipped with a sighting tube. The ends of the alidade, the centre 
piece and the upright supports of the sighting tube are elegantly shaped. 


920 


Kukkutapuccha (a Cygni) is wrongly labelled as Satabhisa (X Aquarii). 
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Astrolabes for other Latitudes 



Figure D064.4 - Back of the astrolabe (photo courtesy Dr David Coffeen) 


Inscription 

Below the shadow squares is the following inscription in three lines: 

|| aksdmsd 28\16 
||aksabha 6\30 

|| idam patram kasturlcamdasyipadesena sutradhdra suryamalle- 
na krttam / 

The correct version should be 

aksdmsdh 28\16, aksabha 6\30 

idam patram kasturicandrasyopadesena sutradhdra-suryamallena krtam. 































































































D064 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2433 


‘Latitude 28; 16 [degrees]. Midday equinoctial shadow 6;30 [digits]. 

‘This plate was made by Sutradhara Suryamalla according to 
Kasturicandra’s instruction.’ 

Provenance 

Christie's South Kensington, 10 April 2014, lot 66 in their Travel & Science sale. 
Bibliography 

Terreract Catalog One Hundred Two, Spring 2016, item 4. 
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D065 ASTROLABE FOR LATITUDE 28; 16°, DESIGNED BY KASTURICANDRA 
MADE BY SUTRADHARA SURYAMALLA, NOT DATED 921 


19th century, Bikaner 
Diameter? 


Figure D065.1 - Front of the astrolabe (photo courtesy Anthony J. Turner) 


Entry based on the photos from Alain Brieux, kindly given by Anthony J. Turner. 








D065 - Astrolabe for Latitude 28; 16 , designed by Kasturicandra, made by Sutradhara Suryamalla, not dated 2435 


This astrolabe is identical to the preceding astrolabe, but for the solid crown with 
lobed profiles and peak-like projection on either at the base. The rete appears to be quite 
alike, with the same 27 named star pointers. 

On the back, the upper left quadrant is blank as in the previous astrolabe and the 
upper right quadrant contains a sine-cosine graph. In the lower half the shadow squares 
are also the same. The inscription is almost the same with minor variations in 
orthography. 



Figure D065.2 - Back of the astrolabe (photo courtesy Anthony J. Turner) 
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Astrolabes for other Latitudes 


Alidade 

As in D062, here also the alidade has ornate ends and an ornate centre-piece and 
is equipped with a sighting tube. The end of the sighting tube on the left is broken. 
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D066 ASTROLABE FOR LATITUDE 29°, NOT SIGNED, NOT DATED 922 

19th century 
Diameter 197 mm 

PLU; ex-Paris, Libraire Alain Brieux 



Figure D066.1 - Front of the astrolabe (courtesy Museum of the Flistory of Science, Oxford) 


In the archives of the Museum of the History of Science, Oxford, there are two photos of the front 
and back, and also photocopies of two other photos which show a closed wooden box and the open 
wooden box displaying the astrolabe and a cloth bag in it. The photocopies are too dark to be 
reproduced here. There is also a typed sheet with a short description of the astrolabe in French. 
Probably the astrolabe must have with Alain Brieux of Paris at some time. 
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Astrolabes for other Latitudes 


Components 

Plate with a lobed crown, shackle, ring, tassel with many strands, rete for 26 stars, 
alidade with a sighting tube. The engraved lines and letters are filled with a white 
substance. On the back, some uneven part on the inner surface of the alidade scratched 
against the surface of the back and produced on it a wide circular scratch. 

Front 

The scale on the rim is divided in 1°, 2° and in 6°. Groups of 6° are numbered 
from 1 to 60. Altitude circles are drawn for every 3° and numbered, azimuth arcs for 
every 10° and numbered, unequal hour lines, numbered (?). 

Rete 

The rete consists of the three rings of the Tropic of Capricorn, equator and ecliptic. 
These and the central are held together by the equinoctial bar which has a counter change 
at the centre. A segment of the solstitial bar joins the central disc to the ecliptic ring 
below. The equator ring and the Capricorn ring are joined by a segment of the solstitial 
bar and by two other bars placed at equal distances symmetrically on either side of the 
solstitial bar. 

The ring of the ecliptic is divided into the 12 signs of the zodiac and labelled. Each 
sign is divided into groups of 6° and numbered accordingly. 

There are 26 dagger-shaped star pointers. All the names cannot be deciphered in 
the photos. Those that are visible are listed below. Those marked with * are wrongly 
placed. 

Table D066-1 Stars on the Rete 



Star Names 
as engraved 

Full/Correct 

Form 

Identification 

1 Samudrapaksi 


(3 Ceti 

2 

*Ramjitaka 

Rahjitakara 

a Cassiopeiae 

3 

Ma.paksa 

Manusyaparsva 

a Persei 

4 

Vra.hr a da 

Brahmahrdaya 

a Aurigae 

5 

Lu. badhu. 

Lu.bamdhu 

a Canis Minoris 



D066 - Astrolabe for Latitude 29 , not signed, not dated 
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Star Names 
as engraved 

Full/Correct 

Form 

Identification 

6 

Marlci 


q Ursae Majoris 

7 

Visakhamam. 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

8 

*SarpadharT 

SarpadharTsira 

a Ophiuchi 

9 

*SarpagrTva 

Sarpagrlvd 

a Serpentis 

10 

Abhijit 


a Lyrae 

11 

Sravana 


a Aquilae 

12 

Ku. pucha 

Kukkuta-puccha 

a Cygni 

13 

Satabhisd 


X Aquarii 

14 

Asvamusa 

Asvamukha 

8 Pegasi 


Back 

The scale on the rim is divided in 1° and in 6° and numbered as 6—90; 90—6. 
The trigonometric quadrant in the upper left carries 30 vertical and 30 horizontal 
parallels; in the solar quadrant in the upper right are drawn just three quarter circles and 
no labels. In the lower half, there are shadow squares, on the left divided in 12 parts and 
numbered, on the right divided in 7 parts and numbered. There are no labels along the 
scales. 
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Figure D066.2 - Back of the astrolabe (courtesy Museum of the History of Science, Oxford) 
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D067® COPY OF AN ASTROLABE MADE FOR JYOTISACARYA IN 1834 

19th century, probably Jodhpur, Rajasthan 
Diameter 259 mm 
Brussels, PC 



Figure D067.1 - Front of the astrolabe (photo by S. R. Sarma) 


This and the next astrolabe (D068) carry inside the shadow squares on the back an 
identical inscription which commences with the word jyotisacarya, a respected 
academic title meaning ‘master of the astral science.’ Except for this single word, 
nothing turned out correctly in the inscription which appears to contain the name of the 
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astronomer who commissioned the astrolabe, the name of the ruling prince and the name 
of the artisan who made the astrolabe. 

This is followed by the date which is engraved on the present astrolabe thus: 
sd° 1891 mi° asadha su° 7 sanavdsre. The correct form, after expanding the 
abbreviations, reads: samvat 1891 mita dsdclha sukla 7 sanivdsare, ‘in the year measured 
by 1891 [of the Vikrama era], on Saturday, the 7th day of [the lunar month] Asadha.’ 
This date corresponds to 13 July 1834 (Gregorian) which is a Sunday. A discrepancy of 
one day is usually admissible. After adjusting for this discrepancy, the modern 
equivalent would be Saturday, 12 July 1834. Below this the latitude of the astrolabe is 
stated to be 26°. 

On astrolabe D068, the orthography is almost the same, but with a different year: 
sa° 1765 mi° asadha su° 7 sanavdsre. This date translates to 25 June 1708 (Gregorian) 
which is a Monday. Here the weekday does not quite match. 

However, the orthography of the inscriptions on both astrolabes is identical. 
Moreover, on both astrolabes this inscription is mixed up with the labels of the shadow 
squares almost in the same manner. Of the 23 star names inscribed on the two retes, 
hardly any one is correct. The workmanship in both these large astrolabes is equally 
crude. There cannot be much doubt that these two were produced by the same artisan. 
He could not have fabricated them on dates which are separated by 126 years. Hence 
one of the years (probably 1765 on D068) is dubious. 

If an astronomer who enjoyed the coveted title Jyotisdcdrya had commissioned 
these two astrolabes and had prepared beforehand the necessary technical drawings for 
them, the astrolabes would not have turned out so poorly with such shoddy 
workmanship and orthography, even if the artisan was very incompetent. 

What is more likely is that a certain astronomer with the title Jyotisdcdrya got an 
astrolabe made in 1834 for the latitude of 26° (i.e., Jodhpur in Rajasthan) and that 
sometime after 1834, two copies were made of the original astrolabe at the instance of 
a person whose enthusiasm for large astrolabes did not match with his knowledge of 
this instrument. But he was clever enough to add a different year on the second astrolabe. 
The artisan he chose was not competent to make accurate copies, nor was he literate 
enough to copy the names of the stars and the inscriptions correctly. 



D067 - Copy of an Astrolabe made for Jyotisacarya in 1834 
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The artisan did not make exact copies as regards the size and shape. The sizes of 
these two specimens vary and also the shapes of the suspension brackets and of the retes. 
So also the disposition of the latitude circles: on the present astrolabe, they are arranged 
for the latitude of 33°, while on the next specimen their arrangement is roughly for the 
latitude of 26°. Apparently the man who commissioned the two pieces wanted large 
astrolabes. The main plate in D067 is somewhat smoothened and polished; this is not 
the case in D068. Here no attempt was made to smoothen the metal sheet out of which 
the main plate was cut. The sheet is just 1 mm thick and wobbly. 

These two specimens are too large to hold aloft in one hand and to measure the 
altitudes of heavenly bodies. They are too incomplete to be of any use for didactic 
purposes. They could have served merely as display objects in some astrologer’s place 
to impress the clients. 

The other possibility is that these two are incompetently made modern copies of 
the original astrolabe made for the Jyotisacarya on 12 July 1834 at Jodhpur. It is not 
what happened to it. But its existence is testified by these two strange imitations. 

Components 

Plate (d. 259, h. 311, t. 2) with crown, rete (d. 228) for 23 stars, alidade with a 
sighting tube. These are held together by a modern bolt and nut. The ring and shackle 
are missing. 

Front 

The lobed crown has horn-like projections at the base on the left and right. 

The rim carries a degree scale, divided in 1 ° and 6°, and numbered in 6s serially 
from 1 to 60. Altitude circles are drawn for every 3°, each sixth line highlighted by dots. 
On the meridian line, from the zenith upwards, there are deeply engraved dots which 
were used as the centres for drawing the altitude circles. Azimuth arcs are drawn above 
and below the horizon for each 15°, but not very accurately. In the lower half are drawn 
dotted lines for seasonal hours, also not regularly. None of these circles are numbered. 
Nor is there any label mentioning the latitude for which the plate is designed. But the 
arrangement of the altitude circles shows that the plate is made for the latitude of 33° 
and not for the latitude of 26° as stated in the inscription on the back. 
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Astrolabes for other Latitudes 



Figure D067.2 - Latitude plate with the projections for 33° (photo by S. R. Sarma) 

Rete 

The rete was cut out of a sheet on which originally projections were engraved for 
a latitude plate. These engraved lines can be seen now on the reverse side of the rete. In 
the rete, the three almost complete rings representing the Tropic of Capricorn, the 
equator and the ecliptic are held together by the equinoctial bar and an almost complete 
solstitial bar which is interrupted once between the equatorial ring and the ecliptic ring 
below. Neither of these two bars has any counter change. The ecliptic ring is divided 
into the 12 signs of the zodiac and labelled with their names. Each sign is subdivided in 
6° and numbered from 6 to 30. 


D067 - Copy of an Astrolabe made for Jyotisacarya in 1834 
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There are 23 star pointers, shaped like tiger’s claws or daggers, 10 outside the 
ecliptic and 13 inside the ecliptic. Their names are written so carelessly that it is very 
difficult to decipher them. Some are wrongly named and some others are incorrectly 
positioned. There is no handle. 



Figure D067.3 - Rete of the astrolabe (photo by S. R. Sarma) 
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Figure D067.4 - Reverse side of the rete showing altitude circles (photo by S. R. Sarma) 


Table D067-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

MuTvadi 

SamudrapaksT 

|3 Ceti 

2 

Madavo 

Matsyodara 

(3 Andromedae 

3 

Krtikd 

Krttikd 

i] Tauri 

4 

Mavdsva 

Man usya -pd rsva 

a Persei 

5 

MasT 

Manusya-sTrsa 

(3 Persei 

6 

Rohana 

Rohinl 

a Tauri 

7 

Sanmukhabhra 

Sanmukha 

a Aurigae 






D067 - Copy of an Astrolabe made for Jyotisacarya in 1834 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

8 

Mis tame caka hitha 

Mithuna-vdma- 

pada 

(3 Orionis 

9 

Mithunavamahasta 


Y Orionis 

10 

Mithunakra 

Mithuna-daksina- 

hasta 

a Orionis 

11 

Satabhisa 923 

C Lubdhaka ) 

a Canis Majoris 

12 

Punarvasu 


(3 Geminorum 

13 

Trdphdlgunl 

Uttara-phalgum 

(3 Leonis 

14 

Hasta vdma sa ka 

Hasta 

6 Corvi 

15 

Citrd 


a Virginis 

16 

Svdti 


a Bootis 

17 

STsarkasamarthapada 

Visdkhd-mdtr- 

mandala 

a Coronae 

Borealis 

18 

Dhanakotd 

Dhanuskoti 

a Ophiuchi 

19 

Atrajita 

Abhijit 

a Lyrae 

20 

Sramana 

Sravana 

a Aquilae 

21 

Kutrasdtabhd 

Kukkutapuccha 

a Cygni 

22 

Askanda 

Asvaskandha 

(3 Pegasi 

23 

-nvatdga 

Asvandbhi 

6 Pegasi 


923 


Wrong label; the correct name should be Lubdhaka (a Canis Majoris). 
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Figure D067.5 - Back of the astrolabe (photo by S. R. Sarma) 

Back 

On the upper half of the rim are engraved the altitude scales, divided in 1 ° and 6°, 
and numbered in 6s as 6—90; 90—6. The lower half of the rim is blank. 

The upper left quadrant is blank, except for a radial line joining the centre with the 
division of 84° in the altitude scale. The upper right quadrant contains a sine-cosine 
graph with 21 (!) horizontal and 21 (!) vertical parallels. 

In the lower half, there are two shadow squares, on the left for a base of 7 and on 
the right for a base of 12. The four scales are divided and numbered accordingly. 

The alidade has a counter change at the centre, which is rather unusual in 
astrolabes produced in India. A sighting tube is mounted upon two vertical supports on 
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the alidade. These vertical supports are joined to the alidade in a very crude manner. 
The ends of these supports are pushed through the surface of the alidade, spliced into 
two halves and bent on the other side of the alidade. But these are not completely flush 
with the inner surface of the alidade. When the alidade is rotated along the back of the 
astrolabe, the alidade is likely to produce scratches on the surface of the astrolabe. 



Figure D067.6 - Inscription at the back (photo by S. R. Sarma) 


Inscription 

The engraver, who is barely literate and cannot engrave with letters of the same 
size, mixed up the labels of the shadow squares with the main inscription which purports 
to provide the name of the person for whom the astrolabe was made, the name of the 
ruling prince and the name of the maker and the date of manufacture. The first four lines 
on the left constitute the main inscription: 

jyotisdrcdya vdhato pasda sta 
yamtram mdhdjand dhipa mada 
simha varmana krtd sa° 1891 
mi asadha su° 7 sanavasre 

‘Master of Astral Science (jyotisacarya ) Vahatopasda (!). 

Instrument ( yantram ). Great king ( maha-janadhipa ). 

By Mada (?)Simha Varma made. Year 1891 

Bright half of Asadha 7[th day] Saturday ( sanivdsare ).’ 





2450 


Astrolabes for other Latitudes 


The first line contains the name and title of the person who commissioned the 
astrolabe. While the title jyotisdrcdya (! jyotisdcdrya) is written almost correctly, the 
actual name ( vdhato pasda sta) makes no sense. The second line seems to refer to the 
ruling prince ( maha-jcinadhipa = great king). Then follows the name of the maker in 
instrumental case: mada-simha-varmana, ‘by Mada-simha-varman’. Here the first part 
(mada ) seems to be corrupt, krtd, ‘was made’ is in feminine; it ought to be in neuter to 
match with yamtram. The date corresponds to Saturday 12 July 1834. 

The last line on the left is the label of the shadow square: chdyd ‘7 (shadow [of the 
gnomon of] 7 [digits]. The last line on the right: chdyd anuria [! arigula ] 12 (shadow [of 
the gnomon of] 12 digits. 

Finally the first line on the right which reads 
aksdsd 26 ddldpa || 

The first two words should be aksdmsdh 26 (degrees of latitude 26). The third word 
dalapa makes no sense. As we saw from the arrangement of the altitude lines, ‘degrees 
of latitude 26’ is factually incorrect. 

Provenance 

Acquired from Sotheby’s in the auction of 30 September 1997 together with the 
loose rete D071. 

Biblography 

Sotheby’s, London, Important Instruments of Science and Technology 1550-1950, 
auction catalogue of 30 September 1997, lot 71, p. 51. 
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D068 COPY OF AN ASTROLABE MADE FOR JYOTISAcARYA IN 1834 

19th century, probably Jodhpur, Rajasthan 
Diameter 321 mm 
Dallas, PC 



Figure D068.1 - Front of the astrolabe (photo by the owner) 


About this specimen, see the introductory remarks on D067. 
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Components 

Plate (d. 321, h. 410, t. 1) with crown, rete for 23 stars, rudimentary alidade. These 
are held together by a modern bolt and nut. The ring and shackle are missing. 

Front 

The crown, consisting of two fronds of three leaves each, is made separately and 
joined to the main plate. The rim of the main plate carries a degree scale, divided in 1 0 
and 6°, and numbered in 6s from 6 to 90, separately in each quadrant. Altitude circles 
are drawn for every 2°, each fifth line is highlighted by dots. On the meridian line there 
are deeply incised dots from the zenith upwards which were used as the centres for 
drawing the altitude circles. There are faint traces of azimuth arcs below the horizon for 
every 6°. In the lower half are drawn dotted lines for seasonal hours, but not regularly. 
None of these circles is numbered. The arrangement of the altitude circles indicates that 
the plate is calibrated for the latitude of 26°. 



D068 - Copy of an Astrolabe made for Jyotisacarya in 1834 
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Figure D068.2 - Latitude plate with the projections for 26° (photo by the owner) 


Rete 

In the rete, the three almost complete rings representing the Tropic of Capricorn, 
the equator and the ecliptic are held together by the equinoctial bar which has no counter 
change. The ecliptic ring is divided into the 12 signs of the zodiac and labelled with their 
names. Each sign is subdivided in 6° and numbered from 6 to 30. There are 23 star 
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pointers, shaped like tiger’s claws or daggers, 10 outside the ecliptic and 13 inside the 
ecliptic. In many cases their names are too faint to decipher. Clearly visible are the 
names Rohana (correct form Rohim, a Tauri), Ardra (a Orionis), Citrd (a Verginis), 
Svdti (a Bootis) and Sravana (a Aquilae). The star pointer of Uttara-bhadrapada (y 
Pegasi) is wrongly labelled as Utrd Phdlgum (correct form Uttard PhlgunT, |3 Leonis). 
There is no handle to turn the rete around the centre. 



Figure D068.3 - Rete of the astrolabe (photo by the owner) 
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Figure D068.4 - Back of the astrolabe (photo by the owner) 


Back 

On the upper half of the rim are engraved the altitude scales, divided in 1 ° and 6°, 
and numbered in 6s as 6—90; 90—6. The lower half of the rim is blank. 

The upper left quadrant is blank. The upper right quadrant contains a sine-cosine 
graph with 30 horizontal and 30 vertical parallels. 
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In the lower half, there are two shadow squares, on the left for a base of 7 and on 
the right for a base of 12. 


The alidade has an unusual shape. A small part at each end is cut and bent at right 
angles to serve as the sighting plate. Each sighting plate has a hole in it. The holes are 
correctly positioned. 



Figure D068.5 - Inscription at the back (photo by the owner) 


Inscription 

The inscription is almost the same as in the previous astrolabe D067, with minor 
variations. The five lines on the left read as follows: 
jyotisdcarya vdhato padrista 
yamtra mdhajand bipd mdda 
simha varmand krtd sam° 

1865 mi° asddha su° 

7 sanavdsre 

‘Master of Astral Science {jyotisdcarya ) Vahatopadrista. 

Instrument (yantram). Great king ( mahd-janddh ipa). 

By Mada (?)Simha Varma made. Year 1765 

Bright half of Asadha 7 [th day] Saturday ( sanivdsare ).’ 

The first line contains the name and title of the person who commissioned the 
astrolabe. While the title jyotisdcarya is written correctly, his actual name ( vdhato pasda 
sta) makes no sense. The second line seems to refer to the ruling prince ( maha-janddhipa 
= great king). Then follows the name of the maker in instrumental case: mada-simha- 
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varmand, ‘by Mada-simha-varman’. Here the first part ( mada ) seems to be corrupt, krtd, 
‘was made’ is in feminine; it ought to be in neuter to match with yamtram. The date 
corresponds to 25 June 1708. 

The last line on the left ends with chdyd ‘7 (shadow [of the gnomon of] 7 [digits]. 
The last line on the right: chdyd amula [! ahgula ] 12 (shadow [of the gnomon of] 12 
digits. 

Finally the first line on the right reads 
aksdsd 26 ddldpa ||| 

The first two words should be aksdmsdh 26 (degrees of latitude 26). The third word 
makes no sense. 
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ASTROLABES WITH SOLID RETES 

Sir Pratap Singh Museum in Srinagar owns two rather large Sanskrit astrolabes in 
which there are no perforated retes containing star pointers but solid discs made to the 
size of the ecliptic circles and pivoted to the central pin eccentrically. The star pointers 
in the perforated rete allow the use of the astrolabe at night. In the absence of the star 
pointers, these astrolabes cannot be used at night. It is difficult to see what advantage 
was sought to be achieved by these unusual solid retes. 

These two specimens are not signed or dated. On the back of both the astrolabes, 
the upper right quadrant contains a sine-cosine graph, which is identical in style to the 
sine-cosine grids on the astrolabes and Dhruvabhrama-yantras made by Bulhomal of 
Lahore. However, the Devanagari script in these astrolabes is different from the script 
in Bulhomal’s other productions. These astrolabes must have been designed by 
Bulhomal, but engraved by different assistants in his workshop. 

Several astrological tables are engraved on the back of first specimen (D069), but 
they do not occur in the second specimen (D070). 
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D069 ASTROLABE WITH SOLID RETE FOR LATITUDE 30°, ATTRIBUTABLE 
TO THE WORKSHOP OF BULHOMAL OF LAHORE 

Mid- 19th century, Lahore 
Diameter 260 mm 

Srinagar, Sir Pratap Singh Museum (ex- Central Asian Museum, University of Kashmir, 
Srinagar #8-201). 



Figure D069.1 - Front of the astrolabe (photo by Nazir Ahmad Doshab) 


In the present specimen, under the solid rete is engraved latitude 30° together with 
the corresponding midday equinoctial shadow ( aksabhci ) and the duration of the longest 
day there ( paramadina ). It suggests that this specimen or both were not made for Lahore 
like all the other instruments of Bulhomal, but for some other place 2° south of Lahore, 
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probably Kapurthala, the seat of Bulhomal’s patron the Maharaja of Kapurthala, or for 
Patiala. 

Components 

Plate with crown, shackle and ring, solid rete, alidade, pin; wedge is missing. 
Front 

The shackle is plain and the ring is large. The crown is rather low; its profiles 
contain ogees at the base and top with a lobe in the middle. The degree scale in the rim 
is divided in 1 ° and 6° and numbered in 6s from 1 to 60. Inside the rim, south-north and 
east-west diameters are marked, as also the circles of the celestial equator and of the 
Tropic of Cancer. Altitude circles are engraved for every 6° and numbered on both 
sides. Azimuth arcs are drawn for every 15° above the horizon and numbered. In the 
lower half there are lines for seasonal and equal hours. 

Rete 

The rete is a solid disc whose outer circumference coincides with the ecliptic 
circle. The scale on its rim is divided into the twelve zodiac signs and labelled with the 
respective names of the signs. Each sign is divided into groups of 6° and numbered 6, 
12, 18, 24, 30 anticlockwise. The first point of Capricorn ( makarasya ) is extended as a 
sharp point. South-north and east-west lines are drawn which pass through the centre of 
the astrolabe. 



D069 - Astrolabe with solid Rete for Latitude 30 , attributable to the workshop of Bulhomal of Lahore 
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Back 

On the back the scale on the rim is divided in 1 ° and 6° and numbered in 6s from 
6 to 90, separately in each quadrant, starting from the east point thus: 6—90; 90—6; 
6—90; 90—6. The upper right quadrant carries the sine-cosine graph with 30 equidistant 
horizontal parallels and 30 equidistant vertical parallels. On this the quarter circle of 
obliquity is drawn. The parallels are numbered along both the vertical and horizontal 
radii from 1 to 30, starting at the arc and reaching up to the centre. In the 13th vertical 
and horizontal parallels (as counted from the radii), the parallels are numbered once 
again, this time starting from the respective radius. The design and numbering of this 
sine-cosine graph are exactly as in the Bulhomal’s signed instruments. 
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The other three quadrants are filled with diverse astrological tables. Barring one, 
the rest are different from the tables on the two astrolabes C028 and C029 which are 
also attributable to Bulhomal. Dr Martin Gansten has kindly interpreted these tables me. 



Figure D069.3 - Astrological tables on the upper left quadrant (detail of Figure D069.4) 

Table 1 


In the upper left quadrant is engraved a table of 48 cells, arranged in 12 columns 
and 4 rows. The initial syllable of the name of a planet is written in each cell. The 
topmost row (in bold letters) is separate from the rest of the table and displays the names 
of the regents of the 12 zodiac signs, as in the Table C028-3. Therefore, in the table as 
reproduced below, the topmost row is separated from the rest by a blank row. 
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Mars 

Venus 

Mercury 

Moon 

Sun 

Mercury 

Venus 

Mars 

Jupiter 

Saturn 

Saturn 

Jupiter 













Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Sun 

Moon 

Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Sun 

Moon 

Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Sun 

Moon 

Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Sun 

Moon 

Mars 

Mercury 

Jupiter 

Venus 

Saturn 

Sun 

Moon 

Mars 


The rest of the table of 36 cells can be read in two different ways. The first is to 
read each row from from left to right, one after the other: this gives the order of the days 
of the week, beginning with Mars/Tuesday. 

The second way is to read each column downwards, starting with the column on 
the left. This provides the names of planets in the descending order of apparent velocity 
or of the extent of their orbits (i.e., Saturn, Jupiter, Mars, Sun, Venus, Mercury and 
Moon), again beginning with Mars. The purpose of this arrangement is show graphically 
the names of the planetary regents of each of the 24 hours in a day-and-night ( kdlahord ) 
of all the seven weekdays. The first hour of the day (beginning at sunrise) is governed 
by the regent of the entire day, after whom the day is named. One can begin at any 
planet in the upper row and find the regents of the 24 hours of that particular weekday, 
by proceeding successively through the columns. For example. Mars is the regent of 
Tuesday and also of the first hour of Tuesday. The subsequent hours are ruled by the 
planets next in velocity, as shown in the table (Venus, Mercury, Moon and so on). 924 


Table 2 

In the same upper left quadrant is engraved the following table below the larger 



Ra[ si ] 

H[ora] 

Dre[ skana ] 

Na[ vamsa ] 

Sva[ksetra] 

30;00 

15;00 

10;00 

5;00 


Cf. BlrQnl 1934, pp. 237-238: ‘With regard to the distribution of the days of the week among the 
planets, it is natural that the first hour of the first day Sunday should be given to the planet which 
is the cause of day and night, viz. the sun. The second hour is allotted to the next lower planet 
Venus, the third to Mercury, the fourth to the moon, the fifth to Saturn and so on till the second 
day Monday whose first hour falls to the moon, second to Saturn, and so on in the same way until 
another Sunday arrives, when the first hour is again the turn 01 ’ the sun. The lords of the hours 
having been determined in this way it was natural that the days of the week should be assigned to 
the planet associated with the first hour thereof’; Ackermann 2005, p. 75, Table 7.4. 
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Mi [ traksetra ] 

22;30 

11; 15 

7;30 

3;45 

Sa[maksetra] 

14 

7;30 

5;00 

2;30 

Pa[pa-ksetra? ] 

7;30 

1;45 

2;30 

1; 15 


This table is related to a system of assigning ‘strength’ to the planets based on their 
location in the zodiac ( sthdna-bala ). The abbreviations in the first column on the left 
stand for sva-ksetra or -grha (own sign or domicile), mitra-ksetra (friendly sign) and 
sama-ksetra (neutral sign). The fourth ought to be saint- or ripu-ksetra (inimical sign). 
But on the astrolabe is engraved pa which can be expanded to papa-ksetra, which would 
mean ‘malefic sign’ which is different from inimical sign. The numerical values in the 
table are not degrees of arcs, but points of strength on a scale from 15 (planet in an 
inimical sign) to 60 (planet in its own sign). 

Table 3 

The third table is engraved below the degree scale in the two lower quadrants in 
five semi-circular rows and 27 columns. At the top of each column is written the initial 
syllable of the name of a lunar mansion ( naksatra ). The four numbers in each column 
are the longitudes (in a sidereal zodiac) of the beginning of each quarter ( pcida ) of a 
lunar mansion, expressed in degrees, minutes and seconds. The 27 x 4 = 108 pcidas of 
the lunar mansions are identical with the 12 x 9 = 108 navdmsas (nonenaries) of the 
zodiac signs. That is to say, the eight quarters of the two lunar mansions AsvinT and 
Bharanl, together with the first quarter of Krttikd (4 + 4 + 1), constitute the zodiac sign 
Mesa (Aries) with its nine divisions. 

The table is reproduced below; for sake of convenience, the 27 columns are 
arranged here as rows. On the astrolabe, zero is represented by a dot and two zeroes by 
two dots on below the other; here zeroes are used. 

Table D069-1 Longitudes of the four quarters of the Lunar Mansions. 


Lunar Mansion 

Quarter 1 

Quarter 2 

Quarter 3 

Quarter 4 

AsvinT 

[0] 

| 00 

o 

o 

[0] 

3 

20 

[0] 

1 6 

40 

[0] 

1 10 

11 0 

BharanT 

00 

13 

20 

00 

16 

| 40 

00 

| 20 

11 0 

00 

23 

| 20 

Krttikd 

00 

| 26 

1 4 

1 

00 

00 

1 

3 1 

20 

1 

6 ■ 

40 

RohinT 

1 

10 

00 

11 

13 

20 

1 

16 

40 

1 

20 

00 
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Lunar Mansion 

Quarter 1 

Quarter 2 

Quarter 3 

Quarter 4 

Mrgasira 

1 

23 

20 

1 | 26 

40 

2 | 00 

00 

2)3) 

20 

Ardra 

2 

6 

40 

2 | 10 

00 

2 | 13 

20 

2 16 

40 

Punarvasu 

2 

20 

00 

2 | 23 

20 

2 | 26 

40 

o 

o 

m 

00 

Pusya 

3 

3 

20 

3 | 6 | 

40 

3 10 

00 

3 | 13 

20 

Aslesa 

3 

16 

40 

3 | 20 

00 

3 | 23 

20 

3)26 

20 

Magha 

4 

00 

00 

4 | 3 | 

20 

4 6 

40 

4 | 10 

00 

Purva-phalgunT 

4 

13 

10 

4 16 

20 

4 | 20 

00 

4)23 

20 

Uttara-phalguni 

4 

26 

40 

o 

o 

m 

00 

5 | 3 | 

20 

5)6) 

40 

Hasta 

5 

10 

00 

5 | 13 

20 

5 16 

40 

5)20 

00 

Citra 

5 

23 

20 

5 | 26 

40 

o 

o 

SO 

00 

6)3) 

20 

Svati 

6 

6 

40 

6 10 

00 

6 13 

20 

6 16 

40 

Visakha 

6 

20 

00 

6 | 23 

20 

6 | 26 

40 

o 

o 

o 

00 

Anuradha 

7 

3 

20 

7 6 

40 

7 | 10 

00 

7 | 13 

20 

Jyestha 

7 

16 

40 

7 | 20 

00 

7 | 23 

20 

7)26 

40 

Mula 

8 

00 

00 

8 ! 3 | 

20 

8 | 6| 

40 

8 10 

00 

Purvasadha 

8 

13 

20 

8 16 

40 

8 | 20 

00 

8)23 

20 

Uttarasadha 

8 

26 

40 

o 

o 

os 

00 

9 3 

20 

9)6) 

20 

Sravana 

9 

10 

00 

9 13 

20 

9 16 

40 

9)20 

00 

Dhanistha 

9 

23 

20 

9 26 

40 

10)00 

00 

10)3 

20 

Satabhisa 

10 

6 

40 

10 | 10 

| 00 

10) 13 

20 

10) 16 

40 

Purva-bhadrapada 

10 

| 20 

00 

10 | 23 

|20 

10)26 

40 

11)00 

| 00 

Uttara-bhadrapada 

11 

3 

20 

11 | 6 

40 

11 j 10 

00 

11 J 13 

20 

RevatT 

11 

1 16 

| 40 

11 | 20 

| 00 

11 | 23 

~j~20 

11 ) 26 

40 








2466 


Astrolabes with Solid Retes 


Table 4 

In the lower left quadrant, below the large table 3, is engraved table of the limits 
or terms of signs; for sake of convenience, the 12 columns are arranged here as rows. 

Table D069-2 Limits of Signs 


Aries 

6 Jupiter 

6 Venus 

8 Mercury 

5 Mars 

5 Saturn 

Taurus 

8 Venus 925 

6 Mercury 

8 Jupiter 

5 Saturn 

3 Mars 

Gemini 

6 Mercury 

6 Venus 

5 Jupiter 

7 Mars 

6 Saturn 926 

Cancer 

7 Mars 

6 Venus 

6 Mercury 

7 Jupiter 

4 Saturn 

Leo 

Jupiter 6 

Venus 5 

Saturn 7 

Mercury 6 

Mars 6 

Virgo 

Mercury 7 

Venus 10 927 

Jupiter 4 

Mars 7 

Saturn 2 

Libra 

Saturn 6 

Mercury 8 

Jupiter 7 

Venus 7 

Mars 2 928 

Scorpio 

Mars 7 

Venus 4 

Mercury 8 

Jupiter 5 

Saturn 6 

Sagittarius 

Jupiter 12 

Venus 5 

Mercury 4 

Mars 5 

Saturn 4 

Capricorn 

Mercury 7 

Jupiter 7 

Venus 8 

Saturn 4 

Mars 4 

Aquarius 

Venus 7 

Mercury 6 

Jupiter 7 

Mars 5 

Saturn 5 

Pisces 

Venus 12 

Jupiter 4 

Mercury 3 

Mars 9 

Saturn 2 


Alidade 

A graduated straight bar alidade is pivoted to the centre at the back. The sights are 
attached very close to the ends. There is a broad-headed pin passing through the holes 
in the rete, in the main plate and in the alidade. The wedge to hold the pin tight is lost; 
a bent nail is doing this function. 


There is just vr for Jupiter without any numerical sign; it is clearly an error, because Jupiter is 
mentioned elsewhere in the same. 

Here the initial syllable of the planet’s name looks more like pra and not sa as it ought to be. 

Here the number engraved is just 1. 

Here the number engraved is 3. 
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Provenance 

This astrolabe was on loan to the Central Asian Museum of the University of 
Kashmir, Srinagar, from 1980 to 2015 February. It is now transferred to the original 
owner Sir Pratap Singh Museum, Srinagar. 

Bibliography 

Sarma 2015b, pp. 283-284, no. [24] 
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D070 ASTROLABE WITH SOLID RETE FOR LATITUDE 30°, ATTRIBUTABLE 
TO THE WORKSHOP OF BULHOMAL OF LAHORE 

Mid-19th century, Lahore 
Diameter 245 mm 

Srinagar, Sir Pratap Singh Museum (ex- Central Asian Museum, University of Kashmir, 
Srinagar #8-202). 



Figure D070.1 - Front of the astrolabe (photo by Nazir Ahmad Doshab) 










D070 - Astrolabe with solid Rete for Latitude 30 , attributable to the workshop of Bulhomal of Lahore 


2469 


This astrolabe is almost similar to the previous one, but with certain differences. 
The suspension bracket is engraved with an ornate design on both sides and there are no 
astrological tables on the back. 

Components 

Plate with crown (d. 245) and shackle, solid rete, alidade, washer and pin. The 
original ring and wedge are missing. 

Front 

The shackle is small with a trifoliate form and circular bases. The crown is of 
medium height, the profiles are formed by ogees with curved lower tip at the base, 
followed by a lobe and another ogee, with a circular finial. There are decorative 
engravings on the surface of the crown; their pattern on the front is different from the 
pattern on the back. 

The degree scale on the rim of the plate is divided in 1° and 6° and numbered 
clockwise in 6s from 1 to 60. Within the rim, the south-north and east-west diameters 
are marked and also the circles of the celestial equator and of the Tropic of Cancer. 
Altitude circles are engraved for every 6° and numbered on both sides of the meridian. 
Azimuth arcs are drawn for every 15° above the horizon and numbered. In the lower 
half there are lines for seasonal hours and equal hours. The former are numbered just 
below the circle of equator from 1 to 12 starting from the western horizon. The lines of 
equal hours are also numbered in the manner, but above the circle of Capricorn. 

When the rete is removed, at the middle of the plate can be seen the following 
inscription in Devanagari: 

aksamsah 30 aksabha 7 

paramadina 24/58 

‘Latitude 30 [degrees]. Midday equinoctial shadow 7 [digits] 

Duration of the longest day 34 [ghatTs], 58 [ palas ] (i.e., 13;59 hours).’ 


Rete 

As in the previous astrolabe, the rete here is a solid disc whose outer circumference 
is formed by the ecliptic circle. The scale on its rim is divided into the twelve zodiac 
signs and labelled carelessly with the respective names of the signs. Each sign is divided 
into groups of 6° and numbered anticlockwise from 6 to 30. The first point of Capricorn 
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( makarasya ) is extended as a sharp point. South-north and east-west lines are drawn 
which pass through the centre of the astrolabe. 

Back 

On the back, the rim is graduated in 1° and 6° and numbered in 6s from 6 to 90, 
separately in each quadrant. The numbers in each quadrant commense at the east or west 
points and reach up to the south or north point. In the upper left quadrant are traced 8 
declinations arcs, but there are no numbers or labels on them. The upper right quadrant 
contains a sine-cosine graph with 30 equidistant horizontal parallels and 30 equidistant 
vertical parallels, drawn and numbered in the characteristic style of Bulhomal. The two 
lower quadrants are blank. 

Alidade 

The alidade is almost the same as in the previous astrolabe, the centre piece being 
more ornate. The length of the alidade is divided into 5 parts in each half, but not 
numbered. 

A broad-headed pin passes through the holes in the rete, in the main plate and in 
the alidade. The original wedge is missing. Now the ensemble is held together by a rusty 
nail. 
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Figure D070.2 - Back of the astrolabe (photo by Nazir Ahmad Doshab) 


Provenance 

This astrolabe was on loan to the Central Asian Museum of the University of 
Kashmir, Srinagar, from 1980 to 2015 February. It is now transferred to the original 
owner Sir Pratap Singh Museum, Srinagar. 

Bibliography 

Sarma 2015b, pp. 283-284, no. [24] 
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In some extant specimens, it is difficult to determine the latitude for which they 
were made, either because the specimen is not completely extant, or because of faulty 
construction, or for other reasons. 
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D071 ® ASTROLABE FOR UNKNOWN LATITUDE, NOT SIGNED, NOT DATED 

18th century? Gujarat 
Diameter 169 mm 

New York, Columbia University, Butler Library, D. E. Smith Collection (#27-252) 



Figure D071.1 - Front of the astrolabe (courtesy Butler Library, Columbia University) 


The construction of this astrolabe is rather unusual. The front with the crown and 
the circular scale, cut of a thick sheet, and the back with the crown were riveted with a 
series of nails along the circumference, creating a recess to accommodate the rete. Thus 
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it combines the features of astrolabes with multiple plates and those with a single plate. 
However, the latitude plate made for this astrolabe is missing. Without it the astrolabe 
is non-functional. There is one other specimen constructed in this fashion, but there the 
latitude plate with projections for the latitude of 22;35,39° is surviving (D058). In both 
astrolabes, the rete exhibits the ‘bird in the cage’ pattern and the numerals are of the 
western Indian type, indicating that both the astrolabes may have been produced in 
Gujarat. 

In the present astrolabe the engraved lines and letters are filled with some white 
substance. 

Components 

Two plates forming the mater and crown (d. 169, h. 209), shackle, rete for 13 stars, 
alidade (177) with a sighting tube (180), and an index (70) in the front. 

Front 

The crown has an unusual shape with deep scallops near the base on either side. 
The degree scale on the rim is divided in 1 ° and in 6°; the divisions of 6° are numbered 
serially from 1 to 60. The numerals are large and of the western Indian type. 

Rete 

The rete is well made. It contains the complete rings of the Tropic of Capricorn 
and the ecliptic. Only the lower half of the equator is represented. These are held 
together by the east-west equinoctial bar which is interrupted near the western part of 
the ecliptic to accommodate a star pointer. The rest of the space is filled with foliate 
tracery with creepers and leaves, creating the ‘bird in the cage’ pattern in the upper 
half. 929 In particular, this rete has a very close resemblance to the rete in an astrolabe 
made in 1618 which is now in the Raja Dinkar Kelkar Museum in Pune (C002) and in 
another in the American Museum of Natural History, Washington D.C., which was 
produced by Vlrabha or Vlrabhadra in 1805 (C024). The ecliptic ring is divided into the 
12 zodiac signs, which are labelled with the initial syllables of their names. As against 
the general practice of dividing each sign into 5 parts of 6° each, here each sign is 


929 


On this pattern, see Sarma 2011b, pp. 107-110. 
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divided into 6 parts of 5° and these parts are numbered anticlockwise as 5, 10, 15, 20, 
25, 30. Again each of these parts is subdivided into single degrees on the edge of the 
ecliptic ring. There are several star pointers, but only 13 are named. There is a well 
defined Capricorn index, but no knob to rotate the rete. 


Table D071-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samudra 

SamudrapaksT 

(3 Ceti 

2 

Ma.sT. 

Manusyaparsva 

a Persei 

3 

Ardra 930 

Ardra 

a Canis Majoris 

4 

Maghd 


a Leonis 

5 

Nuta 

Uttaraphalgum 

(3 Leonis 

6 

Citrd 


a Virginis 

7 

Visa 

Visdkhd-mdtr- 

mandala 

a Coronae Borealis 

8 

Dhanu 

Dhanuskoti 

a Ophiuchi 

9 

Abhi 

Abhijit 

a Lyrae 

10 

Srava 

Sravana 

a Aquilae 

11 

Sat a 931 

Kukkuta-puccha 

a Cygni 

12 

Bhdva 

Asvamukha 

8 Pegasi 

13 

Pubhd 

Pur\>a-bhadrapada 

(3 Pegasi 


This astrolabe follows Mahendra Suri in naming a Canis Mojoris as Ardra or Ardra-lubdhaka. 
Otherwise, Ardra is the designation of a Orionis. 

Here the star Kukkutapuccha (a Cygni) is wrongly named as Satabhisa (k Aquarii); see also C002, 
C004, C024, D062, D063 and D064. 


931 
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Back 

On the back, the two upper quadrants carry the altitude scales divided in 1° and 
6° and numbered in 6s as 6—90; 90—6. Otherwise the four quadrants are blank. 



Figure D071.2 - Back of the astrolabe (courtesy Butler Library, Columbia University) 

Alidade 

The alidade is longer than the diameter of the astrolabe and the sighting tube 
attached to the alidade is still longer. The index in the front is not graduated. 
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D072® ASTROLABE FOR UNKNOWN LATITUDE, NOT SIGNED, NOT DATED 

19th century, Rajasthan 

Extant only the rete (d. 194, t. 1.5) for 17 stars 

PC: Brussels 



Figure D072.1 - Rete of an astrolabe (photo by S. R. Sarma) 

It is not known whether this rete belonged to an astrolabe with multiple plates or 
to an astrolabe with a single plate. The almost complete rings of the Tropic of Capricorn, 
equator and the ecliptic are joined by the equinoctial bar (without any counter change) 
and parts of the solstitial bar. The ecliptic is divided into 12 signs of the zodiac and 
labelled with their names (except for the last sign). Each sign is divided into groups of 
6° and labelled in the usual manner. These are further subdivided into groups of 2° on 
the sloping edge of the ecliptic ring. 

There are 17 star pointers, 8 outside the ecliptic and 7 inside. These are shaped in 
almost all cases like equilateral triangles and carry, in most cases, the Sanskrit names of 
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the lunar mansions ( naksatras ). But it is very strange that in as many as ten instances 
wrong names are inscribed on the star pointers. 


Table D072-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

A 

Asvini 

(3 Arietis 

2 

RohanT 

RohinT 

a Tauri 

3 

Jestci 932 

Jyesthd 

a Scorpii 

4 

Ardra 


a Orionis 

5 

Dhruva 933 


a Ursae Minoris 

6 

Uttard 

Bhadrapada 934 


y Pegasi 

7 

Mrgasara 935 

Mrgasird 

X Orionis 

8 

Bha rant 36 


41 Arietis 

9 

Hasta 


5 Corvi 

10 

Citrd 


a Virginis 

11 

Mdrica 

Marici 

i] Ursae Majoris 

12 

Svdti 


a Bootis 

13 

Dhanistd 937 

Dhanistha 

P Delphini 

14 

Pusya 938 


5 Cancri 


Wrong label; the correct name is Brahmahrdaya (a Aurigae). 

Wrong label; the correct name is Lubdhaka (a Canis Majoris). 

Wrong label; the correct name is Lubdhakabandhu (a Canis Minoris). 
Wrong label; the correct name is Mahapurusa (a Hydrae). 

Wrong label; the correct name is PurvaphalgunT (a Leonis) 

Wrong label; the correct name is Abhijit (a Lyrae). 

Wrong label; the correct name is Sravana (a Aquilae). 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

15 

Aslesd 939 


t, Cancri 

16 

Pratdganita 940 



17 

Maghd 941 


a Leonis 


Provenance 

Acquired at Sotheby’s auction of 30 September 1997, together with the astrolabe 
D067 in one lot. 

Biblography 

Sotheby’s, London, Important Instruments of Science and Technology 1550-1950, 
auction catalogue of 30 September 1997, lot 71, p. 51. 


939 

940 


941 


Wrong label; the correct name is Asvamukha (e Pegasi). 

There is no such star name; it should be Satabhisa (k Aquarii). 
Wrong label; the correct name is Purva-bhadrapada (P Pegasi). 
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D073 ASTROLABE FOR UNKNOWN LATITUDE, NOT SIGNED, NOT 
DATED 942 

19th century? 

Diameter 293 mm 

PLU; ex-Skinner, Bolton, MA 

Front 

The crown is simple. The limb is divided in 1° and in 6°. Groups of 6° are 
numbered serially from 1 to 60. Altitude circles and azimuth arcs are very crudely 
drawn. Is it is not known for which latitude the plate is calibrated. 

Rete 

The ecliptic ring circle is divided in signs and labelled; each sign is subdivided 
into five parts and numbered accordingly. There are 24 named star pointers. The stars 
are as follows: 

Table D073-1 Stars on the Rete 



Star Name 

Full/Correct 

Identification 


as engraved 

Form 


1 

Samudrapaksi 

Samudrapaksi 

(3 Ceti 

2 

Matanedara 

Matsyodara 

(3 Andromedae 

3 

Manupaksi 

Manusyapdrsva 

a Persei 

4 

(not named) 

AsvinT 

y Arietis 

5 

RohinT 


a Tauri 

6 

Vrahrdaya 

Brahmahrdaya 

a Aurigae 

7 

Si.vd.pa 

Mithuna-vama- 

pada 

(3 Orionis 

8 

Ardra 


a Orionis 


942 


Entry is based on the notes kindly provided by Dr Clemency Williams who read the astrolabe for 
Skinner. 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

9 

Tipd or tisa 

Prajdpati 

6 Aurigae 

10 

Luvataka 

Lubdhaka 

a Canis Majoris 

11 

Lu.vandha 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahdpurusa 


a Hydrae 

13 

Purvaphaghi 

Purva-phalgum 

6 Leonis 

14 

Hasna 

Hasta 

6 Corvi 

15 

Citrd 


a Virginis 

16 

Svdti 


a Bootis 

17 

Marici 


i] Ursae Majoris 

18 

Sarpagribd 

Sarpagrlvd 

a Serpentis 

19 

Abhijit 


a Lyrae 

20 

Sravana 


a Aquilae 

21 

Kukkutapu 

Kukkutpuccha 

a Cygni 

22 

Asvamukha 


8 Pegasi 

23 

Satabhlsd 

Satabhisd 

X Aquarii 

24 

Purvabhadrapada 

P d rvabhad rapadb 

(3 Pegasi 


Back 

The back is incomplete. It just carries the altitude scale on the rim of the upper 
half; the scale is numbered in 6s from the east point onwards as 6—90; 90—6. 

Provenance 

Came up for auction at Skinner, Bolton, on 13 April 2002 


Bibliography 

Skinner 2002, lot 243, p. 38, without any photo. 
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D074 ASTROLABE FOR UNKNOWN LATITUDE, NOT SIGNED, NOT DATED 

19th century ? 

Diameter 127 mm 

Hastings-on-Hudson, NY, Tesseract (Catalog 55, no. 5) 



Figure D074.1 - Front of the astrolabe (photo courtesy Dr David Coffeen) 

With its very crude workmanship and equally crude and undecipherable legends, 
it is a poor apology for an astrolabe. The letters and numbers are not engraved with a 
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pointed burin in a continuous flow but in unconnected strokes of a chisel. It appears to 
be an incompetent copy of an astrolabe. 

Components 


Plate with crown (d. 127), shackle and rete; the ring and the alidade are missing. 



Figure D074.2 - The crown of the astrolabe (photo courtesy Dr David Coffeen) 


Front 

With its deep scallops on either side, the crown resembles the crowns in the three 
astrolabes from Jodhpur, made around 1867 and 1877. As in those three astrolabes, here 
also is an inscription on the crown, but very crudely executed; it probably reads srT- 
sarvajnaya namah ||, ‘Salutation to the Glorious Omniscient One’. 

The rim of the plate is divided crudely in 1° and 6°; groups of 6° are numbered 
serially from 1 to 15, separately in each quadrant. The numbers in the upper left quadrant 
are visible; in other quadrants they are very faint. Inside the rim are drawn altitude 
circles, azimuth arcs both above and below the horzon, and also several radial lines; 
these are traced so faintly that it is not possible to determine their frequency and the 
latitude for which the plate is designed. 
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Figure D074.3 - Central disc of the rete with the star pointers (photo courtesy Dr David Coffeen) 

Rete 

The rete consists of the three rings of Capricorn, equator and ecliptic, held together 
by the equinoctial bar without any counter change. There are 19 dagger-shaped star 
pointers; the names are not always decipherable; but it is certain that the following stars 
are represented. 

Table D074-1 Stars on the Rete 



Star Name 

Identification 

1 

SamudrapaksT 

|3 Ceti 

2 

Nadyantaka 

0 Eridani 

3 

Pretasira 

(3 Persei 

4 

Rohinl 

a Tauri 

5 

Mithuna-vama-pada 

(3 Orionis 

6 

Mith unci-daks ina-liasta 

y Orionis 

7 

Lubdhaka 

a Canis Majoris 

8 

Lubdhaka-bandhu 

a Canis Minoris 

9 

Mahdpurusa 

a Hydrae 

10 

Purva Phalgum 

5 Leonis 
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Star Name 

Identification 

11 

Hasta 

6 Corvi 

12 

Citra 

a Virginis 

13 

Visakha-matr-mandala 

a Coronae Borealis 

14 

Sarpadhari-sira 

a Ophiuchi 

15 

Abhijit 

a Lyrae 

16 

Sravana 

a Aquilae 

17 

Satabhisd 

k Aquarii 

18 

Kukkutapuccha 

a Cygni 

19 

Uttard Bhadrapada 

Y Pegasi 
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Figure D074.4 - Back of the astrolabe (photo courtesy Dr David Coffeen) 


Back 

On the back, as in the front, the entire rim is crudely devided in 1 ° and 6°; groups 
of 6° are numbered serially from 1 to 15, separately in each quadrant. Within the rim in 
the lower half, there is yet another circular scale which divides the half circle into 27 
parts and each part into 4 divisions. Its purpose is unknown. In the upper left is a 
trigonometric quadrant with several vertical and horizontal lines and in the upper right 
a solar quadrant with several declination arcs, without any numbers or labels. In the 
lower half are drawn shadow squares; apparently on the right for a base of 12 and on 
the left for a base of 7. 
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Figure D074.5 - Detail of the back showing parts of the trigonometric and solar quadrants 

(photo courtesy Dr David Coffeen) 



Figure D074.6 - Detail of the back showing a part of the shadow square on the right 
(photo courtesy Dr David Coffeen) 
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D075 ASTROLABE WITH TWO RETES 943 

18th century, Lahore 

Diameter 86 mm 

PLU; ex-London, Christie’s 



Figure D075.1 - Front of the astrolabe (photo from Christie’s catalogue 1991) 


In the archives of the Museum of the History of Science, Oxford, there are photos of the front and 
back, besides photocopies of photos of all components (two retes, plate, alidade, pin and wedge), 
and a sheet of paper on which is written, in F. Maddison’s hand: ‘Indian astrolabe, probably 
ge[nuine?] 19th or 20th century. Inscribed in Nagari script. Sent to Mr Maddison for exam by 
Sotheby in August 1978. Sotheby reference: 27008. Neg. ref. no.: 78-23.35.5.’ If Sotheby’s sent 
the photos to Maddison in August 1978, they must have offered the astrolabe in auction soon 
thereafter. The astrolabe was offered again in auction by Christie’s on 21.3.1991, catalogue, lot 85, 
pp. 48-49. 
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This is an unusual astrolabe with a single plate, both sides of which carry multiple 
projections, and two retes, one of which is the usual variety and the other consisting just 
of the ecliptic ring. It is difficult to place this astrolabe chronologically or 
geographically. One side of the plate is calibrated partially for the latitude 27° and the 
other side partially to 36°. While latitude 36° serves the middle of the fourth of the 
seven climates of antiquity, latitude 27° can refer either to Agra or Jaipur. If Agra was 
intended, then the astrolabe may have been made during the Mughal rule, before Shah 
Jahan shifted the capital from Agra to Delhi, i.e., in the first half of the seventeenth 
century. Since the main centre of astrolabe production during the Mughal rule was 
Lahore, the astrolabe may have been made there in the workshop of the Lahore family. 
If, on the other hand, Jaipur was intended by the latitude 21°, then the astrolabe may 
have been made a century later in the first quarter of the eighteenth century at Jaipur at 
the behest of Sawai Jai Singh. 

On the plate itself there is absolutely no writing on either side. On the rete, the 
names of the zodiac signs are marked with the initial syllables of the Sanskrit names in 
Devanagari script; likewise the positions of 10 stars are marked by the initial syllable of 
the Sanskrit star names. Therefore the astrolabe may be treated as a Sanskrit astrolabe 
produced at Jaipur during the reign of Sawai Jai Singh or soon after. Jai Singh 
encouraged the production of Sanskrit astrolabes with standard retes with star pointers 
as well as with minimal retes. So this astrolabe combines both the trends. 

On the other hand, it may be an Indo-Persian astrolabe produced in the workshop 
of the Lahore family to which Sanskrit letters were added later. The complexity of 
projections on the two sides of the plate speaks strongly in favour of this hypothesis. 

Components 

Plate with crown (d. 86), shackle, ring, two retes, alidade with a sighting tube, pin 
and horse-headed wedge. 

Suspensory Apparatus 

The lobed but plain crown has diamond-shaped finial to which a small but heavy 
shackle is attached. The ring is large; its two ends are not joined properly. 
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Astrolabes for unknown Latitudes 



Figure D075.2 - The projections on the two sides of the plate: (left) obverse side; (right) reverse side. 

(From the photocopies in the archives of the Museum of the Flistory of Science, Oxford) 

Plate 

On both sides the scale on the rim is divided in 2° and 6°, but not numbered. The 
plate is divided into four quadrants by the vertical and horizontal diameters. Each 
quadrant has a different projection. The two circles of equator and Cancer are drawn. 

On the obverse side, the right half has projections for the latitude of 36°. Altitude 
circles are drawn for every 6°, azimuth arcs below the horizon for every 6° and above 
the horizon for every 12° and lines for seasonal hours. 

In the lower left quadrant, there are projections for the latitude 0°, i.e. for the 
terrestrial equator, with altitude circles for every 6° and azimuth arcs for every 12°. 

In the upper left is the solar quadrant with 17 declination circles, upon which 14 
radial lines are superimposed connecting the centre with each 6° division mark in the 
degree scale. 

On the reverse side of the plate, the right half is calibrated for the latitude of 21° 
with altitude circles for every 6°, azimuth arcs only below the horizon for every 6° and 
lines for seasonal hours. 

In the upper left is the trigonometric quadrant with 30 horizontal parallels. In lower 
left is the solar quadrant as on the obverse side with declination circles and radial lines. 



































D075 - Astrolabe with two Retes 
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Figure D075.3 -Rete 1 (from Christie’s catalogue 1991) 


Rete 1 

The rete consists of a very narrow, almost wire-like, ring of the Tropic of 
Capricorn and a very wide ecliptic ring, the two joined by floral tracery. Likewise the 
central disc and the ecliptic ring are also joined by floral tracery. Contary to the 
statement in Christie’s catalogue, the ecliptic circle is correctly divided into the 12 
zodiac signs and labelled with the intial syllables of the names of the signs. Each sign is 
divided into five parts of 6° each, but these are not numbered. 

There are 10 named star pointers, but many of these pointers are not well defined. 


Table D075-1 Stars on the Rete 


Star Name Full/Correct Identification 

as engraved Form 


1 


Samu 


Samudrapaksi 


(3 Ceti 
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Astrolabes for unknown Latitudes 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

2 

Ro 

RohinT 

a Tauri 

3 

Lu 

Lubdhaka 

a Canis Majoris 

4 

A 

Aslesd 

t, Cancri 

5 

Ma 

Mahdpurusa 

a Hydrae 

6 

Ha 

Hasta 

6 Corvi 

7 

Sva 

Svati 

a Bootis 

8 

Sr a 

Sravana 

a Aquilae 

9 

A 

Asvamukha 

e Pegasi 

10 

Sa 

Satabhisd 

X Aquarii 



Figure D075.4 - Left: Rete 2 of the present astrolabe. Right: Rete of D078. 


Rete2 

The second rete consists just of the ecliptic ring and the equinoctial and solstitial 
bars. The ecliptic ring is divided into the 12 signs of the zodiac, but not labelled. Each 
sign is divided into 5 parts of 6° each, but not numbered. On the solstial bar is a a 
decorative arrangement of rings. This rete closely resembles a minimal rete of an 
astrolabe at the Jaipur Observatory (D078). 














D075 - Astrolabe with two Retes 
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Figure D075.4 - Back of the astrolabe (courtesy Museum of the History of Science, Oxford) 

Alidade 

The straight bar alidade with pointed tips is equipped with a very narrow sighting 
tube which is much longer than the alidade. 
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D076® ASTROLABE FOR LATITUDES 36° AND 27°, NOT SIGNED, NOT 
DATED, INCOMPLETE 

19th century, Rajasthan 
Diameter 394 mm 
Cologne, PC 



Figure D076.1 - Front of the astrolabe (photo by the owner) 












D076 - Astrolabe for Latitudes 36 and 27 , not signed, not dated, incomplete 


2495 


On the main plate of this large astrolabe, the engraver at first drew the degree scale 
and altitude circles for the latitude of 27 on what is now the back. But for some unknown 
reason, work was stopped on this side and continued on what is now the front. Originally 
this side was intended to be the back of the astrolabe; therefore, the upper half of the 
rim was engraved with altitude scales. This side was later engraved with altitude circles 
for the latitude of 36°, azimuth arcs and lines for seasonal hours. 

Components 

Mater (d. 394, h. 474, t. 1.4) with crown, ring and shackle, rete (d. 360) for 25 
stars, alidade with a sighting tube, pin and wedge. 

Front 

The ring and shackle are plain. The crown is triangular, the profiles are almost 
straight with faint lobes. The upper half of the rim carries altitude scales divided in 1° 
and 6° and labelled as 6—90; 90—6. The lower half is blank. Inside the rim are drawn 
the concentric circles of equator and Cancer, but not correctly. The circle of equator is 
too close to the circle of Cancer. The circle of Cancer passes through the zenith; this 
happens roughly at the latitude 23° and not at other latitudes. Altitude circles are drawn 
for every 2° and numbered on both sides of the meridian. Azimuth arcs are drawn above 
and below the horizon at irregular intervals, but leaving some space on both sides of the 
meridian. These are not numbered. 

In the lower half are drawn lines for seasonal hours; these are not numbered either. 
The latitude for which the plate is calibrated is not mentioned on the plate, but from the 
disposition of the attitude circles, it can be seen that the plate is made for latitude 36° 
which represents the middle of the fourth climate of antiquity; it is far north of the 
Gujarat-Rajasthan region where Sanskrit astrolabes are produced and used, indeed far 
north of India proper. 

Rete 

In the rete, the peripheral ring of Capricorn is partly represented, while the equator 
and ecliptic rings are fully shown. These three rings are held together by the equinoctial 
bar without any counter change. At the centre, there is a small disc. The ecliptic ring is 
divided into the 12 signs of the ecliptic and labelled with their names. Each sign is 
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Astrolabes for unknown Latitudes 



divided into 1° and 6°, but the groups of 6° are not numbered. There are 26 dagger¬ 
shaped star pointers, with the names of the stars engraved on them. 


Figure D076.2 - Rete of the astrolabe (photo by S. R. Sarma) 




D076 - Astrolabe for Latitudes 36 and 27 , not signed, not dated, incomplete 
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Table D076-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Matsyodarapbda 


|3 Andromedae 

2 

Nahairi ko Tdrd 

Nahar ko Tdrd 944 

Y Eridani 

3 

Manusyapdrsva 


a Persei 

4 

Pretasira 


(3 Persei 

5 

Rohini 


a Tauri 

6 

Brahmahrldaya ] 


a Aurigae 

7 

Mi.vb.pdda 

Mithuna-vdma- 

pdda 

(3 Orionis 

8 

Mi.da.pdda 

Mithuna-daksina- 

pdda 

k Orionis 

9 

Ara 

Ardrd 

a Orionis 

10 

Luvaka 

Lubdhaka 

a Canis Majoris 

11 

Luddvakavadha 

Lubdhaka-bandhu 

a Canis Minoris 

12 

Mahdpurusa 


a Hydrae 

13 

Maghd 


a Leonis 

14 

Puphdlgum 

Purva-phdlguni 

6 Leonis? 

15 

Citrd 


a Virginis 

16 

Marie a 

Marlci 

ij Ursae Majoris 

17 

Svdtl 

Svdti 

a Bootis 

18 

Visdkhdmatrma[n]dala 


a Coronae 
Borealis 

19 

Sa.dhb.sira 

SarpadharT-sira 

a Ophiuchi 


944 


The star is usually called Nadyantaka, ‘that which is the end of the river’. Here is a Rajasthani 
rendering meaning ‘star of the canal’. The Arabic name is Akhir al-Nahr, ‘the end of the river’. 
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Astrolabes for unknown Latitudes 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

20 

Abhijita 

Abhijit 

a Lyrae 

21 

Sravana 


a Aquilae 

22 

Asvamukha 


8 Pegasi 

23 

Pravabliaratapada 

Purva- 

bhadrapada 

(3 Pegasi 

24 

SamudrapaksT 


i Ceti 

25 

Bhd.pa. 

Uttara- 

bhadrcipcida 

y Pegasi 


Back 

The rim is divided in 1° and 6°. The groups of 6° are numbered serially from 1 to 
60. Inside the rim are drawn the circles of equator and Cancer, incorrectly as in the front. 
Altitude circles are drawn rather unevenly for every 3°, but not numbered. Their 
disposition shows that the plate is calibrated for the latitude of 27°. There are no azimuth 
arcs, except the prime meridian. There are no hour lines either. 


D076 - Astrolabe for Latitudes 36 and 27 , not signed, not dated, incomplete 
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Figure D076.3 - Back of the astrolabe (photo by the owner) 


Alidade 


The alidade is fitted with a slender sighting tube; it is well crafted. 
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UNFINISHED ASTROLABES AND ASTROLABE PARTS AT JAI SINGH’S 
OBSERVATORY AT JAIPUR 

In the stores of the Jaipur observatory, there are several astrolabes and astrolabe 
parts in different stages of completion. They give the impression as if their production 
came to a stop all of a sudden in the palace workshop. This could only have been due to 
the sudden death of Sawai Jai Singh in 1843. 

In the first specimen of this group (D077), the rete has a beautiful floral tracery, 
but the ecliptic ring is not correctly positioned. Probably for this reason it was 
abandoned. In the second specimen (D078), the rete is minimal and the two sides of the 
plate are engraved with projections for latitudes 27° and 30° respectively. Then the 
work stopped; no numbers or labels were added on either side, nor any star positions. 

Then follows a set of five unfished astrolabe plates of slightly different diameters, 
all with the crown in the shape of a bell with a handle. These were obviously meant for 
single plate astrolabes, but never fully completed. On some the projections of altitude 
circles etc. are drawn but not labelled or numbered. In four of these, no hole is drilled 
at the centre for the pin to pass through, nor at the apex of the crown for suspension. But 
the small decorative circles on either side at the base of the crown are pierced. 



Figure D1 - Five unfinshed astrolabes (photo by S. R. Sarma) 





D076 - Astrolabe for Latitudes 36 and 27 , not signed, not dated, incomplete 
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Figure D2 - Five unfinshed circular plates (photo by S. R. Sarma) 


There is another set of 5 thick circular discs. One of these was meant to be made 
into the limb of a mupliple plate astrolabe, three were intended to be made into astrolabe 
retes, and the last one was probably to be dresigned as an astrolabe plate. 
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D077® UNFINISHED ASTROLABE WITH A FLORAL RETE 

18th century, Jaipur, Rajasthan 

Diameter 280 mm 

Jaipur, Jai Singh’s Observatory 



Figure D077.1 - Front of the astrolabe (photo by S. R. Sarma) 


Components 


Plate with crown (d. 280, h. 336), rete, alidade, pin, wedge. 





D077 - Unfinished Astrolabe with a floral Rete 
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Front 

The low crown with 8 lobes on each side resembles outline of the Hawa Mahal 
Palace at Jaipur, with a trifoliate finial. The shackle has a trifoliate form, but with plain 
bases. The ring is plain. The rim is graduated in 1 ° and 6°, but not numbered. Inside the 
degree scale are drawn a series of altitude circles with northern orientan in the upper 
part of the plate and another series with southern orientation in the lower half so that 
several circles intersect in the east and west. But there are no numbers or legends on the 
entire surface. 

Rete 

The peripheral Capricorn ring and the ecliptic ring are held together by the 
complete equatorial and solastial bars; the equatorial bar no counter changes while the 
solstial bar has three strange counter changes. The equator is not represented at all. The 
whole intrior is filled with a very elegant tracery of leaves and flowers. However, the 
zodiac circle is not correctly represented. It should touch the Tropic of Cancer in the 
north and Tropic of Capricorn in the South. But it is much farther from the Tropic of 
Capricorn, because its centre and radius are not correctly chosen. Probably for this 
reason, the rete was not completed. There are no labels either on the zodiac ring or on 
the star pointers. 

Back 

The entire rim is covered by a degree scale which is divided in 1 ° and 6° but not 
numbered. The four quadrants are blank. 

The alidade has ornate ends and an ornate and central piece. One of the sighting 
plates is broken and lost; the other sighting plate has two pinholes. The pin is well 
formed; the wedge is a simple rectangular piece. 

The plaque attached to the suspension ring states yamtrardja do to patra ek ko, 
‘astrolabe with two plates in one (?)’. This may or may not have belonged to this 
astrolabe originally. 
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D078® UNFINISHED ASTROLABE FOR LATITUDES 27° AND 30° WITH A 
MINIMAL RETE, NOT SIGNED, NOT DATED 

18th century, Jaipur 
Diameter 109 mm 

Jaipur, Sawai Jai Singh’s Observatory 



Figure D078.1 - Front of the astrolabe, with rete, alidade and pin (photo by S. R. Sarma) 


The astrolabe is absolutely without any numeral or legend. Indeed it can also be 
treated as an Indo-Persian astrolabe. But because it is only the Sanskrit instruments 
which are usually left unfinished and because there are many examples of this nature in 
the collection at Jai Singh’s Observatory, it is reasonable to treat this as a Sanskrit 
astrolabe rather than an Indo-Persian astrolabe. Interestingly, on both faces of this plate, 
projections are drawn for latitudes 27° and 30° respectively. The rete is minimal. 




D078 - Unfinished Astrolabe for Latitudes 27 and 30 with a Minimal Rete, not signed, not dated 
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consisting of just the ecliptic ring, but its design is different from the minimal retes in 
D001, D002 and D003. But unlike in these astrolabes, no star positions are marked on 
the plate here. 

Components 

Plate with crown (d. 109), shackle and ring, rete, alidade, pin; the wedge is 
missing. 

Front 

The profiles of the crown have three lobes on each side. The finial is diamond 
shaped; the shackle is small and the two ends of the ring are not welded together. The 
rim carries a degree scale which is divided in 1° and 6°, but not numbered. East-west 
and south-north diameters, circles of the tropics and equator are drawn. Altitude circles 
are drawn for the latitude of 30° at intervals of 6°. Azimuth arcs are drawn for every 
30° above 6°the horizon and for every 6° below the horizon. But below the horizon 
several azimuth arcs are omitted on either side of the meridian, leaving empty space 
there. There are no hour lines. 

Back 

The back of the astrolabe is also fashioned like the front, but for the latitude of 
27°. The rim carries a degree scale divided in 1° and 6°, but not numbered. East-west 
and south-north diameters, circles of the Tropics and equator are drawn. Altitude circles 
are drawn at intervals of 6°. Azimuth arcs are drawn for every 6 below the horizon and 
for every 30° above the horizon, but on both sides of the meridian, several azimuths are 
not drawn and the place is left empty. 

Rete 

The rete consists of the ecliptic ring only. It is divided into the 12 signs, and each 
sign is subdivided into 5 parts. 
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Unfinished Astrolabes and Astrolabe Parts at Jai Singh’s Observatory at Jaipur 



Figure D078.2 - Back of the astrolabe (photo by S. R. Sarma) 


Alidade 

Alidade (length 99) has ornate ends and an ornate centre piece, but plain sighting 
plates with 2 apertures. There is a pin, but the wedge is lacking. 

Interestingly, a sketch of of this astrolabe is used by many to explain the functions 
of the astrolabe. Thus Garrett & Guleri 1902, pp. 58-60 and plate IX, do not mention 
this astrolabe per se, but reproduce its sketch to explain the use of the astrolabe for 
determining the time. 



D078 - Unfinished Astrolabe for Latitudes 27 and 30 with a Minimal Rete, not signed, not dated 
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Altitude- PurctUeJ. 
y. Dig v ci-lciyci. 


Etju-ator 


Ecliptic Disc 

9 



Figure D078.3 - Sketch of the astrolabe (from Garrett & Gulati 1902) 

Likewise, Noti 1911, pp. 74-75 explains the Great Astrolabe (D001) by means of 
a diagram of this astrolabe. The same diagram is reproduced in Kern 1976, p. 34. 
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D079® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27°, NOT SIGNED, 
NOT DATED 

18th century, Jaipur 

Diameter 212 mm 

Jaipur, Jai Singh’s Observatory 



Figure D079.1 - Front of the astrolabe (photo by S. R. Sarma) 


It consists of just the mater with a lobed crown, shackle and ring. On both sides of 
the plate are engraved projections for the latitude of 27°, with east-west and south-north 
diameters, circles of the tropics, equator and also the ecliptic. The Tropic of Capricorn 
the equator and the prime vertical are sought to be emphasized by double circles. But 
there is no degree scale on the rim. Altitude circles are for every 3° and azimuth arcs 
above and below the horizon for every 3°. There are no hour lines. There are absolutely 
no numbers or no legends. 

A small plaque is attached to the ring with the inscription yamtrardja choto patra 
ek ko, ‘astrolabe small one plate’. 
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D080® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27° 

18th century, Jaipur 

Diameter 261 mm, height 344 mm 

Jaipur, Jai Singh’s Observatory 



Figure D080.1 - Front of the astrolabe plate (photo by S. R. Sarma) 


Front 

It is an astrolabe plate with the crown in the shape of a bell with a handle. The rim 
of the plate is divided in 1° and 6° and numbered anticlockwise from the east point as 
as 1,2, ... 60, which is unusual. Altitude circles for each 2°, every third highlighted. 
Azimuth arcs below the horizon for each 6°. Lines for seasonal hours and dotted lines 
for equal hours counted from the western and eastern horizons. Altitude circles, azimuth 
arcs and the hour lines are not numbered. 
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Unfinished Astrolabes and Astrolabe Parts at Jai Singh’s Observatory at Jaipur 



Figure D080.2 - Back of the astrolabe plate (photo by S. R. Sarma) 


Back 

The rim on the back is divided in 1° and 6° and numbered in 6s, separately for 
each quarter, starting from the east and west points and going to the south and north 
points. 

Upper left quadrant has 30 horizontal and 30 vertical parallels. Upper right 
quadrant is blank. Outlines of double shadow square in the lower half. No hole is bored 
in the centre, nor in the crown. 
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D081 ® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27° 


18th century, Jaipur 

Diameter 272 mm, height 352 mm 

Jaipur, Jai Singh’s Observatory 



Front 

The rim of the plate divided in 1° and 6° and numbered from the east point 
onwards anticlockwise as 6, 12 ... 60. Tropics, equator and prime vertical are drawn. 
Altitude circles for each 2°, every third circle dotted. Azimuth arcs below the horizon 
for each 6°. Lines for seasonal hours and dotted lines for equal hours counted from the 
eastern and western horizons. Except the degree scale on the rim, other lines are not 
numbered. 

Here a small hole is made in the centre for the pin to pass through. 
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Unfinished Astrolabes and Astrolabe Parts at Jai Singh’s Observatory at Jaipur 


Back 

The rim on the back is divided in 1° and 6° and numbered in 6s, separately for 
each quarter, starting from the east and west points and going to the south and north 
points. 

Upper left quadrant has 30 horizontal and 30 vertical parallels. The rest is blank. 
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D082® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27° 

18th century, Jaipur 

Diameter 270 mm, height 350 mm 

Jaipur, Jai Singh’s Observatory 



Figure D082.1 - Front of the astrolabe plate (photo by S. R. Sarma) 

Front and back are engraved exactly in the same manner as in the previous 
astrolabe D081. 
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Unfinished Astrolabes and Astrolabe Parts at Jai Singh’s Observatory at Jaipur 



Figure D082.2 - Back of the astrolabe late (photo by S. R. Sarma) 









2515 


D083® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27° 

18th century, Jaipur 

Diameter 269 mm, height 354 mm 

Jaipur, Jai Singh’s Observatory 



Figure D083.1 - Front of the astrolabe (photo by S. R. Sarma) 


The plate carries in the front three concentric circles for the two tropics and the 
equator, vertical and horizontal diameters, altitude circles for every 2°, only 35 circles 
are drawn are drawn leaving an empty space in the middle. There are no other 
projections. The back is blank. 
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D084® UNFINISHED ASTROLABE PLATE FOR LATITUDE 27° 

18th century, Jaipur 

Diameter 268 mm, height 354 mm 

Jaipur, Jai Singh’s Observatory 



Figure D084.1 - Front of the astrolabe (photo by S. R. Sarma) 


Front 

This plate carries on the front three concentric circles on the rim for the degree 
scale, three concentric circles to represent the two tropics and equator and vertical and 




D084 - Unfinished Astrolabe Plate for Latitude 27 
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horizontal diameters. Dots are made on the degree scale to indicate the marks of 
divisions; similar dots are made also on the equator and the Tropic of Cancer, which is 
unnecessary. Altitude circles are traced for each 2°; but only 35 circles are drawn 
leaving an empty space in the middle. 

Back 

On the back are drawn just three concentric circles on the rim for the degree scale 
and vertical and horizontal diameters. The rest is empty. 



2518 


D085® LIMB OF AN UNFINISHED ASTROLABE 

18th century, Jaipur 

Diameter 260 mm, thickness 8 mm 

Jaipur, Jai Singh’s Observatory 



Figure D085.1. Unfinished limb of an astroabe (photo by S. R. Sarma) 


A heavy circular plate, with a diameter of 260 mm and a thickness of 8 mm. twelve 
diameters cut the surface into 24 sectors. On the rim are engraved two scales. Very 
unusually the outer scale is divided in 1° and the inner scale in 3° but not labelled. 
Probably this was intended as the limb of an astrolabe plate. 
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D086® UNFINISHED RETE OF AN ASTROLABE 


18th century, Jaipur 

Diameter 268 mm, thickness 12 mm 

Jaipur, Jai Singh’s Observatory 



Figure D086.1 - Unfinished rete of an astrolabe (photo by S. R. Sarma) 


A circular disc on which the instrument maker began to engrave the projections 
for an astrolabe rete. He drew horizontal and vertical diameters, two concentric circles 
for a thin band Tropic of Capricorn, single circles for the equator and the Tropic of 
Cancer. He completed the Zodiac ring in three annuli. The inner annulus is divided into 
the 12 signs and labelled with their names coorecty, but Leo is named Simhana (instead 
of Simha) and Sagittarius as Dhana instead Dhanu. In the middle annulus each sign is 
divided into five parts and labelled as 6, 12, 18, 24, 30. In the outer annulus the each of 
the parts is divided into single degrees. 
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D087 ®UNFINISHED RETE OF AN ASTROLABE 

18th century, Jaipur 

Diameter 268 mm, thickness 12 mm 

Jaipur, Jai Singh’s Observatory 



CAPTION? 


Like the previous piece, here also just the zodiac circle was completed. It has the 
same size and the same thickness. Here also Leo is named Simhana (instead of Sirnha ) 
and Sagittarius Dhana (instead of Dhanu). 
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D088® UNCUT RETE OF AN ASTROLABE 

18th century, Jaipur 
Diameter 258 mm, thickness ? 

Jaipur, Jai Singh’s Observatory 



Figure D088.1 - Uncut rete of an astrolabe (photo by S. R. Sarma) 


A circular disc on which the projections of the rete are engraved but not cut out. 
The rim of the lower left quadrant carries a degree scale which is not continued. The 
three rings of the Tropic of Capricorn, equator and Tropic of Cancer are drawn as double 
circles. They are joined by the complete equinoctial and solstitial bars. The ecliptic ring 
is divided into the 12 signs and labelled with their names: Mesa, Vrsa, Mithuna, Karka, 
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Unfinished Astrolabes and Astrolabe Parts at Jai Singh’s Observatory at Jaipur 


Simha, Kanyd, Tala (sic ! Tula), Vrscika, Dhana (sic! Dhanu ), Makara, Kumbha and 
Mina. Each sign is subdivided into five units and numbered as 6, 12, 18, 24, 30. Each 
unit is further subdivided into single degrees. 

Twenty-five star pointers are drawn, apparently by rough estimation. Some are 
straight like daggers and some others curved like tiger’s claws. Six of these are not 
named; two others carry wrong names. 

Table D088-1 Stars on the Rete 



Star Name 
as engraved 

Full/Correct 

Form 

Identification 

1 

Samadapa 

SamudrapaksT 

(3 Ceti 

2 

Rohinl 


a Tauri 

3 

(not named) 

Brahmahrdaya 

a Aurigae 

4 

(not named) 

Ardra 

a Orionis 

5 

Prajdpati 


5 Aurigae 

6 

Lubdhaka 


a Canis Majoris 

7 

(not named) 

Lubdhaka-bandhu 

a Canis Minoris 

8 

(not named) 

? 

? 

9 

Mahapurusa 945 


a Hydrae 

10 

(not named) 

Maghd 

a Leonis 

11 

(not named) 

Purva-phalgum 

5 Leonis 

12 

Simhapuccha 


(3 Leonis 

13 

Hasta 


5 Corvi 

14 

Citrd 


a Virginis 

15 

SvdtT 

Svdti 

a Bootis 

16 

Visdkhd 


a Librae 


945 Wrongly positioned. 


D088 - Uncut Rete of an Astrolabe 
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Star Name 
as engraved 

Full/Correct 

Form 

Identification 

17 

Abhijit 


a Lyrae 

18 

Sravana 


a Aquilae 

19 

Dhanisthd 


a Delphini 

20 

U.bhd. 946 

Uttara-bhadrapada 

y Pegasi 

21 

Matsyaudara 947 

Matsyodara 

|3 Andromedae 

22 

Satabhisa 


X Aquarii 

23 

Kdkapaksa 

Kukkutapuccha 

a Cygni 

24 

Purvabhadra 

Purva - bhad rapada 

(3 Pegasi 

25 

Ramjitakara 


(3 Cassiopeiae 


The star name Simha-puccha occurs for the first time for (3 Leonis. It is the literal 
translation of the Arabic Dhanab al-Asad, ‘the lion’s tail’. It is otherwise designated as 
Uttara-phalgunl 


The correct name of this star is Kukkuta-cancu ((3 Cygni) 
This star should be correctly named as Asvamukha (e Pegasi) 
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D089® UNFINISHED ASTROLABE PLATE 

18th century, Jaipur 
Diameter ca. 280 mm 
Jaipur, Jai Singh’s Observatory 



Figure D089.1 - Front side of the plate (photo by S. R. Sarma) 


On this plate, three concentric circles are drawn on the rim for a degree scale. 
There is the vertical diameter and a horizontal line below the centre. From the point of 
their intersection, lines are traced up to the periphery, four to the left of the vertical 
diameter and one to the right. Was this a discontinued effort to draw shadow squares? 



2525 


THREE SPECIAL ASTROLABES 

This section concludes with three extraordinary astrolabes; the first two were 
designed by the astronomer Gangasahaya in 1870 and 1895 respectively and the third 
by the computer specialist James E. Morrison in 2011. 

Gangasahaya 

D090 is a very large astrolabe with a diameter of 664 mm. On the back of this 
astrolabe is engraved the fifth chapter of Mahendra Suri’s Yantrarcija, a chapter which 
describes the use of the astrolabe for solving diverse kinds of problems. If astrolabe can 
be called the computer of the Middle Ages, this one can be regarded as a computer with 
a built-in manual. Besides the large extract from the Yantrarcija, there are also engraved 
on the back a sine table for each degree of arc and a table of shadow lengths of the 12- 
digit gnomon. The rete is also engraved with much astronomical information and several 
erudite remarks. 

The crown carries a long versified inscription which states that the astrolabe was 
fabricated by the artisan Sivalala according to the design by Gangasahaya-sisuka. The 
second part of this name means ‘small-child’ or ‘infant’. It is intriguing why he qualifies 
the name as sisuka. It cannot be an addition made for the sake of metre because the name 
occurs once again in this manner in another verse with a different metre. Can this mean 
the ‘son of Gangasahaya’? There is an astrolabe (D091) designed by a certain 
Gangasahaya in 1895 for the latitude of Tonk at 26°. While Gangasahaya-sisuka states 
that he designed the astrolabe at the behest of Ramasimha, the ruler of Bundi, and 
completed it on 25 December 1875 which is the birthday of the said ruler, the 
Gangasahaya who designed the astrolabe of 1895 says that he was honoured by the ruler 
of Bundi who must be the same Ramasimha. The astrolabe of 1895 is much smaller with 
a diameter of 334 mm, but it too displays certain amount of ‘erudition,’ in the design of 
the reverse side of the plate as a combination of three instruments. It also contains 
legends naming and explaining certain components of the astrolabe. More important, 
the retes of both instruments have pointers only to the stars known to the Sanskrit 
astronomical tradition ( siddhanta ) and not to the stars of Islamic tradition (yav ana-mat a) 
such as SamudrapaksI (sea bird, |3 Ceti), Kukkutapuccha (tail of chicken, a Cygni). 
Therefore, it is certain that the Gangasahaya-sisuka who designed the astrolabe of 1870 
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and the Gangasahaya who designed the astrolabe of 1895 are one and the same. Probably 
Tonk was the place of his residence while Bundi was that of his patron Ramasimha. Still 
the attribute sisuka remains an enigma. We do not know whether it was an expression 
of humility, or whether Gangasahaya was very young in 1870. 

Be that as it may, Gangasahaya’s two extant astrolabes are the most outstanding 
specimens of Sanskrit astrolabes, more so because Gangasahaya was fortunate in 
obtaining the services of two literate and capable artisans (which was indeed rare) 
Sivalala and Ramapratapa, who engraved the long and difficult Sanskrit inscriptions on 
the two astrolabe with very correct, even pedantically correct, Sanskrit orthography, 
even employing avagraha symbols. 

James E. Morrison 

He revolutionized the astrolabe construction by creating a computer program 
called ‘The Electronic Astrolabe’ where he married the ancient design of the astrolabe 
with the modern technique of computer animation. At the beginning of his paper bearing 
the same name, he says: 

‘Some ideas are so good that they never changed very much. The astrolabe 
is such an idea, having been a widely used astronomical instrument for over 
1000 years without significant changes in its basic form. Despite 
embellishments to improve its utility in different cultures and epochs, a tenth 
century astrolabe would have been instantly recognized by a nineteenth 
century user. This spectacular success is a result of the uniquely concise, 
complete and useful view of the heavens that the astrolabe provides. This 
advantage is retained when the ancient science of the astrolabe is combined 
with modern computer graphics and new possibilities emerge that were not 
possible on classical instruments. The combination of old and new 
technologies is synergetic, enhancing both.’ 948 

He also designed a card-board version about which he wrote as follows: 

‘I have considered The Personal Astrolabe to be a community service by 
offering an accurate and usable astrolabe very inexpensively. I've shipped 


948 


Morrison 1994a, p. 55. 
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nearly 8,000 of them to individuals and schools since 1994. My objective of 
generating what interest I can in astrolabes to the general public has never 
changed.’ 949 

In 2007 came out his The Astrolabe, the most comprehensive book treating the 
history, construction and use of the astrolabe with a wealth of diagrams. After reading 
my The Archaic and the Exotic, he became interested in Sanskrit astrolabes. Since 2010, 
we have had regular correspondence and he was very prompt with his helpful replies. 
He was also much interested in the progress of my Descriptive Catalogue. I regret very 
much that I cannot show him now the online Catalogue, as he passed away in April 
2016. 

In 2010 he made for me a Personal Astrolabe ‘in Sanskrit style’. As a personal 
tribute to this remarkable promotor of the astrolabe, I close the section with this 
astrolabe ‘in Sanskrit style’. 


949 


Personal communication of 27 January 2016. See also www.astrolabes.org [last accessed in 
September 2016] 
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D090® ASTROLABE FOR LATITUDE 25;30°, MAGNUM OPUS DESIGNED BY 
gangAsahAya, MADE by sivalAla 

1870, Bundi, Rajasthan 
Diameter 664 mm 

London, Science Museum (# 1897-541) 



Figure D090.1 - Front of the astrolabe (from a photocopy kindly given by Anthony J. Turner) 
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This astrolabe, with a diameter of 664 mm, is the third largest Indian astrolabe 
which is extant. 950 It is made of copper (or of brass with high copper content) and the 
engraved lines and letters are filled with a white substance. 

The inscription on the crown informs that this astrolabe was fabricated by the 
artisan ( silpin ) Sivalala at Bundi (25;27° N; 75;41° E) in Rajasthan according to the 
instructions of Gangasahaya-sisuka. It was completed on Sunday, 25 December 1870, 
precisely on the birthday of Ramasimha, the ruler of Bundi from 1821 to 1889. It may 
have been presented to Ramasimha on this day. It has a single plate calibrated for the 
latitude of Bundi at 25;30°. 

Besides its enormous size, the astrolabe contains a large number of interesting 
legends, inscriptions and tables. The most notable is that on the upper half of the back 
is engraved a large part of the fifth chapter of Mahendra Suri’s manual on the astrolabe 
entitled Yantraraja. This chapter, entitled Yantravicaranadhyaya, teaches how to use the 
astrolabe for observation and for solving diverse kinds of problems. Above this extract, 
immediately below the altitude scale is engraved a large sine table for each degree in 
the left half and a table of shadow lengths of the gnomon of 12 digits in the right half. 
On the latitude plate in the front and on the rete there are several legends naming and 
describing the various components of the astrolabe. 

The rete contains much astronomical information. On the ecliptic ring, the names 
of the 12 zodiac signs are followed by their kdldmsa-s, ‘degrees of [rising] times’ at the 
equator, i.e. their right ascensions. On the star pointers, the names of stars along with 
their celestial latitudes ( sara ) are engraved. Here a distinction is made between the star 
positions according to Sanskrit astronomical tradition ( siddhanta ) and those according 
to the Islamic astronomical tradition (v av ana-mat a). On the Capricorn ring are engraved 
the declinations ( krdnti ) of the various stars. In short, the engraved material on this 
astrolabe comprises a large portion of what can be treated as a manual on the astrolabe. 


950 


The largest is the Great Astrolabe of Jai Singh with a diameter of 2115 mm (D001) and the second 
largest is an anonymous Indo-Persian Zarqall astrolabe with a diameter of about 920 mm (B030). 
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Components 

Plate with crown (d. 664, h. 831), shackle and ring, rete (d. 606) for 30 stars, 
alidade (length 611), modern nut and bolt. 


Front 


The crown is high. Its profiles are formed with ogees at the base followed by five 
tiered lobes. There is no separate finial at the top. A simple stirrup-shaped shackle is 
attached to the top of the crown by means of a rivet. The ring does not pass through the 
shackle, but is attached to the top of the shackle by means of a bolt and nuts on both 
sides, so that the astrolabe can move freely all around when it is suspended by means of 
the ring. 

The rim of the plate is divided in 1/2°, 1°, 6°. Single degrees are numbered from 
lto 90, separately for each quadrant, from the east point onwards as 1—90; 90—1; 1— 
90; 90—1. Groups of 6° are not numbered. 

The crown is filled with the main inscription in 8 lines, providing the names of the 
persons involved in the production of this astrolabe and the date and context of its 
manufacture. 



Figure D090.2 - Inscription on the crown (photo by S. R. Sarma) 
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Inscription on the Crown 

sripa rantes va ray a namo namah 

bhanavendumite 1927 vikrama- 

varse pause site trtvydydrn [\] 

sri-ramasimha-varddhapana- 

divase yantrardja-purttir abhut [\\] 951 [metre: GTtiJ 

skandhe kutuhalavato ganitabhidhane 

sriramasimha-dharanTsa-nidesabhajah \ 

gamgdsahdya-sisukasya matena saumyam 

snyamtrardjam atanoc chivaldla-silpT [\\] [metre: Vasantatilakd] 

gamgasahaya-sisuka-khedaccheda-sahayatam [\] 

ganite ’bhajad anandilalas chaganaldla-yuk [\\] [metre: Anustubh, irregular] 
‘Salutation, salutation to the glorious Paramesvara. In the Vikrama year 
measured by the lunar mansions (bha = 27), nine (nava = 9) and the moon 
(indii = 1) (i.e. 1927), on the third day of the bright fortnight in the month of 
Pausa, on the birthday ( vardhapana-divasa ) of the illustrious Ramasimha, 
this instrument was completed. 

‘The artisan ( silpin ) Sivalala constructed this excellent northern ( saumya ) 
astrolabe (yantrardja ) according to the design (mala, lit. view) of 
Gangasahaya-sisuka who was interested in the branch called mathematical 
astronomy ( ganita ) and who received orders [to construct this astrolabe] 
from the illustrious king Ramasimha. 

‘ Anandllala, accompanied by Chaganalala, rendered assistance by removing 
the worries ( kheda-cheda ) of Gangasahaya-sisuka concerning mathematical 
computations {ganita). 

On the crown, immediately below the main inscription, is the label mentioning the 
name of the instrument: 

saumya ndma yantrardjah 

‘Astrolabe by name “northern ”, ’ that is to say, ‘this is a northern astrolabe’. 


951 


Here and below, instead of the double danda, the engraver employs a symbol which resembles the 
Dev anagarl numeral 1. 
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Below this, there is another label, each letter of which is spaced apart along the 
marks of 6° divisions of the scale below, mentioning the name of this plate: 
idam pa train kosthakdgdram 
‘This plate [is] the mater.’ 

In the band of 6°, at the four cardinal points their names are inscribed in Sanskrit. 
Thus, at the top, at the south point, across the meridian, is written daksind [dik]', at the 
north point below, across the meridian uttard [dik]. Likewise pascimd [dik] at the west 
point and purvd [dik] at the east point. 

The innermost circle in the scale is the Tropic of Capricorn; it carries the label, 
engraved at the bottom, idam sarvatobhramitam makara-vrttam, ‘this is the circle of 
Capricorn, which is made to go all around (i.e., it encircles the entire instrument).’ Inside 
this circle there are the two concentric circles of the equator and of the Tropic of Cancer. 
The equator is labelled as visuvad-vrttam. idam eva mesa-tuld-vrttam, ‘[This is] the 
circle of the celestial equator. This is also the [diurnal] circle of Aries and Libra. Under 
the Tropic of Cancer is engraved the label karka-vrttam, ‘the circle of Cancer’. The 
oblique horizon bears the label ksitija-vrttam, ‘the circle of horizon’ and the prime 
meridian the label idam khamadhyamilitam samamandalam, ‘this is the prime vertical 
passing through the zenith ( kha-madhya)\ 

Along the edge of the crown is a long inscription: 

atra ksitijad uparitandny anyonyam aspastdni navatir unnatdmsa-vrttdni 
ksitijad upary eva khamadhya-militani digamsa-vrttdni | etdini tu sd’sTtisata 
180 yogyatdydm api mditum asakyatvad ekaikdntardny eva | 

‘Here above the horizon, there are 90 altitude circles ( unnatdmsa-vrtta ) 
which are indistinguishable from one another (because they are densely 
packed in a limited area?). Also above the horizon are [drawn] azimuth 
circles ( digamsa-vrtta ) which converge at the zenith ( kha-madhya ). Even 
though it is proper to draw 180 of them, but, because it is impossible to 
measure [all of them], only alternate ( ekaikdntardni ) [circles, viz. 90 are 
shown here].’ 

Accordingly, altitude circles are drawn for each single degree, highlighting every 
sixth circle with dots. These are numbered on both sides of the meridian. Azimuth 
circles are marked only above the horizon for each 2°; every third of these are 
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highlighted with dots. These circles are numbered along the east-west diameter. Below 
the oblique horizon are drawn the lines of seasonal hours. These are numbered from 1 
to 12 from the western horizon onwards. This is done three times: once between the 
Tropic of Capricorn and the equator, the second time between the equator and the Tropic 
of Cancer and the third time between the Tropic of Cancer and the oblique horizon. In 
the second row there is a label in which each syllable is engraved between two hour 
lines: etani hordkhya-sthdnani, ‘these are the intervals called the “hours”.’ 



Figure D090.3 - Latitude plate of the astrolabe (photo by S. R. Sarma) 
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Finally, in the segment of the hour 7, to the left of the meridian, are engraved the 
specifications of this latitude plate thus: 


bundyam aksabhd 5/64 aksdmsdh 25/30 paramadinam 34/6 

‘At Bundi, the equinoctial shadow [is] 5;64 [digits], the degrees of latitude 

25;30, the longest day 34;06 [ghatis], ’ 



Figure D090.4 - Latitude plate, detail of the lower half. Note (1) the specifications of the plate and the 
labels of (2) the Tropic of Capricorn, (3) the celestial equator, and (4) the Tropic of Cancer. 

(photo by S. R. Sarma). 


Rete 

The three circles of Capricorn, equator and ecliptic are almost complete, except at 
the intersections. These are held together by the horizontal equinoctial bar with one 
counter change and the vertical solstitial bar which is interrupted for a short distance 
between the equator and the ecliptic. Furthermore, the equator and the ecliptic are also 
connected by two bars in the lower half. 

On the ring of Capricorn, starting at its the intersection with the equinoctial bar in 
the west and proceeding clockwise, is engraved the following text: 

idam samagrapatram bhacakra-patra-samjham [\] tadantah sarva-rasi- 
yukta-cakram krantimandalam rasicakran cdhuh 
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visuvavrttad bahir daksina krdntir madhye tuttard [\] evam rdsicakrasya 
bahir cintcir daksinottarau sarau \ 

‘This whole plate is called the plate of the stellar circle ( blm-cakra-patra ). 
Inside this there is a ring with all the signs; it is called the ecliptic ( krdnti - 
mandala ) and also the zodiac circle ( rdsi-cakra ).’ 

‘Outside the circle of the celestial equator, the declination is south, inside 
north. Likewise, outside the zodiac circle, the celestial latitude ( sara ) will be 
south and inside north. 

On the upper half of the vertical bar is the inscription: 

jyesthadi-ccituskasyatra yantre sthdnan nasti makaravrttad-bahir-bhutatvat. 
‘The quartet beginning with Jyesthd (i.e., Jyesthd a Scorpii, Mula X Scorpii, 
Purvasadha 5 Sagittarii and Uttarasadha o Sagittarii) have no place in this 
instrument as they are situated outside the circle of Capricorn. ’ 



Figure D090.5 - Rete, detail showing the central disc and several star pointers (photo by S. R. Sarma) 
Around the central disc is engraved the following: 


idam madhyagan chidran dhruvasthanan tat protam kilam ca merukilam 
ahuh || 
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‘This hole at the centre is the place of the [North] Pole. The pin which pierces 
(i.e., passes through) it is called the pin of North Pole ( meru-kilaka ). 

The ecliptic ring is divided into signs and labelled with their names, each sign is 
divided into 30 degrees and groups of 2° are numbered anticlockwise from 2 to 30. The 
names of the signs are followed by their kalamsa-s, ‘degrees of [rising] times’ at the 
equator, i.e. their right ascensions; e.g. mesah || kalamsah 27/50. 952 These values are 
shown in the following table. 

Table D090-1 Rising Times of the Signs at the Equator 953 


Mesa 

Kanya 

Tula 

Mina 

27;50° 

Vrsa 

Simha 

Vrscika 

Kumbha 

29;54° 

Mithuna 

Karka 

Dhanuh 

Makar a 

32;16° 



Figure D090.6 - Ecliptic ring on the rete, detail showing the segmant of Virgo; its name is followed its 
rising times at the equator; on the left is the star pointer of Purvaphalgum. (photo by S. R. Sarma) 


There are 30 named star pointers which are formed by long rectangular bars with 
triangular tips. On these the names of the stars are inscribed along with their celestial 


In the rete, the lengths occupied by the zodiac signs on the ecliptic ring are in proportion to their 
right ascensions. Therefore, these are necessary in the construction of the rete. 


953 


Cf. C. Introduction, 3.6.2. 
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longitudes ( sara ). Here the direction south or north is not given; but this can be inferred 
by their location relative to the ecliptic circle. 

Elsewhere, on the Capricorn ring, starting from its intersection with the meridian 
and proceeding clockwise up to the eastern tip of the Capricorn ring, is an enumeration 
of the declination of the stars, preceded by the label atha sputa krcintay ah, ‘now the true 
declinations’. In this enumeration, often the first syllables of the star names are 
engraved; but a few times the full names in genitive case. Below the names are the 
respective declinations. At the end of this enumeration are given the declination of three 
stars according to the Islamic tradition in these words: 

yavanamatarksa-krantayah asvi[nydh] 18/48 u[ttara], svd[teh] 20; 24 [u] 
vi[sdkhdydh] 24/11 u 

‘The stellar declinations according to the Islamic tradition are; As'vinT 18;48 north, 
Svdti 20;24 north, Visdkhd 14; 11 north.’ 

The declination of a fourth star Purva-bhadrapat is mentioned in the enumeration itself 
as 31. The stars, their celestial latitudes and declinations are shown in the following 
table. 

Table D090-2 Stars, their Celestial Latitudes and Declinations 



Star Name 

Identification Celestial 
Latitude 
(sara) 

Declination 
( kranti) 

1 

RevatT 

'C Piscium 

Os 


2 

AsvinT 

(3 Arietis 

10 n 

21;32 n 


AsvinT (Y) 954 


7;20 n 


3 

Bha ram 

41 Arietis 

12 n 

27; 34 n 

4 

Krttikd 

rI Tauri 

5 n 

24; 25 n 

5 

RohinT 

a Tauri 

5 s 

16;58 n 

6 

Agnih 

(3 Tauri 

8 n 

30;49 n 


954 


Declination according to the Islamic tradition (Y= Yavana-mata). 
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Star Name 

Identification 

Celestial 
Latitude 
(,sara ) 

Declination 
( kranti ) 

7 

Brahma-hrd 

a Aurigae 

30 n 

53;21 n 

8 

Prajapatih 

6 Aurigae 

29 n 

62;35 n 

9 

Mrgasirah 

X Orionis 

10 s 

13;23 n 

10 

Ardra 

a Orionis 

11 s 

12;32 n 

11 

Lnbdhakah 955 

a Canis 

Majoris 

40 s 

17;2 s 

12 

Lubdhaka- 
bandhuh 

a Canis 

Minoris 

16;19 3 

4;37 n 

13 

Punarvasuh 

(3 Geminorum 

6 s 

26;43 n 

14 

Pusya 

6 Cancri 

0 

17;35 n 

15 

Aslesd 

t, Cancri 

7 s 

10;2n 

16 

Maghd 

a Leonis 

0 

10;6 n 

17 

Purva- 

phdlgum 

6 Leonis 

12 n 

16; 16 n 

18 

Uttara- 

phdlgum 

(3 Leonis 

13 n 

14;22 n 

19 

Hastah 

6 Corvi 

11 s 

16;8 s 

20 

Citrd 

a Virginis 

2s 

11; 19 s 

21 

Apamvatsah 

0 Virginis 

3 n 

6;2 s 

22 

Svatih 

a Bootis 

37 n 

24;24 n 


Svdtih (Y) 


31;30 n 


23 

Visdkhd 

a Librae 

1 s 

21; 12 s 


Here Gangasahaya remarks ay am evardreti yantrarajah, ‘the Yantraraja [calls] this [star] Ardra.’ 
Thus Gangasahaya refers to the fact that in his Yantraraja, Mahendra Suri names the star Ardra, 
which is otherwise known as Lubdhaka. 
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Star Name 

Identification 

Celestial 
Latitude 
(,sara ) 

Declination 
( kranti) 


Visdkhd (Y) 


44;30 n 


24 

Anuradha 

a Scorpii 

2s 

23;16s 

25 

Abhijit 

a Lyrae 

62 n 

38;51 n 

26 

Sravanah 

a Aquilae 

30 n 

10;4 n 

27 

Dhanisthd 

(3 Delphini 

36 n 

19;5 n 

28 

Satabhisak 

X Aquarii 

0 

6;23 s 

29 

Purva- 

bhadrcipat 

(3 Pegasi 

24 n 

20; 5 2 n 


Purvct- 

bhadrapat (Y) 


31 n 


30 

Uttara- 

bhadrapat 

y Pegasi 

26 n 

26;56 n 


Back 

The rim of the upper half carries altitudes scale divided in 1 ° and numbered from 
the east point asl—90; 90— 1. The rim of the lower half is blank. 
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Figure D090.7 - Back of the astrolabe, upper half where the fifth chapter of Mahendra Suri’s 
Yantraraja is engraved (photo by S. R. Sarma) 


Below the altitude scale, on the upper left quadrant is a sine table for each degree 
from 1° to 90°. It is reproduced below. 


Table D090-3 Table of Sines 956 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

62;50 

125;42 

188;28 

251; 10 

313;45 

374; 17 

438;43 

501;2 

563;10 

625;8 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

686;55 

748 ;29 

809;51 

870;56 

931;45 

992; 18 

1052;33 

1112;28 

1172;3 

1231;17 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1290;7 

1348;35 

1406;39 

1468; 15 

1521;25 

1578;9 

1634;22 

1690;7 

1745; 19 

1800;00 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

1854;9 

1907;45 

1960;42 

2013;7 

2064;53 

2116; 1 

2166;31 

2216;26 

2265;35 

2314;4 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

2361;49 

2408;5 

2455; 11 

2500;46 

2545;35 

2589;37 

2632;53 

2674;19 

2716;57 

2757;43 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

2797;42 

2836;47 

2875;6 

2912;27 

2948;56 

2984;33 

3019; 13 

3052;59 

3085;48 

3117;41 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

3148;38 

3178;38 

3207;38 

3235;40 

3262;45 

3288;45 

3313;45 

3337;53 

3360;53 

3382;53 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

3403;53 

3423;48 

3442;4 

3460;34 

3477;20 

3493 ;4 

3507;46 

3521 ;21 

3533;52 

3545; 19 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

3551;40 

3564;57 

3573; 10 

3580;16 

3586:19 

3591;15 

3595;4 

3597;49 

3599;28 

3600;00 


956 


There are slight differences between this table and the table in Mahendra Suri, pp. 2-6. 
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Below the sine table is the following text: 957 

sriparamesvarbya namah \ nbnb-lekhaka-dosavasbd asuddhanam 
pustakdndm visvdsam apahdya suddhajya-niscayaya siddhbntci- 
siromanyukta-jyotpatti-prakdrena yantrardja-grantha-kartrabhista- 

khdbhrdngagunamita 3600 trijydydm pratyekamsa-sadhitah kramajydh [\\] 
krdnty-utkrama-jyaye (sic! read -jyciyoh) sadhanam tu \ dvigunb panca-hrd 
dorjyb tad-dhanuh krantir ucyate || khanka 90 suddhestabhagajya trijyd- 
suddhotkramajyaka |] [metre, Anustubh ] 958 
sesacakrbnbm tu mule spastam | 

‘Salutation to the glorious Paramesvara. Having lost faith in the manuscripts 
(pustaka ) because of the errors committed by various scribes, a sine table 
has been created [here by me] for each degree in [a circle with] the radius 
(trijyd ) of 3600, for the determination of accurate sines ( suddhci-jyb )—which 
is desired by the author of the Yantrardja —according to the method of 
Jyotpatti as taught in the Siddhantasiromani [of Bhaskaracarya]. 959 
‘The determination of the sine of declination ( krdnti-jyd ) and versed sine 
(utkrama-jya) [is as follows]: 

‘The /v’sine [of the longitude] ( dorjyb ) multiplied by two and divided by 
five is called [the sine of] declination corresponding to that arc. 

‘The Radius diminished by the /v’sine of [the remainder of] 90 diminished 
by the desired degrees, is the versed sine. 

‘About other circles ( sesa-cakra ?), it is clear in the original.’ 

The second line of the verse gives the formula: 

R Rcos0 = R Rsin (90- 0). 

Below the altitude scale on the upper right quadrant is the following table of 
shadows thrown by the gnomon of 12 digits: 


I am grateful to Professor Takao Hayashi for his help in translating this text. 

The source of this verse cannot be located; is it Gangasahaya’s own verse? 

The purport of this involved sentence seems to be the following: the sine table is engraved on this 
astrolabe, because sine tables in manuscripts are liable to be full of scribal errors. 


959 
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Table D090-4 Shadows of the 12-digit Gnomon 960 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

687;25 

343;48 

228;55 

171 ;34 

137;9 

114:10 

97; 44 

84;22 

75;45 

68;3 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

61;43 

56;27 

51:58 

48;7 

44;40 

41:50 

39;14 

36;55 

34;41 

32;58 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31; 15 

29;42 

28:16 

26;57 

25; 44 

24;36 

23;33 

22;34 

21;39 

20;47 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

19;58 

19;12 

18;29 

17;47 

17;8 

16;31 

15;55 

15;21 

14;49 

14; 18 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

13;48 

13; 19 

13;12 

12;25 

12;- 

11;35 

11:11 

10;48 

10;25 

10;4 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

9;43 

9;22 

9;2 

8;43 

8;24 

8;5 

7;47 

7;29 

7; 12 

6;55 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

6;39 

6;22 

6;6 

5;51 

5;35 

5;20 

5;5 

4;50 

4;36 

4;22 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

4;7 

3;53 

3;40 

3;26 

3; 12 

2;59 

2;46 

2;33 

2;19 

2;6 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

1;54 

1:41 

1:28 

1;15 

1;3 

0;50 

0;37 

0;25 

0;12 

0;0 


Under the table of shadows occurs the following comment: 

navati-paryantam unnatsamsanam (sic! unnatamsanam) 

dvadasangulasankos chdyd \ esaiva saptaguna dvadasabhakta 
vdnchitdmsdndm saptangula-sankucchaya sydt \ 

‘[These are] the shadows of the 12-digit gnomon up [from 1°] up to 90° of 
altitude. The same, multiplied by 7 and divided by 12, will give the shadows 
of the 7-digit gnomon for the desired number of degrees [of altitude].’ 


960 


Cf. Mahendra Suri, Yantraraja, pp. 49-51; there are slight differences between these two tables. 



D090 - Astrolabe for Latitude 25;30 , Magnum Opus designed by Gangasahaya, made by Sivalala 


2543 


Mahendra’s Yantraraja, Fifth Chapter 

Below these two tables is engraved the fifth chapter of Mahendra Suri’s 
Yantraraja in 17 semi-circular lines which span the two upper quandrants. The lines are 
numbered serially on the left-hand side. The text is preceded by the following 
introductory remark: 

athopasthiti-saukaryaya yantravilokana-prakaroj ‘]pi agropayogam 
mulaslokair likhyate | 

‘Now for the convenience of consultation ( upasthiti ), the method of 
observation with the instrument also is written [below] in original verses, so 
that it will be of use henceforth.’ 

By strangely the names of the text and of its author are not mentioned here. In the 
edition of Raikva 1936, the fifth chapter consists of 67 verses. Of these, however, only 
42 verses (viz. 1-11, 13, 22-28, 32-45, 55-63) are engraved with continuous serial 
numbers. The reason for this omission requires further research. There are about 100 
manuscript copies are available now. Raikva’s edition is based on just 3 manuscripts. 
Perhaps Gangasahaya is following a manuscript tradition different from that followed 
by Raikva. 

This text is immediately followed by the following passage, which is rather 
obscure: 

bhaumadeh kdldmsdh 27/13/11/10/15. mulapratipadita-sesakrtyesu vastuto 
nye [?ya] ntropayogdbhdvam ca \ stambhadi-tungata tv anupdta- 
visayabhavad anupapannah 

‘The degrees of the rising times of Mars and others are 27| 13|l 1|10|15. (Does 
it mean Mars 27, Mercury 13, Jupiter 11, Venus 10, Saturn 15 ?). The 
remaining tasks enunciated in the original text [of the Yantraraja ] have no 
application /utility elsewhere [therefore they are ignored here?]. The height 
of the pillar and others [can be derived] from proportion. Therefore it is not 
presented here (?).’ 

The rest of the plate, which constitutes more than one half of the plate, is totally 


blank. 
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D091 ASTROLABE FOR LATITUDE 26°, DESIGNED BY GANGASAHAYA, 
MADE BY RAMAPRATAPA %i 

1895, Tonk, Rajasthan 
Diameter 334 mm 
PLU 



Figure D091.1 - Front of the astrolabe (courtesy Museuem of the Flistory of Science, Oxford) 


Entry based on photos in the archives of the Museum of the Flistory of Science, Oxford. Anthony 
J. Turner gave me some photocopies of these photos on which Alain Brieux noted that the diameter 
of the astrolabe is 334. The inscriptions on this astrolabe were discussed in Sarma 2010, s. v. 
Gangasahaya. 
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This remarkable astrolabe was designed by Gangasahaya and made by the artisan 
Ramapratapa at Tonk (26;11° N; 75;50° E, Rajasthan) in VS 1952 (AD 1895-96). While 
the obverse side of the plate is calibrated for the latitude of 26°, the reverse is designed 
as a compendium of three instruments. There are several interesting inscriptions which 
will be discussed at the appropriate places. 

Components 

Plate with crown, rete, alidade, pin and wedge. Ring and shackle are missing. 
Front 

The crown is rather high with lobed profiles. The scale on the rim consists of three 
bands. While the narrow middle band is divided in 1°, the two wider bands are divided 
in 6°. In the outer band, groups of 6° are numbered from the east point onwards in this 
manner: 6—90; 90—6; 6—90; 90—6. The inner band is empty. Altitude circles are 
drawn for every 2°. In the photo, it is cannot be seen whether these are numbered. There 
are no azimuth arcs. Lines are drawn for unequal hours. Close to the Tropic of 
Capricorn, the intervals between these lines are numbered from 1 to 12, starting from 
the western horizon. There is a label in which each syllable is written separately and far 
apart from one another: [e]tci dvadcisci horah, ‘these are the twelve hours’. The intervals 
seem to be numbered once again close to the Tropic of Cancer, again with the same 
label. 

Below the oblique horizon is engraved the following information, which is 
partially obscured by the rete in the photo. 
tdkanagcire palabhd 5\54 
[aJksdmsdh 26 pala[karna] 

‘In the city of Taka [Tonk] the latitude degrees are 26; equinoctial shadow 
5|54, equinoctial [hypotenuse 1362.’ 


Rete 

The rete consists of the three complete rings of the Tropic of Capricorn, the 
equator and the ecliptic. These are not held together by the equinoctial bar, as in most 
of the astrolabes of this group, but by the segments of the solstitial bar and other 
supports. The upper half of the solstitial bar connects the ecliptic ring, the equatorial 
ring and the central disc. A segment of the solstitial bar joins the equatorial ring with 
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the Capricorn ring below; the same is done by the two straight bars situated on either 
side of the solstitial bar at equal distances. The central disc is joined to the ecliptic ring 
by two straight bars which are placed asymmetrically on either side of the meridian. 

Two open ends of the Capricorn ring are not uniform; the end on the right is longer 
and tapering to a point, while the end on the left is cut abruptly. 

There appear to be 24 star pointers. Most of them are rectangular bars with a 
pointed tip. A few of them are created by notches inside the ecliptic ring. 

On the lower rim of the rete is engraved the following inscription: 

idam patram bhacakrapatram \ asya madhye tu rdsicakrayutam 
krantimandalam \ asmin patre siddhantanusarany eva naksatrdni \ 

‘This plate [is called] the plate of the stellar sphere ( bhacakra-patra ). In it is 
[situated] the ecliptic ring ( kranti-mandala) together with the circle of the 
zodiac ( rdsi-cakra ). On this plate the star positions are [marked] strictly 
according to the Siddhantas (i.e. Sanskrit astronomical treatises).’ 

That is to say, this astrolabe avoids the stars known from the Islamic tradition with 
their outlandish names like SamudrapaksT (‘sea bird’, (3 Ceti), Kukkutapuccha (‘tail of 
chicken’, a Cygni) and employs only those stars which are known to the Sanskrit 
tradition, i.e., mainly the junction stars of the lunar mansions. Because of the poor 
quality of the available photo, all the star names marked on the rete cannot be 
deciphered, but SamudrapaksT, Kukkutapuccha do not occur here. Those names which 
can be seen clearly are Rohinl (a Tauri ),Ardra (a Orionis ) Lubdhaka (|3 Canis Majoris), 
Hasta (5 Corvi), Citrd (a Virginis), Svciti (a Bootis), Anuradha (a Scorpii) and 
Satabhisd (k Aquarii). 

Back 

As in the front, the scale on the rim on the back also consists of three concentric 
bands which are divided as in the front. Groups of 6° are numbered in the outer band 
only in the two upper quadrants thus: 6—90; 90—6. 
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Figure D091.2 - Back of the astrolabe (photo courtesy of Museum of History of Science, Oxford) 


The projections on the back are unusual. An inscription on the crown states thus: 
cakra-tunya-phalaka-yantranam ekatra samavesah. 

‘[Here is an] assemblage at one place of the Cakra-yantra, the TurTya-yantra 
and the Phalaka-yantra.' 
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TurTya-yantra is the sine quadrant, which is normally incorporated on the back of 
the astrolabe. Cakra-yantra is a graduated circular disc with an upright peg at the 
centre. 962 The back of every astrolabe can be employed as a Cakra-yantra. 

But a Phalaka-yantra is not a part of the astrolabe. Invented by Bhaskaracarya in 
the idle of the twelfth century, it is a rectangular board on which are drawn a number of 
horizontal parallels. A peg is attached at the centre of the board at right angles to the 
surface and a circle is drawn with the peg as the centre. The shadow of the peg falling 
on the circle and on the parallel lines enables the astronomer to determine graphically 
time and other elements. 963 However, there is hardly any extant specimen of the 
Phalaka-yantra . 964 Therefore Gangasahaya’s attempt at using the back of the astrolabe 
as a Phalaka-yantra is historically valuable. Starting a little above the centre, about 45 
equidistant horizontal parallels are drawn up to the lower periphery on this astrolabe. 
Two concentric circles with different radii are drawn from the centre; these could be the 
equatorial circle and the Tropic of Cancer. The alidade of the astrolabe can, of course, 
function like the index required for the Phalaka-yantra, and can also measure the 
altitude of the sun. However, there is no circle divided into 60 ghatikds and 360 degrees 
of arc. 

There are two more inscriptions providing the necessary parameters for using the 
Phalaka-yantra. An inscription on the upper left quadrant reads tomkanagare phalaka- 
yantra-yogya \ paramd yastih 36\34, ‘In the city of Tonk, the maximum yasti appropriate 
for the Phalaka-yantra is 36|34.’ The upper right quadrant bears the inscription phalaka- 
yantra carajya-khanddh 3\2\2 6\18\2, ‘the segments of the sines of accensional 
differences for the Phalaka-yantra are 3|2|2 and 6|18|2.’ 

Inscription 

On the front side of the crown is engraved the following verse in Indravajra meter. 


It was described by Brahmagupta in his Brahmasphutasiddhanta 22.18 and also by subsequent 
astronomers. 

Siddhantasirornani, Goladhyaya, Yantradhyaya 16-22; cf. Wilkinson & Sastri 1861, pp. 212-218; 
Rai 1985, Ohashi 1988, Ohashi 2008. 

The few surviving specimens and other details will be discussed in the section P on the Phalaka- 
yantra. 
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sribundi-prthvisvara-satkrto yah 
srTtatapadarcanalabdhavidyah 
gamgasahayo ’racayat sayatnam 
ramapratapabh idasilpinadah \\l \ \ 

Samvat 1952. 

‘Gangasahaya, who was honoured by the illustrious king of Bundl and who 
obtained [all] the learning through the worship of [his] father’s feet, [caused 
to be] constructed this [astrolabe] with [great] effort through the artisan 
(silpin) named Ramapratapa. VS 1892 [= AD 1895-96].’ 

Bibliography 

Wilkinson & Sastri 1861, pp. 213-218. 

Rai 1985. 

Ohashi 1988. 

Ohashi 2008. 

Sarma (forthcoming). 
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D092® PERSONAL ASTROLABE MADE BY JAMES E. MORRISON ‘IN 
SANSKRIT STYLE’ 

April 2010, Rehoboth Beach, DE, USA 
Diameter 178 mm 
Dusseldorf, S. R. Sarma 



Figure D092.1 - Front of the astrolabe made for the latitude of Jaipur at 26;55° 

(photo by S. R. Sarma) 

James E. Morrison can be regarded as the most prolific maker of astrolabes in 
history; between 1994 and 2016, he produced over 8,000 copies of ‘The Personal 
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Astrolabe’, an inexpensive computer-created astrolabe reproduction on laminated card¬ 
board. 965 It was supplied along with a companion volume entitled The Personal 
Astrolabe: Classic Edition, which contains a brief history of the astrolabe, its 
construction and use. 966 These personal astrolabes were designed after European 
astrolabes with calendar scales and lines for seasonal hours on the back. 

After reading my book The Archaic and the Exotic, he became interested in 
Sanskrit astrolabes. In early 2010 he created for me a personal astrolabe ‘in Sanskrit 
style’, which is a unique specimen. 96 ' Before describing it, I shall first let Morrison 
speak about the personal astrolabes: 

‘It is called the Personal Astrolabe because, unlike most classical or 
reproduction instruments, your astrolabe is designed for your exact location 
and for the current year. ... The Personal Astrolabe has grown out a sincere 
belief that the study of astronomy is made more fun and interesting by 
learning about the history and instruments that helped shape the science.’ 968 
‘The Personal Astrolabe is computer created for a specific location and year. 
... Following is a partial list of the astrolabe elements that are customized 
for a location and date: 

Stars are precessed from their J2000.0 coordinates to the date of the 
instrument. 

The obliquity of the ecliptic is a key astrolabe design element and is 
calculated for the instrument date. The value of the obliquity affects the 
position of the tropics, the altitude and azimuth arcs and the declination scale 
on the rule. 

The location of the aphelion and perihelion are accurate for the instrument. 
The time of the vernal equinox is adjusted for your longitude on both the rete 
and the back. This can vary up to half day depending on the location. 

The equation of time is calculated for the year of the instrument. 


965 Personal communication, 27 January 2016. 

966 Morrison 2010; see also Watson 2016. 

He also gifted me a Personal Astrolabe designed for the latitude of Diisseldorf at 51;13°. 
Morrison 2010, preface. 


968 
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Janus Personal Astrolabes are very likely the most accurate astrolabes ever 
made.’ 969 

Components 

Main plate with crown (d. 178, h. 205), two rings for suspension (not shown in the 
photo), rete (d. 163) for 124 stars, alidade. 

Front 

The crowns in Morrison’s personal astrolabes are rather simple without any 
ornamentation. But in the present specimen, the low crown is endowed with ornate 
profiles, made up of ogees at the base, followed by lobes and again ogees at the top. 

The limb carries a ghati scale, divided in 1° and 6° and numbered in 6s from 1 to 
60. The plate is designed for Jaipur at the latitude of 26;55° in the year 1609. 970 The 
altitude circles are drawn for every 2° and each fifth is marked in bold lines. Azimuth 
arcs are drawn above the horizon for each 10° and the prime vertical is marked with a 
bold line. 

Morrison’s main innovation is in the hour lines. Although time was reckoned in 
ghatTs in India, lines for ghatTs were never drawn on the latitude plates of Sanskrit 
astrolabes. One is expected to use the degree scale on the limb as taught by Mahendra 
Suri. But ghati lines in the lower half of the plates would have been an additional help. 
Instead, some Sanskrit astrolabes have lines for equal hours and occasionally also lines 
for seasonal hours in the lower half. Morrison wondered why lines for seasonal hours 
are drawn which are primarily related to Islamic prayer times. I explained that in popular 
usage, the day time is divided into four prahara-s and the night into four yama-s; 
therefore, the lines for seasonal hours can be used for determining the prahara-s and 
yama-s. Accordingly, Morrison drew lines for equal ghatTs between the two tropics in 
the lower half and also dashed lines to indicate the prahara-s or yama-s. 


969 Morrison 2010, p. 36. 

From the time of Sawai Jai Singh, Jaipur has been a major centre of astronomical activity. 
Therefore it is entirely appropriate to make this Sanskrit astrolabe for the latitude of Jaipur. But 
the reason for the choice of the year eludes me. 


970 
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The arcs below the horizon are (equal) ghatis from sunrise. In use, the rete 
is set to a time and the point on the ecliptic opposite the sun is the 
corresponding ghati from sunrise. ... The dashed arcs show prahara/yama 
which, with the meridian, divide the day/night into quarters. 971 

The 34 ghati lines drawn from the western horizon up to the eastern horizon 
indicate that the maximum duration of daylight at this latitude is a little over 34 ghatis 
or 13;36 hours. In this respect, it is an improvement over all the existing Sanskrit 
astrolabes. 

Rete 

The rete with a diameter is 163 mm is made of transparent plastic so that the lines 
on the plate underneath are visible. On the rete are drawn the peripheral circle of 
Capricorn and the circle of the ecliptic. The latter is divided into the 12 signs and 
labelled with their names in English. Each sign is divided on the rim into 1° and 10° 
and numbered as 10, 20, 30, separately in each sign. The line at the first point of Aries 
is extended up to the Tropic of Capricorn. When this line is made to coincide with the 
east west diameter, the rete shows the stellar heaven at the vernal equinox, and the 
sidereal time is counted from this point. 

On the rete are marked the positions of 124 stars which are arranged in 
constellation figures for easy identification. Prominent stars are marked with large 
symbols. On the transparent rete, the names of just a few stars are printed and not all 
these which are seen in the figure above. The constellation figures are not named, for it 
is assumed that the user gradually learns to recognize them without names. 


971 


Personal communication, 3 April 2011. 
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Figure D092.2 - Rete of the astrolabe (from Morrison 2010) 

Back 

On the back, the rim of the two upper quadrants carries two altitude scales, divided 
in 1°, 5° and 10° and numbered in 10s as 10—90; 90—10. The rim of the lower half is 
blank. 

A trigonometric quadrant occupies the upper left. On this are drawn 60 horizontal 
and 60 vertical parallels with each fifth emphasized by bold lines. There are also 
declination arcs for each 6°. 

The sin/cos quadrant has quarter circles for each six divisions. There's no 
solid logic behind this, only that the arcs divide the quadrant into 10 sectors. 
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With sixty divisions on each axis, each line is for 1.5 degrees so the arcs are 
for each nine degrees. 972 

The arc with the radius of 24° is shown as a bold line; it indicates the obliquity of 
the ecliptic. Moreover, radial lines drawn from the centre to each 15° on the arc. 

‘The sin/cos radials are for each 15 degrees (1 hour). The only real function 
of the radials, as far as I know, is to make it easier to find specific angles. 
They could be drawn using any other value. They could be for each six 
degrees or 1 ghati.’ 973 

On the upper right is the solar quadrant with declination arcs for each 10° of solar 
longitude, with each third (30°) highlighted with bold lines. The corresponding signs 
are marked with their symbols in two bands along the horizontal diameter. On this are 
superimposed three graphs of the solar meridian altitude at latitudes 17°, 25°, 29°. The 
latitudes are so chosen that the lines do not run too close to one another. Latitude 29° 
indicates, needless to say, Delhi. The southern-most latitude 17° is for Hyderabad, 
called Golconda on the gazetteers of Indo-Persian astrolabes and Tilinga by Malayendu 
Suri. 974 The middle latitude 25° represents Bundi and Kota in Rajasthan. 

The lower half is occupied by shadow squares, on the left for the 7-digit gnomon 
and on the right for the 12-digit gnomon. Within the shadow squares are two semi¬ 
circular rows showing the interrelation between the 12 zodiac signs and the 28 lunar 
mansions. 

Alidade 

The ungraduated alidade is straight without counter change. The two ends are 
curved to match the profile of the throne. 


972 Personal communication, 2 April 2010. 

973 Personal communication, 2 April 2010. 

974 Malayendu Suri, pp. 18-19. 
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Figure D092.3. Back of the astrolabe (photo by S. R. Sarma) 
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E. ASTROLABES REWORKED IN SANSKRIT 

When the Hindu and Jaina astronomers encountered the astrolabe, they adopted 
three strategies to incorporate it into their knowledge systems. As we have shown in the 
earlier sections, they composed manuals on the construction and use of the astrolabe 
and produced some 130 Sanskrit astrolabes. A third strategy was to rework the Islamic 
astrolabes with additional legends and numerals in Sanskrit so that these could be used 
by astronomers who did not read the Arabic script. 975 

As early as 1856, William H. Morley drew attention to one such reworked 
astrolabe, which came to be known as ‘Professor Wilson’s astrolabe’. 976 In 1983, 
Margarida Archinard devoted a full-length monograph to another specimen, now 
preserved at the Musee d’Histoire des Sciences de Geneve. 977 1 came across a few more 
reworked Arabic astrolabes and also celestial globes. 

These instruments constitute an interesting chapter in the dissemination of Islamic 
instruments in India. The reworking required a close cooperation between the Muslim 
astronomer who explained to the Hindu astronomer the meaning and significance and 
the original Arabic legends on the astrolabe and between the Hindu astronomer who 
commissioned the reworking and provided the text of the Sanskrit additions to the 
artisan who engraved the additions in Devanagari script. 

The additions in Sanskrit are not all uniform. While some astronomers were 
content with marking with Sanskrit labels just those latitude plates which were useful to 
them, others attempted to render every single Arabic legend into Sanskrit. 

Sawai Jai Singh collected some of the finest astrolabes produced by the Lahore family 
of astrolabists and also other portable instruments engraved with Arabic/Persian or Sanskrit 
legends. In some Mughal astrolabes, he caused minor additions to be in Devanagari script 
for the convenience of his Hindu astronomers who could not read the Arabic script. 


975 In Europe also, additions in Hebrew, Latin or Spanish were engraved on Arabic astrolabes; cf. 
King 2002-03. 

976 Morley 1856, pp. 32-34. 

977 Archinard 1983. 
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Thus on the zoomorphic astrolabe A051, the latitude degrees are duplicated in 
Devanagari script on certain plates. There is one plate calibrated for the latitude of 28;39,20 
which is the latitude of Delhi. On this plate was engraved dill 28/39. Dill! is spelt incorrectly 
and seconds are omitted in the value of the latitude. Also on the plates projected for the 
latitudes of 23;30°, 27° and 32°, the latitude degrees are duplicated in Devanagari, for these 
plates are of immediate interest as they represent the latitudes of Ujjain, Agra /Jaipur and 
Lahore. 



Figure El - Plate designed for Delhi in A051 (photo by S. R. Sarma) 


Jai Singh’s collection also includes the ZarqdlT universal astrolabe fashioned by 
Diya’ al-Dln Muhmmad of Lahore in 1680-81 (A091). At Jai Singh’s orders, a Sanskrit 
name was engraved in Devanagari script at the back of the crown of this astrolabe: 
yanitra jarakdlT sarvadesT. The first syllables of the Sanskrit names of the zodiac signs 
were engraved at appropriate places on both sides of the ecliptic. Several star positions 
were marked with simple dots and their Sanskrit names were inscribed. Moreover, a 
copper plaque was attached to the astrolabe on which all the functions of this universal 
instrument were enumerated in Rajasthani. 

Likewise, Sanskrit labels were engraved on two Indo-Persian celestial globes. On 
a celestial globe made in 1663 by Muhammad Salih of Thatta, the astronomer 
Nandarama caused the additions of several Sanskrit names in 1767. The original globe 
will be described in section G and the Sanskrit additions in section H. On a celestial 
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globe made in 1690 by Hamid of the Lahore family, the 28 lunar mansions are serially 
numbered in Devanagari at some later point by an unknown person; this globe will be 
discussed in section G. 

In the present section are treated 5 Islamic astrolabes which are thoroughly 
reworked in Sanskrit. The first three were originally produced outside and reached India 
where they were given a Sanskrit coating. The last two were fabricated at Lahore by 
Diya’ al-Dln Muhammad, sometime after 1648, and were reworked in Sanskrit in about 
half a century thereafter. 
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E001 ‘PROFESSOR WILSON’S ASTROLABE’, KUFIC ASTROLABE BY 
MAHMUD BIN C ALI BIN YUSHA C AL-Rl, 669 AH (AD 1271) 

Diameter 95 mm 

PLU 

CCA 67 

This astrolabe was described by William H. Morley in an appendix to his 
celebrated Description of a Persian Astrolabe constructed for Shah Husain Safawi . 978 
According to him, the astrolabe was acquired by the well-known Sanskrit scholar, 
Professor Wilson at Benares. Horace Hayman Wilson (1786-1860) went to India as the 
assistant surgeon of the East India Company in 1809 and worked there in various 
capacities, such as the assay master of the mint and, more important, the secretary of the 
Asiatic Society. In 1819 he was sent by the government to reorganize the Sanskrit 
College at Benares. He must have obtained this astrolabe during his stay at Benares. In 
1832 he was appointed to the newly created Boden Chair of Sanskrit at Oxford and 
returned to England. 979 He must have brought the astrolabe with him the England, where 
Morley appears to have seen it before 1856. What happened to it thereafter is not known. 
In 1932, Gunther included it in his Astrolabes of the World, under no. 67, but did not 
mention its location. No photos or drawings of this astrolabe are available, except the 
drawing of one of the latitude plates (Figure E001.1). 

The numerals and legends on the astrolabe are in Kufic script. There are four 
inscriptions containing the year of manufacture and the names of the maker and of the 
dignitary for whom the astrolabe was made. The year of manufacture is given in four 
eras: Malikshahl 193 (= 21 March 1271 -20 March 1272), Yazdegird 640 (= 10 January 
1271- 9 January 1272), Byzantine Era of Alexander 1582 (= 8 October 1270 -7 October 
1271) and Hijrl 669 (= 26 August 1270 - 14 August 1271). Therefore, the astrolabe was 
made sometime between 21 March 1271 and 14 August 1271. 


978 


979 


Morley 1856, pp. 18, 32-34, plate xix, fig. 12. 

Cf. Oxford Dictionary of National Biography , s.v. 
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The name of the astrolabe maker is inscribed on the rim of the lower left quadrant 
on the back: ‘Constructed by Mahmud bin C A1I bin Yusha c Al—ri, in the year 669 Hijrl.’ 
(two characters in the last part are indecipherable). 980 Across the middle of the two lower 
quadrants on the back is a long dedicatory inscription: 

‘For the Museum of the Honoured Prime Minister, the Supreme Lord, the 
Assisted [by God], the Wise, the Just, the King of the Amirs, the Khusru of 
the quarters of the World, the Splendour of the State, and of the Faith, the 
Sun of the Islam and of the Muslims; the Succour of princes and lords, Al- 
Hasan Ben ’All, Ash-Shadid: may God glorify his friends and double his 
dignity.’ 981 

Morley conjectures that the patron was ‘Sahib Baha ad-Din Abu al-Hasan ’All 
Ben Muhammad Ben Salim Ben Hinna, who was the chief Wazir of the Sultan Bibars, 
and who died in A. H. 677 (A.D. 1278).’ Therefore, the astrolabe must have been 
produced in Egypt; the maker is also probably from Egypt. 

Components 

Mater with kursT (d. 95.25), shackle and ring, rete for 22 stars, 2 plates; two other 
plates are missing; alidade, pin and wedge are of ‘modern workmanship’ 

Front 

The limb is graduated in 1 ° and 5° and numbered in 5s as 5, 10, 5, 20, 5 ... 5, 350, 
5, 360. 

Rete 

The rete exhibits the tropic of Capricorn and the ecliptic, the latter divided into 12 
signs, each further sub-divided into 6 parts. There are 22 star pointers. Morley lists 
separately the 11 stars which are inside the ecliptic and the 11 which are outside. Here 
they are rearranged by the increasing right ascension. 


CCA records under # 3657 one more astrolabe by Mahmud b. ‘Ali, made in 675/1276, with 
diameter of 84 mm. The collection code is PBC = Paris, Alain Brieux, which means that the 
astrolabe passed through the hands of Alain Brieux before 1973. It is impossible to say where the 
astrolabe is now. Emilie Savage-Smith thinks that the last part of the name is ‘al-Tabari’; cf. 
Maddison & Savage-Smith 1997,1, no. 123, pp. 212-213. 

Morley 1856, p. 34. 


981 
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Table E001-1 Stars on the Rete 



Star Name 

Identification 

1 

c Ayn al-Thawr 

a Tauri 

2 

al-Ayyuq 

a Aurigae 

3 

al-Rijl 

(3 Orionis 

4 

Yad al-Jawzd’ 

a Orionis 

5 

al-Yamam 

a Canis Majoris 

6 

al-Shdml 

a Canis Minoris 

7 

(Ford al-Shuja c ) 

a Hydrae 

8 

Qalb al-Asad 

a Leonis 

9 

al-Andq 

t, Ursae Majoris 

10 

al-Qafzah 

Y and |i Ursae Majoris 

11 

al-A c zal 

a Virginis 

12 

al-Ramih 

a Bootis 

13 

al-Fakkah 

a Coronae Borealis 

14 

Qalb al-Aqrab 

a Scorpii 

15 

al-Hawwd 

a Ophiuchi 

16 

al-Waqi c 

a Lyrae 

17 

(. al-Ta’ir ) 

a Aquilae 

18 

al-Ridf 

a Cygni 

19 

Qaytus 

i Ceti 

20 

al-Faras 

|3 Pegasi 

21 

Kaff al-KhadTb 

|3 Cassiopeiae 

22 

al-Zalim 

a Piscis Austrini 
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Plates 

The recess inside the limb can accommodate four plates, of which only two are 
extant. In the first plate, the two sides are calibrated for the latitudes of 36° (14;30 hours) 
and 37° (14;33 hours); both sides are engraved with altitude circle for each 6°, lines of 
equal and unequal hours (the former numbered, the latter dotted), but no azimuths. The 
second plate has double projections on each side; for latitudes 24° and 30°, on one side 
and for latitudes 27° and 32° on the other; both sides exhibit altitude circles for each 
6°, lines of unequal hours and the prime vertical drawn below and above the horizon. 



(Morley 1856, Plate xix, fig. 12) 

Back 

The upper half of the rim is occupied by altitude scales, numbered from 5 to 90, 
commencing from either end of the horizontal diameter and numbered as 5, 10, 5, 20, 
... 5,90. Both the upper quadrants were originally engraved with 90 horizontal parallels, 
but at a later point, those in the upper left quadrant were rubbed off and replaced with 
60 parallels, for unknown reasons. 

The rim of the lower left quadrant bears, as mentioned above, the signature of the 
astrolabe maker; the rim of the lower right quadrant is engraved with a cotangent scale, 
numbered as 5, 10, 5, 20 ... 40, 5, followed by the label zill al-asabi c . There are 















2564 


Astrolabes reworked in Sanskrit 


apparently no shadow squares in the two lower quadrants; these are occupied by the 
long dedicatory inscription which has been cited above. 

The alidade is a modern replacement; it is marked with divisions corresponding to 
the sexagesimal arrangement of the cosines in the upper left quadrant. 

Reworking 

The major element of reworking is the geographical gazetteer engraved in 
Devanagari script on the inner side of the matter. Probably it was left blank by the 
astrolabe maker Mahmud. The gazetteer consists of the names and the latitudes of 12 


cities. 

Table E001-2 Geographical Gazetteer in Sanskrit 



Place Name 

<P 

1 

Dilll 

28;39 

2 

Agara 

26;43 

3 

Mulatam 

29; 40 

4 

Kabula 

33;45 

5 

Ajamera 

26;- 

6 

Ahamedabada 

23;- 

7 

Bljapura 

16;20 

8 

Bhaganagara 

19;20 

9 

Siraumja 

24; 10 

10 

Buhranapura 

20;40 

11 

Ujjenah 

22;20 

12 

Lahora 

31; 50 


Here Delhi and Lahore have the traditional values of latitudes. Bhaganagara at 
latitude 19;20° is problematic. One possibility is that it refers to an old name of 
Hyderabad. Legend has it that Muhammad Qull Qutb Shah, the founder of Hyderabad, 
named it first Bhagyanagar or Bhagnagar after Bhagmatil, a local nautch girl, of whom 
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he was enamoured. But the name Bhagnagar not known in north India, nor does the 
latitude 19;20 match with Hyderabad’s latitude of 17;20°. More probable is 
Ahmednagar which was founded by Ahmad Nizam Shah in 1494 at the site of a village 
called Bhingar. 982 If it is admitted that Bhagnagar on the astrolabe is a corruption of 
Bhingar, the latitude values match. 

Besides this gazetteer, the only other addition are Devanagari numerals engraved 
on each face of the two plates to identify the latitudes for which the plates were made. 

The astrolabe, produced originally in Egypt in 1271, must have reached India in 
course of time and a Hindu astronomer must have got it reworked with Sanskrit 
engravings most likely in Rajasthan, in the eighteenth or the nineteenth century. It is 
certain that it contained the full complement of plates when it was reworked. From 
Rajasthan the astrolabe reached Benares. During this travel or later in Benares, two 
plates were lost with the result that when Professor Wilson acquired it around 1819 the 
astrolabe was incomplete with just two plates. 

Bibliography 

Morley 1856, pp. 18, 32-34, Plate xix-fig. 12. 

Gunther 1932, no. 67, pp. 186-187. 


982 


Cf. Radhey Shyam, The Kingdom of Ahmednagar, Delhi 1966, p. 38. 
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E002 KUFIC ASTROLABE BY c ALl IBN IBRAHIM, 724 AH (AD 1324) 983 


Diameter 130 mm 

Geneva, Musee d'histoire des sciences (# 1051) 



Figure E002.1 - Front of the astrolabe (courtesy Musee d'histoire des sciences, Geneva) 


983 


Entry based on Archinard 1983. 
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This astrolabe carries an inscription on the back which reads: ‘made by C A1I ibn 
Ibrahim, Muezzin at Taza, may God protect him, the twelfth day of the month Rajab (?), 
year 724.’ Thus it was made in Taza in Morocco on ca. Thursday, 5 July 1324. 984 

In 1983 Margarida Achinard made it the subject of a full length monograph, where 
she discussed first the principles of the astrolabe and its use in astronomy and geodesy 
and then, against this background, described the present astrolabe. 985 

What survives of this astrolabe is just the mater with a low kursT and a shackle. 
The other parts were either lost on the way from Morocco and India, or it was brought 
to India with all the components intact, was used here for some centuries, during the 
course of which the loose components got degenerated or lost, and there remained only 
the mater. Since the manufacture of the mater is more difficult than the production of 
other parts, the Hindu astrologer who found it in the seventeenth or eighteenth century, 
decided to make it the basis for a Sanskrit astrolabe and added freshly made rete, plates, 
alidade, pin and wedge. He was lucky to find a skilled brass-worker who manufactured 
these parts well. 

Components 

Mater with kursT (d. 130) and shackle is original. Additions in Sanskrit are the rete 
for 21 stars, 3 plates, alidade, pin and wedge. 

Mater 

The shackle is plain. The kursT is very low. The limb is divided in 1° and 5°. On 
the inner side of the mater is engraved the projection for the latitude 66° degrees, i.e. 
the plate for the ecliptic coordinates. Here the ecliptic circle is drawn, but not divided 
into 12 zodiac signs. Above the ecliptic circle, which is the local horizon at this latitude, 
are drawn equal altitude circles at intervals of 6°; these are numbered along the upper 
half of the meridian line. Arcs of longitude, which radiate from the zenith, are drawn at 
intervals of 10°; these are numbered along the ecliptic circle. Astrological houses are 


A universal astrolabe made by this c Ali ibn Ibrahim in 728 / 1327-28 is with the Museum of the 
History of Science, Oxford; CCA 3579. 


985 


Archinard 1983. 
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marked and numbered in the lower half. In the space between the ecliptic circle and the 
equator is engraved c ard 66. 



Figure E002.2 - Inner side of the mater with projection for latitude 66° 
(courtesy Musee d'histoire des sciences, Geneva) 


Back 

The rim is graduated in 1° and 5° and numbered from 5 to 90, separately in each 
quadrant. Inside the degree scale there are four concentric rings which display the zodiac 
calendar. The second ring carries the names of the 12 zodiac signs; in the first ring each 
sign is divided into 30 degrees. The fourth ring is engraved with the Arabic names of 
the months in a year, while the days in each month are marked in the third ring. With 
the help of this calendar, the sun’s position on the ecliptic on any day of the year can be 
determined. 

Immediately below these rings, the maker’s signature is engraved in the two upper 
quadrants. 
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Two lower quadrants carry shadow squares. Surprisingly both sides are designed 
for the 12-digit gnomon; all the four scales are divided first into four parts and 
numbered; each part is then subdivided into 3 units. 



Figure E002.3 - Back of the astrolabe (courtesy Musee d'histoire des sciences, Geneva) 
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SANSKRIT COMPONENTS 

Rete 

The newly added rete in Sanskrit is well crafted and displays the so called ‘bird in 
the cage’ pattern. 986 The three almost complete rings of Capricorn, equator and ecliptic, 
and also the small central ring, are held together by the equinoctial bar which has no 
counter change. The ecliptic ring is divided into the 12 signs and labelled in Sanskrit: 
Mesa, Vrsa, Mithu[na], Karka, Sisa [sic! Simha], Kanyd, Tula, Vrsci[ka], Dhana [sic! 
Dhanuh], Makara, Kumbha and Mina. Each sign is subdivided into 5 parts of 6° each, 
and labelled in Devanagari numerals as 6, 12, 18, 24, 30. There are 21 named star 
pointers, 8 outside the ecliptic and 12 inside. 


Figure E002.4 - Rete in Sanskrit (courtesy Musee d'histoire des sciences, Geneva) 


986 


C. Introduction 3.3.1. 
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Table E002-1 Stars on the Rete 



Star Name as 
engraved 

Full/Correct 

Form 

Identification 

1 

Samudra 

SamudrapaksT 

(3 Ceti 

2 

Manma 

Matsyodara 

(3 Andromedae 

3 

Prerata 

Pretasira 

(3 Persei 

4 

Kra 

Krttikd 

r| Tauri 

5 

Rohinl 


a Tauri 

6 

Vrasa 

Brahma-hrdaya 

a Aurigae 

7 

Adra 

Ardra 

a Orionis 

8 

Labdhaka 

Lubdhaka 

a Canis Majoris 

9 

Luba 

Lubdhaka-bandhu 

a Canis Minoris 

10 

Mahdpu 

Mahdpurusa 

a Hydra 

11 

Puph 

Purva-phalgum 

6 Leonis 

12 

Hasta 


6 Corvi 

13 

Catra 

Citrd 

a Virginis 

14 

Marti 

Marici 

x] Ursae Majoris 

15 

Svdti 


a Bootis 

16 

Sarapadha 

Sarpadharisira 

a Ophiuchi 

17 

Abha 

Abhijit 

a Lyrae 

18 

Sravana 


a Aquila 

19 

Asvamukha 


8 Pegasi 

20 

Pubha 

Purva-bhadrapada 

|3 Pegasi 

21 

Satabhi 

Satabhisd 

X Aquarii 


Archinard measured the right ascension and declination of the stars and concluded 
that the star map was produced around 1863. 
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Plates 


They are three plates with the following specifications: 
Table E002-2 Plates in the Astrolabe 



<P 

Equinoctial 
Shadow as 
engraved 

Equinoctial 

Shadow as 
computed 987 

la 

24° 

5;21 

5;21 

lb 

26° 

6;0 

5;51 

2a 

28° 

6;20 

6;23 

2b 

30° 

6;59 

6;56 

3a 

36° 

8;49 

8;43 

3b 

Plate of Horizons 




On the plates la-3a, altitude circles are traced for every 6° and numbered in 
Devanagari numerals on both sides of the meridian; on the plate for 28° the altitude 
circles are drawn for every 3°, but numbered in 6s as on other plates. Azimuth arcs are 
traced below the horizon at every 15°, but not numbered. Likewise, the lines of seasonal 
hours are not numbered. In the middle of the plate, just below the oblique horizon, are 
engraved the latitude ( akscimsa ) for which the plate is designed and the length of the 
midday equinoctial shadow ( chayci ) at this latitude. 988 


987 Added by Archinard 1983, p. 27. 

7 Here the orthography is not consistent; on plate la for 24° akscimsa is abbreviated to aksarrv, on 
plate 3a for 36° the first letter a is represented by 5-like glyph which is commonly used for 
avagraha. 
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Figure E002.5 - Plate la for latitude 24°(courtesy Musee d'histoire des sciences, Geneva) 

Plate of Horizons 

The horizon plate carries the label, sarvadesTpatram, meaning the ‘plate for all 
latitudes’ or the ‘universal plate’. In each quadrant, half-horizons for 7 different latitudes 
are drawn and labelled near the circumference where each half-horizon begins and near 
the diameter where it ends. But the half-horizon for the latitude of 84° is missing and 
that for the latitude of 61° is correctly labelled near the diameter but wrongly as 65 near 
the circumference. The latitudes represented by these half-horizons are as follows: 


10 

22 

34 

46 

58 

70 

82 

11 

23 

35 

47 

59 

71 

83 

12 

24 

36 

48 

60 

72 

84 

13 

25 

37 

49 

61 

73 

85 


There are no declination scales. 
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Alidade 

The alidade is fitted with a sighting tube, at one end of which there are spiral 
grooves. The wedge is shaped like a horse’s head. 

Bibliography 
Archinard 1983. 
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E003 ASTROLABE MADE BY WAFA’ BIN MUNAJJIM, 1017 AH (AD 1608-09) 
Diameter 123 mm 

Qatar, Doha, Museum of Islamic Art (# MW.381.2007), ex-Linton 179 



Figure E003.1 - Front of the astrolabe (from Linton 1980) 
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This astrolabe was formerly in the private collection of Leonard Linton. He bought 
it with five plates in Iran in 1960; ‘10 years later, a single astrolabe-plate, also bought 
in Iran, in a lot of miscellaneous astrolabe-plates, was found to belong to this astrolabe.’ 
Linton sold off his collection in an auction at Paris on 9-10 October 1980. 989 

The astrolabe was displayed in July 1989, as part of the exhibition ‘Saudi Arabia, 
Yesterday and Today’ in Washington D.C., by the High Commission for the 
Development of Arriyadh and published in the catalogue issued on that occasion. 990 It is 
not known where the astrolabe is now, whether in some museum in Saudi Arabia, or 
elsewhere. 

The astrolabe was originally engraved in Kufic script; Sanskrit additions were 
made later in India. The inscription on the back along rim of the lower left-hand 
quadrant states that the astrolabe was made by Wafa’ bin Munajjim in the year 1017 AH 
(=ad 1608-09). 

Components 

Mater with kursT (d. 123) shackle and ring, rete for 29 stars, 5+1 plates, alidade, 
pin and wedge 

Front 

The ring and shackle are plain. The kursT is elegantly reticulated. The limb is 
divided in 1 ° and 5 °. Originally it must have been numbered in Kufic as in the altitude 
scales on the back. In India, the outer rim was ground to remove the Kufic numerals and 
in their place Devanagari numerals from 1 to 60 were engraved very neatly. 

Rete 

The rete closely imitates the rete of the astrolabe made by al-Khujandl in 984-85. 
As in Khujandl’s astrolabe, the rete here contains the two rings of Capricorn and ecliptic 
which are held together by the east-west equinoctial bar without any counter change. 
The equator ring is represented as a small segment in the lower half. There are 29 named 
star pointers. In al-Khujandl’s rete, four star pointers are shaped like heads of birds with 


989 Linton 1980, no. 179, pp. 121-123. 

990 Anon 1989. 
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long beaks, the tips of the beaks constituting the star positions. In the present rete, in 
addition to these four pointers, several others are also shaped like the curved beaks of 
birds 

Surprisingly no Sanskrit additions are made on the rete to identify any of the 29 
stars marked there in Kufic 

Plates 

There are 6 plates to serve the following latitudes. 

1. 15° and 18° 

2. 21° and 24° 

3. 27°and 30° 

4. 33°and 36° (recovered separately in Iran; it is now split in two) 

5. 39°and 42° 

6.0°+ 90°; and tablet of horizons (engraved completely in Devanagari) 



Figure E003.2 - Detail of Figure E003.1, showing the Sanskrit additions 

In the photo of the front, through the interstices of the rete, one can see parts of a 
plate, apparently calibrated for the latitude of 24°. Here altitude circles are drawn for 
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every 6° and numbered in Kufic on both sides of the meridian. There are no azimuth 
arcs. In the lower half are traced plain lines for seasonal hours and dotted lines for equal 
hours drawn from the western horizon. Both these sets are numbered in Kufic script. 
All these Kufic numbers are duplicated with Devanagari numerals. One can also see that 
the expression sa c at (= hours, i.e. hours of the longest day) was merely transliterated as 
sayata and not translated. 

It appears that all other latitude plates were designed in the same manner and 
reworked with additional Devanagari numerals. 

Geographical Gazetteer 

According to Linton 1980, the inner surface of the mater is engraved with a 
gazetteer of the latitudes and longitudes of 60 places in India. It is not known whether 
the surface was originally blank on which the Sanskrit gazetteer was engraved or 
whether there were engravings which were removed and in their place the Sanskrit 
gazetteer. Whatever may be the case, Sanskrit gazetteers generally contain only 
latitudes, those with both latitudes and longitudes being rare. Therefore, a photo of the 
gazetteer would be of great interest. 

Back 

On the back, the rim of the upper half carries altitude scales, divided in 1° and 5° 
and numbered in Abjad in Kufic from each end of the horizontal diameter up to the south 
point thus: 5, 10, 5, 20 ... 80, 5, 90. The rim of the lower right quadrant carries a 
cotangent scale, numbered as 5, 10, 5, 20 ... 50, 5, 60. The rim of the left quadrant is 
engraved with the name of the maker and the date, as mentioned already. In the upper 
left quadrant are traced 90 horizontal parallels. 

In the lower half are drawn 8 semi-circular rows, below the cotangent scales. 

Rows 1 and 2 are engraved with the names of the 28 lunar mansions and those of 
the 12 signs. Rows 3 and 4 carry the table of limits and the next two rows the table of 
decans and their regents. The last two rows have some unidentified material; below 
these semi-circular rows, there are labels in each quadrant; It is not known what they 
contain. 

Devanagari numerals are not added either to the latitude scales, or to the cotangent 
scales and or the astrological tables. The only addition on the back is the half shadow 
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square in the upper right quadrant. It is not known whether there were any other lines 
originally which were removed and in their place the shadow square is engraved or 
whether the upper right was originally blank. The Devanagari numerals are of the same 
style as on rest of the astrolabe. 



Figure E003.3 - Back of the astrolabe (from Linton 1980) 
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The shadow square shows the vertical and horizontal scales of the 12-digit 
gnomon. The scales are divided in 12 parts and numbered in Devanagari numerals from 
1 to 12. Each part is further subdivided in 5 parts. The vertical scale is accompanied by 
the label dvddasdmgula-chd[ya] sulo[md], ‘shadow of [the gnomon of] 12 digits, 
straight.’ The horizontal scale is given the label chdya vilomd, ‘shadow reverse’. 991 
Inside the shadow squares there is a grid of 9 x 4 cells which are not filled in. 

Inscription 

On the edge of the astrolabe is an inscription in Sanskrit in Devanagari script 
which is reproduced in the catalogue. The calligraphy here is very poor, not at all 
comparable to the other Devanagari engravings. In fact, it is not engraved in flowing 
lines but rather etched in strokes. It is obvious that it was not engraved by the same 
artisan at the time of reworking of the astrolabe, but was added some time later, by a 
subsequent owner. 

Figure E003.4 - Inscription engraved on the edge (from Linton 1980) 

The inscription reads as follows: 

svasti sri-kurmmdcaliya-hrsikesa-jyotirviddm sn-mantrarajo (sic! read 
yantrardjo)-vinovdlddajdtmajasyartham 

‘Let it be auspicious. Of the astrologer Hrsikesa from Kurmacala the 
glorious astrolabe (i.e. this glorious astrolabe belongs to Hrsikesa of 
Kurmacala). For the sake of Vinovaladatta’s son.’ 992 

The name Vinovala-datta is badly transcribed and makes no sense as a personal 
name. Leaving this aside, the two sentences seem to contradict each other. The first 
sentence states that the astrolabe belongs to Hrsikesa. The second sentence implies that 
it was [made/ reworked/acquired] ‘for the sake of’ the son of Vinovala-datta. If the 
astrolabe (in the reworked form) belonged to Hrslkessa and was acquired from him for 


Here the term suloma is incorrect; it ought to be suma. 

The person whom Alain Brieux consulted in Paris has a very rudimentary Sanskit and he translated 
it as follows: 

‘Hail to Hrsikesa of Kurmmacala the astronomer, the good srimantarajl; [this instrument has been 
done] at the expense of the son of Vinavaladatta’. 
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the sake of Vinovaladaja’s son, the syntax does not fit. Or, if the astrolabe was reworked 
with the additions in Sanskit for the sake of Vinovaladatta’s son, and then it was 
acquired from him by Hrslkesa, even then the syntax is not correct. 

Reworking 

Alain Brieux, who apparently drafted the description of the astrolabe for the 
Linton catalogue, states: 

‘No maker named Wafa’ has been previously recorded, and if he was indeed 
working in 1608/9, it is far from clear how he came to make so closely 
resembling (at least as regards the highly individual rete design) an astrolabe 
made in A.D. 984/5 by the famous astronomer Hamid b. al-Khadir al- 
Khujandi, ...; by the seventeenth century, this design of astrolabe, as like the 
use of, in eastern Islam, Kufic script for scientific instruments, was no longer 
in use 

Moreover, the Kufic inscriptions themselves 

‘appear to have been copied by someone not entirely at ease in Arabic or, 
perhaps, that form of Arabic script.’ 

Obviously perplexed by this astrolabe which is partly engraved in ‘faulty’ Kufic 
script and partly in Devanagari, Brieux offers various hypotheses, such as this one: 

‘A possible hypothesis, to reconcile these tiresome details would suggest 
than (sic! that) an Indian made a copy (poor as regards lettering, but the 
scales and lines are well done) of either manuscript illustrations of an Arabic 
astrolabe, or of such an astrolabe itself, through the inability to comprehend 
thoroughly the Arabic, and finally decided to finish in nagciri script.’ 

Had the case been so, one wonders for whom such a mixed astrolabe was 
produced. The specimens described in this section clearly establish that in India Arabic 
astrolabes were occasionally reworked with Sanskrit additions just as they were 
reworked with Latin or Hebrew additions in Spain 

Therefore, the only possible scenario is as follows. An astrolabe was made in 
1608-09 somewhere in the Middle East by a man well trained in making astrolabes. The 
workmanship is of the highest order and the projections of the various circles appear to 
have been done quite accurately. Why he made the engravings in Kufic in the 
seventeenth century and why there are imperfections in his script I cannot say. 
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Thereafter the astrolabe reached India; either directly or through different stages. 
Either during the journey or in India itself, the plate calibrated for 33° & 36° got lost, 
perhaps also the alidade, pin and the wedge. In India, a Hindu astronomer acquired the 
astrolabe in this incomplete state. He was familiar with the theory of astrolabe but not 
with the Kufic script. He took the help of a Muslim astronomer who explained to him 
the meaning of the Kufic inscriptions. The Hindu astronomer rendered these into 
Sanskrit and got them engraved on the astrolabe in Devanagari script by a competent 
metal worker. The metal worker 

(1) ground off and removed completely the Kufic numerals in the degree scale on the 
limb and engraved Devanagari numerals in their space, 

(2) ground off and removed whatever there was in the upper right quadrant on the back 
and engraved there half a shadow square for a gnomon of 12 digits and the 
corresponding numerals in the scales and the labels for these scales, 

(3) engraved a gazetteer of 60 cities with their longitudes and latitudes on the inner face 
of the mater (which was either blank originally; or if it contained some engraving, it was 
removed), 

(4) since one plate was missing, 993 he filled the gap with a new plate with the projections 
for 0°+ 90° on one side and a tablet of horizons on the other side, and 

(5) on the rest of the plates he added Sanskrit numerals or labels next to the Kufic 
numerals and labels very systematically. 

However, he made no additions at all on the rete and on the three quadrants on the 
back. Sometime after these additions were made, most likely in Rajasthan, Hrslkesa of 
Kumaun acquired it. 

It is amazing how many journeys this astrolabe must have made: from the Middle 
East to India, losing plate 4 on the way; engraved with Sanskrit additions somewhere in 
Rajasthan; acquired by the astrologer Hrslkesa of Kumaun; again westward journey to 
Iran; acquired there by Leonard Linton and taken to the US; reunited with the long-lost 
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He did now throw away the plate for 33° and 36° because it was ‘of little use to the Indian 
astrolabist’ as Brieux assumed; then the Indian astrolabist would have still less use for the plate of 
39° and 42° and thrown it away too, but he did not and reworked it with Sanskrit additions. 
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plate 4; auction at Paris in 1980; probably acquired by the present owner; exhibited in 
Washington DC in 1989; and then back to the present owner! 
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E004 ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MHUAMMAD 

Date not available, 17th century 
Diameter ? 

PLU; photos in the archives of the Museum of the History of Science, Oxford 



Figure E004.1 (= Figure A094.1) - Front of the astrolabe 
(courtesy Museum of the History of Science, Oxford) 
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This Indo-Persian astrolabe has already been described under A094, where it was 
argued that it must have been made by Diya’ al-Dln Muhammad sometime after 1648. 
Here its reworking in Sanskrit is discussed. 

Front 

As in the previous astrolabe (E003), here also the outer band of the degree scale 
on the limb was ground to remove the Abjad numbers for groups of 5°, and in their 
place Devanagari numerals were engraved from 1 to 60. The numerals here are exactly 
of the same style as in the previous astrolabe. Therefore, it is likely that the same person 
reworked both these astrolabes. 

Plate of the Ecliptic Coordinates 

In the plate of ecliptic coordinates, an attempt was made to duplicate each Abjad 
numeral and each Arabic label with the corresponding Sanskrit versions in Devanagari 
script. Besides, some explanatory remarks also were engraved. 

Along the ecliptic circle, Sanskrit names of the zodiac signs were inscribed below 
the original Arabic names, sometimes with the suffix °lagna (ascendant), but always 
with a serial number: Mesa-lagna 1, Vrsa-lagna 2, Mithuna 3, Karka 4, Simha 5, Kanya 
6, Tula 7, Vrscika-lagna 8, Dhanur-lagna 9, Makara-lagna 10, Kumbha-lagna 11, Mlna- 
lagna 12. 

Below these names, the subdivisions of the signs, as divided by the arcs of 
longitudes drawn for every 6°, are numbered in as 6, 12, 18, 24, 30, separately for each 
sign. These numbers are duplicated in Devanagari. Longitude arcs are numbered once 
again in Devanagari from 6 to 90 four times, each time starting from the prime vertical 
in the east or west and reaching up to upper half of the meridian or the lower half. The 
prime vertical is labelled sama-ksetra in the east as well as in the west. 

Latitude circles are drawn for every 2° above and below the ecliptic circle, with 
every fifth highlighted with dots. These are numbered in Abjad once in each of the four 
quadrants. Devanagari numerals are added next to these Abjad numbers. 

On the edge of the upper right quadrant is engraved: asminpatre (?)’ksdmsdh 66 
/(). krdnti-vrttam eva ksitija-vrttam (The latitude on this plate is 66;0 degrees. [Here] the 
ecliptic circle itself is the circle of horizon). There is another inscription on the edge on 
the left hand side; but much of this cannot be deciphered: ... vrttdni kadamaba-vrttad 
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eva jneyani (?) (... circles should be known only from the circle of the pole of the 
ecliptic). However, the name of the plate saflhat mTzan al-ankabut was not rendered 
into Sanskrit. 

Back 

On the back the original altitude scales in the upper half and the cotangent scales 
in the lower half were not rubbed off as in the front, but Devanagari numerals were 
added above the Abjad numerals. 

No additions were made to the sine quadrant in the upper left; but to the right of 
the quadrant, just above the central hole, is inscribed: turTyam idam (this is [a sine] 
quadrant). 

In the upper right is the solar quadrant with the names of the corresponding zodiac 
signs engraved along the two radii. Above or to the right of the Arabic sign names are 
inscribed their subdivisions from 5 to 30 of each sign. These are duplicated in 
Devanagari, in tiresome thoroughness. 

In the case of the three graphs of solar altitudes at noon, their respective labels 
were not added in Sanskrit translation; instead a collective designation was given for 
the three with the words dkdsagamgeyam, ‘This is the celestial Ganga’. Akasa-gcinga is 
generally understood as the ‘milky way’; is it employed here in the sense of the line of 
the midday altitude of the sun? 994 
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In Sanskrit astrolabes, these lines are engraved only on C008 and C009; in both cases for the 
latitude of Surat at 22° with the label madhya-rekha in the sense of madhyahna-rekha (line of 
midday). 
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Figure E004.2 (= Figure A094.2) - Back of the astrolabe 
(courtesy Museum of the Flistory of Science, Oxford) 


Below the horizontal diameter are drawn shadow squares, on the left for a gnomon 
of twelve digits and on the right for gnomon of 7 feet. To the horizontal and vertical 
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scales on the left are added the labels and dvadasamgula-chaya sarald (shadow of 
twelve digits, straight) and dvadasamgula-chaya vilomd (shadow of twelve digits, 
reverse) respectively. The horizontal and vertical scales on the right receive the Sanskrit 
labels padachaya sarald (shadow of [seven] feet, straight) and padachaya viparTtd 
(shadow of [seven] feet, reverse). 

As stated in the Introduction to section C, Sanskrit astrolabes do not maintain the 
distinction between the shadows cast by a gnomon of 12 digits ( zill asdbb ) and those of 
a gnomon of 7 feet {zill aqdam ), and do not render direct shadow correctly into Sanskrit. 
This is one of the two rare instances where all the four scales are correctly labelled in 
Sanskrit. 



The shadow squares are enclosed by nine semi-circular rows. The first two rows, 
as counted from the outside, carry cotangent scales and their subdivisions. Here the 
Abjad numbers are duplicated in Devanagari 

Row 3 is engraved with the Arabic names of the 12 zodiac signs; above these 
Arabic names are added the Sanskrit names and the serial numbers. In the ninth cell, 
there was no space above the Arabic name al-Qaws; therefore, just the serial number 9 
is inscribed in Devanagari. In Row 4 are the Arabic names of the 28 lunar mansions. As 
there is no adequate space here for additions, the initial syllables of the Sanskrit names 
are incised in some cells 
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Rows 5-7 contain the table of the limits and the rows 8-9 the decans and their 
regents. No additions were here made for want of space. 

The Lahore astrolabe makers generally engrave their names, together with those 
of the ancestors, and the year of manufacture, on the back just below the horizontal 
diameter. Unfortunately, this important inscription was rubbed off and in its place was 
engraved two lines of Devanagari which are difficult to read in parts: 
asmin yantraraje saptaksapatrani protani sanity e- 

kam bhapa[t]ram etna ? trayam dvika satalika sima grahanam vedhcirtham 
This would roughly mean: ‘In this astrolabe ( yantraraja ), seven latitude 
plates ( aksa-patra ) are strung [together], one rete ( bha-patra ), triad ... pair 
... for observing the planet.’ 

Thus the astrolabe appears to have been originally equipped with 7 latitude plates 
and one rete and these were extant at the time of reworking. It is not known whether all 
the plates were available when the astrolabe was photographed for Kaye ca. 1918. 
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E005 ® ASTROLABE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Between 1648 and 1658 
Diameter 526 mm 

London, Nasser D. Khalili Collection of Islamic Art (#SCI 53) 



Figure E005.1 (= Figure A093.1) - Front of the astrolabe 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 53 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Like the previous astrolabe, this very large Indo-Persian astrolabe was also 
thoroughly reworked in Sanskrit, effacing in this process the inscription at the back 
which contains the name of the astrolabe maker and the date of manufacture. Even so, 
it is possible to establish that this astrolabe was produced sometime between 1648 and 
1658 by Diya’ al-Dln Muhammad of Lahore for the Mughal emperor Shah Jahan. 
Within half a half a century of its production, it was acquired by a certain Nayanananda 
of Delhi, who caused every Arabic word and every Abjad numeral on this huge astrolabe 
to be duplicated in Sanskrit in 1701. 

The full description of the original astrolabe as produced by Diya’ al-Dln has 
already been given at A093." 5 Here will be discussed the additions made in Sanskrit at 
the behest of Nayanananda. It looks as if he sat next to the brass worker and made him 
engrave each word. The brass-worker sometimes wrote Sanskrit words from right to 
left in Arabic fashion; his orthography is rather poor. The Sanskrit used here has a heavy 
mixture of the local Hindi. 

Limb 

In the outer band on the limb, the degree scale is numbered clockwise in 3s from 
3 to 360. Devanagari numerals are added wherever space was available, sometimes to 
the left of the abjad numerals, sometimes to the right and sometimes above, also in 3s, 
but from 3 to 90, separately in each quadrant. 
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The original engravings and the Sanskrit additions are treated together in Sarma 2017. 
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Figure E005.2 - Additions in Sanskrit on the limb, on the rim of the 
ecliptic ring and on star pointers (detail of Figure E005.1) 


Rete 

On the ecliptic ring, the Arabic names of the zodiac signs and below them the 
names of the 28 lunar mansion are written in low relief. Next to the Arabic names of the 
signs, Sanskrit names are incised, but unusually with the syllables reversed so that these 
can be read from right to the left along with the Arabic names: sa-me instead of Mesa 
(Aries), sa-vr instead of Vrsa (Taurus); na-thu-mT (sic!) for Mithuna (Gemini); ka-ka 
(sic!) for Karka (Cancer); ha-sim (sic!) for Simha (Leo); nyd-ka for Kanyd (Virgo); la¬ 
in (sic!) for Tula (Libra); ka-sci-vr for Vrscika (Scorpio); na-dha (sic!) for Dhanuh 
(Sagittarius); ra-ka-ma for Makara (Capricorn); ma-ku (sic!) for Kumbha (Aquarius); 
and na-nu for Mina (Pisces). 

The Sanskrit names of the signs are incised once more on the leaves adjacent to 
the zodiac signs, but this time in the correct sequence from left to right. Owing to the 
constraints of space, some of the names are written partially: thus sa for Mesa, vr for 
Vrsa, rka for Karka, and ka for Kanyd. Other names are written in full. Sanskrit names 
of the lunar mansions are not added, there being little space to do so. 

Stars on the Rete 

The pointed tips of the leaves and other projections on them constitute 53 star 
pointers. The Arabic star names are inlaid with silver on the leaves of the tracery. Next 
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to the Arabic names are engraved the Sanskrit names. Some of these are traditional and 
some are literal translations of the Arabic. The Sanskrit translator, of course, knew the 
Sanskrit names of certain stars already, but in some cases he appears to have rendered 
the Arabic names literally. Moreover, sometimes he employs uttara (north) for ‘left’ 
instead of the correct term vama. 996 Six names are illegible; in three cases, there are no 
Sanskrit names. 


Figure E005.3 - Stars on the rete; Arabic names are inlaid with silver and San ski'it names incised next 

to them (photo by S. R. Sarma) 

The stars are listed in the following table in the order of the increasing right 
ascension. Each entry contains (i) the serial number, (ii) the Arabic name, (iii) its 
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The Sanskrit term for ‘south’ is daksina; it also means ‘right’. But its antonym uttara for ‘north’ 
does not denote ‘left’; the correct term for ‘left’ is vama. 




2594 


Astrolabes reworked in Sanskrit 


meaning, 997 (iv) the Sanskrit name as engraved, (v) the correct Sanskrit form, (vi) its 
meaning, and (vii) the identification of the star. 


Table E005-1 Stars Names in Arabic and Sanskrit 



Star Name 
in Arabic 

Meaning 

Star Name in 
Sanskrit as 
engraved 

Correct form 
in Sanskrit 

Meaning 

Identification 

1 

Dhanab al- 

Qaytus 

[Janubl] 

The 

[southern] 
tail of 

Cetus 

Samudra-paksT 


The sea 
bird 

pCeti 

2 

Batn al-Hiit 

The belly 
of the fish 

Matsyamusa 

Matsya-mukha 

The mouth 
of the fish 

P 

Andromedae 

3 

Fam al- 
Qaytus 

The mouth 
of Cetus 

SamudrapacchT 

musa 

Samudrapaksi- 

mukha 

The mouth 
of the sea 
bird 

y Ceti 

4 

Sadr al- 
Qaytus 

The breast 
of Cetus 

nil 



jt Ceti 

5 

Kaffal- 

Jadhma’ 

The cut¬ 
off hand 

Samudra Pacchu 
tatala (?) 

SamudrapaksT 

The sea 
bird — 

a Ceti 

6 

Rds al- 
Ghul 

The head 
of the 
ghoul 

Pretasira 


The head 
of the 
ghost 

(3 Persei 

7 

Mirfaq al- 
Thurayya 

The elbow 
of 

Thurayya 

ka ta ga 

illegible 


a Persei 

8 

Tali 

Masafat al- 
Nahr 

The length 
of the river 

Nadyamtaka 


Belonging 
to the end 
of the 
river 

Y Eridani 

9 

c Ayn al- 
Thawr 

The eye of 

the bull 

Rohinl 


The fourth 

lunar 

mansion 

a Tauri 

10 

c Ayyuq 

untranslat¬ 

able 

nil 

( Brahma- 
hrdaya) 99S 


a Aurigae 
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The meanings of the Arabic star names are based on Savage-Smith 1992a. 
Other astrolabes have the name Brahma-hrdaya for this star. 
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Star Name 
in Arabic 

Meaning 

Star Name in 
Sanskrit as 
engraved 

Correct form 
in Sanskrit 

Meaning 

Identification 

11 

Rizl Jawja ’ 
Yusra 

The left 
foot of al- 
Jawza' 

Mithuna Pada 
Uttar a 

Mithuna Pada 
Varna 

The ieft 
foot of 
Gemini 

(3 Orionis 

12 

Yad al- 
Jawza ’ 

Yusra 

The left 
hand of al- 
Jawza' 

Mithuna Hasta 

Uttar a 

Mithuna Hasta 
Varna 

The left 
hand of 
Gemini 

y Orionis 

13 

Yad al- 
Jawza' 
Yumna 

The right 
hand of al- 
Jawza ' 

Mithuna pa... 
Dachina 

Mithuna Hasta 
Daksina 

The right 
hand of 
Gemini 

a Orionis 

14 

Rijl Jawja' 
[Yumna] 

The [right] 
foot of al- 
Jawza' 

Mithuna Pada 
Daksina 


The right 
foot of 
Gemini 

k Orionis 

15 

Shi c ra 

Yamd.nl 

The 

southern 

sh!rd 

Lubdhaka- 
vamsa, ‘the 
hunter’s family’! 

Lubdhaka 

The hunter 

a Canis 

Majoris 

16 

Shi c ra 

Shaml 

The 

northern 

sh'rd 

Sardha- 
lubdhaka ‘one 
and a half 
hunter’ ! 

Llubdhaka- 

bandhu 

The 

kinsman/ 
brother of 
the hunter 

a Canis 

Minoris 

17 

Tarfat 

Safinah 

The 

extremity 
of the ship 

Naukamusa 

Nauka-mukha 

The face/ 
beginning 
of the ship 

p Puppis 

18 

Nathra 

SahabT 

The 8th 

lunar 

mansion 

karka mi 3 (?) 

Pusya 

The 8th 

lunar 

mansion 


19 

Fard [al-] 
Shuja c 

The 

isolated 
one of the 
serpent 

Mahapurusa mu 
(?) 

Mahapurusa 999 

The great 
man 

a Hydrae 

20 

Ras al-Asad 

The head 
of the lion 

Simha-sT[r]sa 


The head 
of the lion 

p Leonis 

21 

Qalb al- 
Asad 

The heart 
of the lion 

Magha 


the 10th 

lunar 

mansion 

a Leonis 


999 


This designation is generally employed in Sanskrit astrolabes, but the reason eludes us. 
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Star Name 
in Arabic 

Meaning 

Star Name in 
Sanskrit as 
engraved 

22 

ZahrDubb 

Akbar 

The back 
of the 

Great Bear 

rdhapada (?) 

23 

Qa c idat al- 
Bdtiya 

The base 
of the 
bowl 

Jdmapaksi (?) 

24 

Zahr al- 
Asad 

The back 
of the lion 

dhama masa 

25 

al-Sarfa 

The 

change of 
weather 

anampha 

26 

al-Anaq 

The goat 

a la dha pra 

27 

Janah al- 
Ghurab 

The [left] 
wing of 
the raven 

kakaskandha 

‘raven’s 

shoulder’ 

28 

Simak al- 
A c zal 

unarmed 

simak 

Citra 

29 

Simak 

Ramih 

Armed 

simak 

Svati 

30 

Kiffa 

J[anubl] 

The 

southern 
pan [of the 
balance] 

Tula ka 

Palada 1000 

Dachan 

31 

Kiffa 

Shamali 

The 

northern 
pan [of the 
balance] 

Tula ka Palada 

Uttar 

32 

Nayyir 

Fakkah 

The 

luminous 
one of al- 
Fakkali 

visakha 


Correct form 
in Sanskrit 

Meaning 

Identification 

Rksa-prstha 
(?). 


a Ursae 
Majoris 


The Jama 
(?) bird 

a Crateris 

illegible 


6 Leonis 

illegible 


p Leonis 

illegible 


£ Ursae 

Majoris 

Kakapaksa 

vama 

The left 
wing of 
the raven 

y Corvi 


The 14th 

lunar 

mansion 

a Virginis 


The 15 th 

lunar 

mansion 

a Bootis 

Tulayah 

daksina- 

sikyam 

The 

southern 
pan [of the 
balance] 

a Librae 

tulayah uttara- 
sikyam 

The 

northern 
pan [of the 
balance] 

(S Librae 

Viskha-matr- 

mandala 

A group of 
mother 
goddesses 
associated 
with the 

a Coronae 
Borealis 
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The pan of the balance is denoted by the rare Sanskrit term sikya. Nayanananda avoids the Sanskrit 
term and renders this and the next expression into Hindi. 
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Star Name 

Meaning 

Star Name in 

Correct form 

Meaning 

Identification 


in Arabic 


Sanskrit as 
engraved 

in Sanskrit 








16th lunar 







mansion 


33 

c Unuq al- 

The neck 

Sarpagnva 


The neck 

a Serpentis 


Hayyah 

of the 



of the 




serpent 



serpent 


34 

Qalb al- 

The heart 

Jyestha 


The 18 th 

a Scorpii 


c Aqrab 

of the 



lunar 




scorpion 



mansion 


35 

Rukbat al- 

The left 

Dhanasakoti 

Dhanuskoti 1001 

The left 

E; Ophiuchi 


Hawwa al- 

knee of the 

Jadha Vania 

Jahgha Vania 

shank of 



Yusra 

serpent 



the 




charmer 



Dhanus¬ 

koti 


36 

Ras al-JdthT 

The head 
of the 
kneeling 
one 

dhanu pa ra jha 

illegible 


a Herculis 

37 

Rds al- 

The head 

dhanusa koti 

Dhanuskoti 

extremity 

a Ophiuchi 


Hawwa 

of the 



of 




serpent 

charmer 



Sagittarius 


38 

c Ayn al- 

The eye of 

nil 



y Draconis 


Tinnln 

the dragon 





39 

Yad al- 

The 

Dhanusakoti 

Dhanuskoti 

The hand 

6 Ophiuchi 


Hawwa al- 

forward 

Hasta 

Hasta 

of the 



Yumna al- 

right hand 



Dhanus¬ 



Muqaddam 

of the 
snake 
charmer 



koti 


40 

Nasr Waqf 

The falling 

AbhTji 

Abhijit 

The 22nd 

a Lyrae 



eagle 



lunar 



mansion 


1001 In his Sanskrit manual on the astrolabe of 1370, Mahendra Suri rendered the Arabic star name Ra’s 
al-Hawwa (head of the serpent charmer) as dhanuskoti, ‘extremity of the bow’ ( Dhanuh ), i.e., 
‘extremity of Sagittarius’ (Arabic al-Qaws', Sanskrit Dhanuh), because the star belongs to the 
zodiac sign Sagittarius; see Mahendra Suri, Yantraraja, 38, 43. This name is often used in Sanskrit 
astrolabes. But Nayanananda seems to treat Dhanuskoti here and under no. 39 below, not as the 
name of a star, but as the Sanskrit name of the constellation Ophiuchus (Arabic al-Hawwa). 
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Star Name 

Meaning 

Star Name in 

Correct form 

Meaning 

Identification 


in Arabic 


Sanskrit as 
engraved 

in Sanskrit 



41 

Minqar al- 

The beak 

krumja sa ssa ra 

Kraunca-slrsa 

The head 

P Cygni 


Dajajah 

of the bird 



of the 
curlew 


42 

Nasr Ta ’ir 

The flying 

Sravana 


The 23rd 

a Aquilae 



eagle 



lunar 







mansion 


43 

Dhanab al- 

The tail of 

Krumja pachT 

Krauhca-paksT 

The 

e Delphini 


Dulfin 

the 



curlew 




dolphin 



bird 


44 

Dhanab al- 

The tail of 

Krumja PachT 

Krauhca 

The tail of 

a Cygni 


Dajajah 

the bird 

Pucha 

Paksi-puccha 

the curlew 
bird 


45 

Fam al- 

The mouth 

Asvamusa 

Asvamukha 

The mouth 

e Pegasi 


Far as 

of the 



of the 




horse 



horse 


46 

Dhanab al- 

The tail of 

Makarapujc ]cha 


The tail of 

6 Capricorni 


JadT 

the goat 



Capricorn 


47 

Mankib 

The 

Kumbhaskamdha 


The 

a Aquarii 


Sakib al- 

shoulder 



shoulder 



Ma 

of the 



of 




water 



Aquarius 




pourer 





48 

Saq Sakib 

The 

Kumbhapada 


The foot 

6 Aquarii 


al Ma 

southern 



of 



J[ an tlbiyy a ] 

leg of the 
water 

pourer 



Aquarius 


49 

Dhanab al- 

The 

Samudra-paksT- 


The 

t Ceti 


Qaytus 

northern 

pujcjcha Uttara 


northern 



ShjamalT] 

tail of 



tail of the 




Cetus 



sea bird 


50 

Mankib al- 

The 

Asvajamgha 

Asvaskandha 

The 

p Pegasi 


Far as 

shoulder 

‘shank of the 


shoulder 




of the 

horse’! 


of the 




horse 



horse 


51 

Surrat al- 

The navel 

Asvanajbhi] 


The navel 

6 Pegasi = a 


faras 

of the 



of the 

Andromedae 



horse 



horse 


52 

Janah al- 

The wing 

Asvapusa 

asvapuccha (?) 

The tail of 

y Pegasi 


Faras 

of the 



the horse 




horse 



(?) 
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Star Name 
in Arabic 

Meaning 

Star Name in 
Sanskrit as 
engraved 

Correct form 
in Sanskrit 

Meaning 

Identification 

53 

Dhat al- 
Kursi 

The one 
who has a 
chair, i.e. 
Cassiopeia 

CaukT stn tana 
(?) 


seat 

woman — 

(3 Cassiopeiae 


Plates 

On the plates calibrated for different latitudes, Devanagari numerals are added to 
all the Abjad numbers of altitude circles, azimuth arcs and hour lines. Under the horizon 
are added the labels purva (east) and pascima (west); the latitude value and the duration 
of the longest day are duplicated with the prefixes aksdmsa (for ‘arc!) and hord (for 
sd c dt). Interestingly on the plate for 0° is written patra lahkd (plate for the terrestrial 
equator). 

On plate 6a, the plate of the ecliptic coordinates, the Arabic name of the plate 
safihat mizdn al-ankabut is rendered literally, and partly in Hindi, tula bhd patra kd 
(sic! read tula bha-patra kT, ‘the balance of the rete); and also as patra asdmsa 66 (sic! 
read , patra aksdmsa 66, ‘plate for latitude 66°). 

Along the circle of the ecliptic, the Sanskrit names of the signs are written, once 
again, from the right to the left in the same manner as the Arabic names, with one 
syllable at the beginning of the sign and the other syllable/s at the end of the sign: sa¬ 
me (for Mesa, Aries), sa-vr (for Vrsa, Taurus), thana-mi (sic! for Mithuna, Gemini), ha- 
sun (for Simha, Leo), nya-ka (Kanyd, Virgo), la-tu (sic! Tula, Libra), sci-vr (for Vrscika, 
Scorpio), na-dha (sic! for Dhanuh, Sagittarius), kara-ma (for Makara, Capricorn), bho¬ 
kum (Kumbha, Aquarius) and na-mi (for Mina, Pisces). 

On plate 6b, the plate of horizons, the name of the plate safTlia dfdqTya, is freely 
translated into Sanskrit as patra sarvadesT (sic! read patra sarvadesi, ‘plate for all 
localities/latitudes’ or ‘universal plate’). On the declination scales, Sanskrit labels are 
added which read krdmti amsa daksina (degrees of declination south) or krdmti ams'a 
uttara (degrees of declination north) according to the location. 
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The Zawraqi Plate 

The zawraqi plate is divided into the 12 astrological houses for the two latitudes 
29° and 32° and labelled with the Arabic names of the houses, to which Sanskrit names 
are added as in the table below. In Arabic, the first house is named al-tcilf, ‘the 
ascendant,’ and the rest are ordinal numbers. In Sanskrit, the houses ( bhdva ) are named 
generally according to the area of influence of that particular house in the life of the 
native. Thus the first house is called tanu, “body,” because it stands for the body and the 
physical appearance, behaviour and character of the person 


Table E005-2 Astrological Houses in Arabic and Sanskrit 



Arabic Name 

Sanskrit Name 

Meaning of the 
Sanskrit Name 

1 

al-talf 

tanu 

body 

2 

al-tham 

dhana 

wealth 

3 

al-thalith 

sahaja 

sibling 

4 

al-rabi c 

suhrd 

friend 

5 

al-khamis 

suta 

son 

6 

al-sadis 

ripu 

enemy 

7 

al-sdbi c 

jdyd 

wife 

8 

al-thamin 

mrtyu 

death 

9 

al-tdsi c 

dharma 

religious life 

10 

al-dshir 

karma 

activity 

(profession) 

11 

al-hadVashar 

dya 

income 

12 

al-thanl c ashar 

vyaya 

expenditure 


Two mutually intersecting oblique horizons are drawn across the plate for the two 
latitudes 29° and 32°. Where the arcs intersect with the equinoctial colure, there are 
labels at the end of each horizon. Thus at the two ends of the horizon for 29° are 
engraved ufq sharqi c ard 29 (Sanskrit: ksitlja purva aksamsa, correct: ksitija purva 
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aksamsa 29) on the east, meaning “eastern horizon latitude 29” and ufq gharbi c ard 29 
(Sanskrit: ksitlja pasci aksamsa, correct ksitja pascima aksamsa 29) on the west, 
meaning “western horizon latitude 29”. Likewise at the two ends of the horizon for 32° 
are engraved ufq sharql c ard 32 (Sanskrit: ksitlja purva aksamsa, correct: ksitja purva 
aksamsa 32) on the east and ufq gharbi c ard 32 (Sanskrit: ksitlja pasci aksamsa, correct: 
ksitja pascima aksamsa 29) on the west (Figure 13). 



Figure E005.4 - Sanskrit gazetteer engraved on the edge of the astrolabe 
(photo by S. R. Sarma) 


Geographical Gazetteer in Sanskrit 

On the inner face of the mater is engraved an Arabic gazetteer with the names, 
longitudes, latitudes and the duration of the longest day of 264 localities in five 
concentric annuli. This last item appears for the first time (and only time) in a Mughal 
astrolabe gazetteer. The plate is so completely filled with these details that there is 
hardly any space for additions in Devanagari script. So a separate Devanagari gazetteer 
is engraved all along the thick edge of the astrolabe, starting from the base of the kursl. 
This gazetteer is much shorter than the Arabic gazetteer. The first 23 cities are from 
India. These are an exact copy of the fifth annulus of the Arabic gazetteer. The 
remaining cities (Mecca etc.) are selected (at random?) from different annuli of the 
Arabic gazetteer. Leaving aside a few well known names like Mecca, Medina, Misr, 
Maraghah, Shiraz, Mosul, Baghdad, Kufah, the rest of the names are so badly written 
that they cannot be easily deciphered. Wherever the coordinates differ from the Arabic 
gazetteer, the latter are given in parentheses in the following table 
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Table E005-3 Geographical Gazetteer in Sanskrit 



Place Name 
( desanama ) 

Correct 

Form/ 

Modern 

Name 

L ( sara, 
read 

desamtara ) 

T 

(aksamsa, 

read 

aksamsa) 

Duration of 
the longest 
Day 

(paramadina ) 

1 

Mulatana 

Multan 

107;35 

33;40 

(29;40) 

14^46 

(13;46) 

2 

Kamdhara 

Qandahar 

107;40 

33;00 

14; 13 

3 

Lahaura 

Lahore 

119;20 

31 ;50 

14; 19 

4 

Kanauja 

Kannauj 

115;50 

26;35 

13;42 

5 

Banarasa 

Banaras 

117; 20 

26;55 

13;45 

6 

Ma-ladapa 

Simhaladvlpa 
Sri Lanka 

130;00 

10;00 

12;40 

7 

Kasmlra 

Kashmir 

108;00 

35;00 

14;25 

8 

Tidyata 

Tibbata Tibet 

110;00 

40;00 

14;54 

9 

Agara 

Agra 

104;00 

27; 00 

13;45 

10 

Dilll 

Delhi 

113?;35 

28;39 

13;52 

11 

Ajamera 

Ajmer 

111;50 
(112; 05) 

26; 00 

13;31 

12 

Gvaliyara 

Gwalior 

115;00 

26;29 

13;42 

13 

Burahanapura 

Burhanpur 

109;00 

20;34 

(20;31) 

13; 14 

14 

Surata 

Surat 

110;50 

20; 15 

13; 14 

15 

Dolatabada 

Daulatabad 

110;00 

20;30 

13; 14 
(13;24) 

16 

Ujena 

Ujjain 

102;0 

22;30 

13;24 

17 

Vlja[pura] 

Bijapur 

15;30 
(115; 30) 

17;20 

13;4 

18 

Gulakuda 

Golconda 

Hyderabad 

115;40 
(114 ;39) 

18;4 

13;9 
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Place Name 
( desanama ) 

Correct 

Form/ 

Modern 

Name 

L( sara, 
read 

desamtara ) 

T 

(aksamsa, 

read 

aksamsa) 

Duration of 
the longest 
Day 

( paramadina ) 

19 

Dhaka 

Vamgala 

Dhaka 

130;0 

27;0 

13-45 

20 

Patana 

Patna 

110;45 

(120;45) 

26;40 

13;49 

(13;44) 

21 

Jonapura 

Jaunpur 

115;6 

(H9;6) 

26;36 

13;44 

22 

Mumgera 

Mungher 

121 ;45 

26;40 

13;44 

23 

Alahaba[da] 

Allahabad 

115; 24 

26;50 

13;44 

24 

Maka 

Mecca 

77; 10 

21;40 

13;20 

25 

Madina 

Medina 

74;20 
(75;20) 

25 ;0 

13;30 

(13;35) 

26 

Tiphaka?? 

Taif 

77;33 

(77;30) 

21;29 
(21;20) 

13;20 

27 

Traphagru?? 


76; 11? 

12;20? 

3? 

28 

Misara 

Misr = Cairo 

63;20 

30;20 

14; 1 

29 

Phakaparlsa 

Iskandariya 

Alexandriya 

61;54 

30;58 

14;35 

(14;32) 

30 

Rahatavava- 

raphaka 

?? 

65;0 

14;0 

12;54 

31 

Mahadasa 

Mahdiyyah 

42;0 

32;30 

14; 11 

32 

Keravam 

Qayrawan 

41;7 
(41 ;0) 

31;40 
(31 ;30) 

14;73 
(14 7) 

33 

Tabaja 

Tabriz 

102;5 

(82;5) 

38;0 

14;40 

(14;42) 

34 

Maragaha 

Maragha 

102;0 

(82;0) 

37;20 

14;28 

(14;38) 

35 

Naravajanva 

Nakhichevan 

81; 15 

38;40 

14;46 
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Place Name 
( desanama ) 

Correct 

Form/ 

Modern 

Name 

L ( sara, 
read 

desamtara ) 

(aksamsa, 

read 

aksamsa) 

Duration of 
the longest 
Day 

(paramadina) 

36 

Ghoy 

Khoy 

79;40 

37;40 

14;40 

37 

Amada 

Amid 

33;40 

(73;40) 

38;0 

14;40 

(14;42) 

38 

Musa 

Mosul 

77;00 

34;30 

14;31 

(14;21) 

39 

Anaha 

Anah 

76;30 

34;00 

14; 19 

40 

Tamasava 

Sumaysat 

72;35 

40;00 

24;54 

(14;54) 

41 

Yatre 

Yazd 

89;00 

32;00 

14;8 

42 

Slraja 

Shiraz 

88;00 

29;36 

13; 15 
(13;55) 

43 

Sahapura 

Shabur 

86;55 

30;00 

13;58 
(13;18) 

44 

Namara 

Basra 

84;00 

30;00 

13;58 

45 

Kuphaha 

Kufah 

79;30 

31;30 

14;6 
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Figure E005.5 - Detail of the back showing additions in Sanskrit. 

Sanskrit names of lunar mansions can be seen along the semi-circular frame; on the three sides 
of the shadow squares are labels related to them; above the shadow squares on the left is the table of 
triplicities and on the right is Nayanananda’s signature (upside down) (detail of Figure A093.11) 


Back 

On the back, Devanagari numerals are added to the altitude scales in the upper half 
of the rim and to the cotangent scales in the lower half. The upper left quadrant is 
engraved with 60 horizontal and 60 vertical lines and these are numbered along the two 
radii; next to these, Devanagari numerals added in 3s. 

In the upper right quadrant are drawn 90 declination circles and the names of the 
corresponding signs are engraved along the two radii. Under each sign, the declination 
arcs are numbered serially from 1 to 30. Next to the Arabic names of the signs, Sanskrit 
names are engraved and the declination arcs are numbered in 10s, as 10, 20, 30, 
separately for each sign. Surprisingly, no Sanskrit labels are added to the three graphs 
of the solar midday altitude traced in this quadrant. 

Lahore astrolabe makers engrave an inscription containing their name and the date 
of manufacture in the narrow space between the horizontal diameter and the shadow 
squares. This was completely effaced and filled with a table of triplicities on the left and 
with a mention of Nayanananda and the date of reworking on the right. 
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Shadow Squares 

The Sanskrit labels are added to the shadow squares drawn in the lower half as 
follows: 

Vertical scale on the left \saptdmgula-chdyd utkramajyd (sic! read chdyd vilomd ) 
Horizontal scale on the left: saptdmgula-chdyd kramajyd (sic! read chdyd samd ) 
Horizontal scale on the right: dvadesarngula-chaya kramajyd (sic! read chdyd samd) 
Vertical scale on the right: dvbdasbmgula-chbyb utkramjyd (sic! read chdyd vilomd) 

Tables inside the shadow squares 

Inside the shadow squares, there are three tables. The first table from the right is 
designated as Jadwal sd c dt tulu c buruj bi-ard ba c dTaz bilhd mulk hind (table of times of 
rising of the signs for the latitudes of some localities in India). 1002 The second table, 
named Jadwal fadl al-dawr (table of excess of revolution), displays the multiples of 
differences, in minutes and seconds, between the approximately correct length of the 
tropical year and 365 days. 1003 The number of days is written in standard Arabic 
numerals and the difference in abjad notation. The Sanskrit version of this table is 
engraved on the edge of the astrolabe. The Sanskrit version misreads the Arabic 
numbers in a few cases. Both the Arabic and Sanskrit versions are shown in the 
following table. Where the Sanskrit version differs, the values are shown in italics. 


1002 This table occurs in A072 and A092. 

1003 This table is engraved frequently on Indo-Persian astrolabes, but on Sanskrit 
astrolabes only once; cf. 


Table C023-2. 
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Table E005-4 Excess of Revolution 


Number of 
days 

Excess 

Arabic 

Excess 

Sanskrit 


Numberof 

days 

Excess 

Arabic 

Excess 

Sanskrit 

1 

87; 33 

87;33 


10 

155;31 

155;31 

2 

175;6 

175;6 


20 

61 ;2 

31152 

3 

262:39 

263; 4 


30 

106;33 

106;33 

4 

350;12 

350;12 


12 

262; 10 

262;4 

5 

77;45 

77;45 


50 

57;35 

57; 34 

6 

164; 19 

165; 19 


60 

213; 6 

213;? 

7 

252;52 

252;52 


70 

08;37 

08;37 

8 

340;25 

340;20 


80 

164; 8 

164; 8 

9 

67;58 

66;58 


90 

319;39 

309; 39 


The third table inside the shadow squares, designated as Jcidwal arbdb al- 
muthallathat laylT wa nahdr (table of regents of the triplicities by day and night), shows 
the signs grouped as triplicities and their planetary regents of the day and of the night. 
In the narrow space between this table and the horizontal diameter, the Sanskrit version 
of this table is engraved, using just the first syllables of the names of the signs and their 
planetary regents. Both the Arabic and Sanskrit tables are reproduced below. In the 
Arabic table, the signs are arranged from the right to the left; the Sanskrit version 
follows the same order. 

Table E005-5 Triplicities of Signs and their Regents of the Day and of the Night 


Arabic 


Sanskrit 

nan (fiery) 


agni (fire) 

Zuhal 

MushtarT 

Shams 

nahar 


dina 

Sa[ni] 

Brfhaspati] 

Su[rya ] 

Saturn 

Jupiter 

Sun 

day 


day 

Saturn 

Jupiter 

Sun 

Qaws 

Asad 

Hamal 




Dha[nuh] 

Si[mha] 

Mesa 

Sagattarius 

Leo 

Aries 




Sagittarius 

Leo 

Aries 

Zuhal 

Shams 

MushtarT 

layl 


nisei 

Sa[ni] 

Su[rya] 

Br[haspati] 

Saturn 

Sun 

Jupiter 

night 


night 

Saturn 

Sun 

Jupiter 

turabi (earthy) 


bhu (earth) 
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Mirrikh 

Mars 

Qamar 

Moon 

Zuhara 

Venus 

nahar 

day 


dina 

day 

Mamfgala] 

Mars 

Camfdra ] 

Moon 

Sufkra] 

Venus 

Jadi 

Capricorn 

Sunbula 

Virgo 

Thawr 

Taurus 




Ma[kara ] 

Capricorn 

Kafnya] 

Virgo 

Vrfsa] 

Taurus 

Mirrikh 

Mars 

Zuhara 

Venus 

Qamar 

Moon 

layl 

night 


nisei 

night 

Mamfgala] 

Mars 

Sufkra] 

Venus 

Camfdra] 

Moon 

hawa 'i (airy) 


vata (air) 

Mushtan 

Jupiter 

c Utarid 

Mercury 

Zuhal 

Saturn 

ahar 

day 


dina 

day 

Brfhaspati] 

Jupiter 

Bufdhaf 

Mercury 

Safni] 

Saturn 

Dalw 

Aquarius 

Mlzan 

Libra 

Jawja ’ 

Gemini 




Kumfbha] 

Aquarius 

Tufla] 

Libra 

Mifthuna] 

Gemini 

Mushtan 

Jupiter 

Zuhal 

Saturn 

c Utarid 

Mercury 

layl 

night 


nisei 

night 

Brfhaspati] 

Jupiter 

Safni] 

Saturn 

Bufdhaf 

Mercury 

ma'i (watery) 


jala (water) 

Qamar 

Moon 

Mirrikh 

Mars 

Zuhara 

Venus 

nahar 

day 


dina 

day 

Camfdra] 

Moon 

Mamfgala ] 

Mars 

Sufkra] 

Venus 

Hut 

Pisces 

c Aqrab 

Scorpio 

Saratan 

Cancer 




Mina 

Pisces 

Vrfscika ] 

Scorpio 

Kafrka ] 

Cancer 

Qamar 

Moon 

Zuhara 

Venus 

Mirrikh 

Mars 

layl 

night 


nisei 

night 

Camfdra] 

Moon 

Sufkra] 

Venus 

Mamfgala] 

Mars 


Astrological tables 

The space between the rim containing the cotangent scales and the two shadow 
squares is filled with seven semicircular scales; here each two rows are separated by a 
narrow band. 

The first scale, as counted from the outside, consists of three rows. While the third 
row is filled with the 12 names of the signs of the zodiac, the first row is divided into 
single degrees and in the second row groups of 5° are numbered, separately for each 
sign (as, 5, 10, 15, 20, 25, 30). The names of the signs are repeated in Sanskrit, syllables 
arranged right to left above the Arabic names, and the Abjad numbers in the second row 
are repeated in Devanagari. 

The remaining scales show various kinds of subdivisions of the signs and their 
regents or functions: one-twelfth parts (duodenaries), one-ninth parts (nonenaries); 
terms or limits, i.e., one-fifth parts of the signs and the strength of planets which preside 
over these limits (the name hudud misriyan is engraved in the first cell of the row); 
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planets and their domiciles in one-thirds of the signs (the name darjan kawdkib is 
engraved in the first cell); and finally the regents of the decans of 10° (the designation 
wujuh kawdkib is engraved in the first cell). 

The very last semi-circular scale carries the names of 28 lunar mansions in Arabic 
followed by their serial numbers. Immediately below this, Nayanananda caused the 
addition of the Sanskrit names of the lunar mansions. The following table shows the 
names of the lunar mansions in Arabic as engraved here and those added here in 
Sanskrit. 

Table E005-6 Names of Lunar Mansions in Arabic and Sanskrit 



Lunar Mansions 
Arabic 

Lunar 

Mansions 

Sanskrit 

Sanskrit 

corrected 

1 

Sharatdn 1 

AsvinT 


2 

Butayn 2 

BharanT 


3 

Thurayyd 3 

Kattaka 

Krttikd 

4 

Dabardn 4 

RohinT 


5 

Haq c a 5 

Mrgasira 

Mrgasira 

6 

Haifa 6 

Adrb 

Ardra 

7 

Dhirdf 7 

Punarvasuha 

Punarvasu 

8 

Nathra 8 

Pusya 


9 

Tarf9 

Aslasd 

Aslesd 

10 

Jabha 10 

Maghd 


11 

Zubra 11 

Purvd 

Purvd Phdlgum 

12 

Sarfa 12 

Uttar a 

Uttard Phdlgum 

13 

c Awwd’ 13 

Hasta 


14 

Simdk 14 

Citrd 


15 

Ghafr 15 

SvdtT 


16 

Zubdnd 16 

Visdsd 

Visdkhd 
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Lunar Mansions 

Arabic 

Lunar 

Mansions 

Sanskrit 

Sanskrit 

corrected 

77 

Mil 17 

Anuradha 


18 

Qalb 18 

Jyesthd 


19 

Shawla 19 

Mula 

Muld 

20 

Ncfd’im 20 

Pursd 

Purvasadha 

21 

Baida 21 

Utta 

Uttarasadha 

22 

Dhdbih 22 

Abhijita 

Abhijit 

23 

Sa c d Bula ’ 23 

Sravana 


24 

Sa c d Su c ud 24 

Satabhisd 


25 

S c ad Akhbiya 25 

Dhanisthd 


26 

Fargh Muqaddam 26 

Purvd 

Purvd 

Bhadrapada 

27 

Fargh Mu ’akkkhar 27 

Uttar a 

Uttar a 

Bhadrapada 

28 

Rishd’ 28 

RevatT 




Figure E005.6 - Nayanananda’s inscription on the back 
(detail of Figure A093.11) 











E005 - Astrolabe attributable to Diya’ al-Dtn Muhammad 
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Inscription 

On the back, to the right of the central hole, there is an inscription in Sanskrit in 
three lines, which is engraved after removing the original engraving: 
nayananamdasyedam rdjayamtra (sic! yantrardjah) 
samvat 1758 vaisakha sudi 8 
patra 6 bhapatra 1 0 hajd 1 bhuja 

This is continued at the apex of the upper right quadrant close to the central hole, 
again in three lines, but in Hindi: 

dill mo mol (dillT men mol ?) 
mb jamanadi ne (jamanuddm ne ?) 
bajaya (bandya ?) 

‘This is Nayanananda’s astrolabe ( yantraraja) 

Samvat 1758 Vaisakha bright fortnight [day] 8. 

[There are] 6 plates (patra), 1 rete (bhapatra), [and] 1 alidade (bhuja ).’ 

‘In Delhi purchased (mol) 

Jamauddln / Jamaluddln has 
made (has done the engraving?)” 

The date of reworking, Samvat 1758 vaisakha sudi 8, corresponds to Sunday, 15 
May 1701 (Gregorian). The person who got the reworking done is Nayanananda and 
there is a reference to Delhi. The name of the man who did the engraving is not correctly 
engraved. If my conjecture of Jamanuddln or Jamaluddln is correct, then the astrolabe 
appears to have made a full circle: originally made by the Muslim astrolabe maker of 
Lahore Diya’ al-Dln Muhmmad for the Mughal emperor Shah Jahan sometime between 
1648 and 1658, it was acquired by the Hindu astrologer Nayanananda of Delhi, who got 
reworked with additions in Sanskrit and Hindi in 1701, by the brass-worker Jamaluddln 
who is again a Muslim. 

Nayanananda must have been a wealthy resident of the Mughal capital—probably 
an astrologer with important clientele— to have been able to acquire this monumental 
Mughal astrolabe within 50 years of its manufacture and to fill it so thoroughly with 
Sanskrit equivalents. His has a beautiful Sanskrit name which means ‘delight to the 
eyes’. His interest in the astrolabe is no doubt laudable, but regrettably the additions in 
Sanskrit he caused to be incised on this Lahore masterpiece are not at all nayanananda. 
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F. INDO-PERSIAN CELESTIAL GLOBES PRODUCED BY THE LAHORE 
FAMILY 

INTRODUCTION 

1. The Celestial Globe in Greek Antiquity 

Next to the astrolabe, the celestial globe is the most important astronomical 
instrument in pre-modern times. While the vault of the fixed stars is represented in two 
dimensions on the rete of the astrolabe, it is shown in three dimensions on the celestial 
globe. This makes the representation of the stars in their relative positions visually more 
appealing on the celestial globe. Therefore, it is a more convenient tool for teaching and 
demonstration. 

The celestial globe and its companion piece, the terrestrial globe, were also 
invented in Greek antiquity, much earlier than the astrolabe. Their invention is attributed 
respectively to Thales and Anaximander in the sixth century BC. It was, however, 
Claudius Ptolemy (ca. 150 AD) who provided in his works comprehensive and 
systematic data for both the globes. On the terrestrial globe, the location of a place is 
indicated by its geographical latitude and longitude. Similarly, on the celestial globe, 
the stars are plotted by their ecliptic latitude and longitude, or by their declination and 
right ascension. In his Geographia, Ptolemy enumerated the geographical latitudes and 
longitudes for about 8000 localities and thus provided the essential data for the 
construction of the terrestrial globe. Likewise, in his other major work, the Almagest, 
he described quite elaborately how to construct a celestial globe. 1004 He also gave the 
ecliptic latitudes and longitudes of some 1020 stars, arranging these stars in 48 
constellations which include the twelve signs of the zodiac. 1005 

Since then it has been customary to show the positions of these 1020 stars on 
celestial globes. The globes also contain outlines of the pictorial representations of the 
48 constellations in their zoomorphic, anthropomorphic and other forms as conceived 
in Hellenistic mythology, or as modified later in the Islamic world. 


1004 


1005 


Ptolemy, VDL3, pp. 404-407. 
Ptolemy, VII.5-VIIL1, pp. 341-399. 



2614 


Indo-Persian Celestial Globes produced by the Lahore Family 


In order to determine the positions of these stars, several reference circles are 
drawn on the globes, such as the celestial equator, the ecliptic, the ecliptic latitude 
circles, tropics and polar circles. The globe is set up on a stand with a graduated horizon 
ring and a graduated meridian ring. An axis passing through the two poles of the globe 
is affixed to the meridian ring. The globe can be so adjusted that it shows the stellar 
position for a given locality and for any given time. By turning the globe, the risings 
and settings of the stars can also be demonstrated. 1006 



Figure FI - Farnese Atlas. Front view of the celestial globe 
with the constellation figures of (from left to right) Canis Major, Argo Navis, Hydra, Crater, Corvus, 
Centaurus, Lupus and Ara. (photo by Gabriel Seah, licensed under the Creative Commons Attribution- 

ShareAlike 3.0 License (CC BY-SA 3.0)). 


1006 


On the use of the celestial globe for observation and measurement, see Kennedy 1989; Savage- 
Smith in: Maddison & Savage-Smith 1997,1, pp. 180-185. 
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Figure F2 - Farnese Atlas, side view of the celestial globe. 

Upper row, left to right: Corona Borealis, Hercules, Lyra, Cygnus; middle row: Ophiuchus, Aquila, 
Delphinus; lower row on the ecliptic: Sagittarius, Capricorn, Aquarius, (photo by Sailko, licensed under 
the Creative Commons Attribution-ShareAlike 3.0 License (CC BY-SA 3.0)). 

The earliest representation of the celestial globe can be seen in the marble statue 
of the Farnese Atlas, now in the National Museum of Naples in Italy. This statue depicts 
the Greek mythological figure Atlas carrying the celestial sphere on his shoulders. The 
sphere shows the equator, the ecliptic, the tropics, the polar circles, the colures and the 
figures of zodiac signs and several other constellation figures in the northern and 
southern hemispheres, but star positions are not marked on it. The ecliptic is represented 
by three parallel lines. The representation of the vernal equinox is similar to that in 
Ptolemy’s Almagest. Therefore, it is assumed that the globe was made after 150 AD. 1007 


1007 


Dekker & Krogt 1993, pp. 12-13. 
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2. The Celestial Globe in Europe 

Like the astrolabe, the celestial globe also reached Europe through the Arabic 
rendering of Greek texts. In the late tenth century, Gerbert of Aurillac, who is said to 
have written the first Latin treatise on the astrolabe, is also supposed to have been the 
first to write on the celestial globe in Latin; he is reported to have constructed a celestial 
globe which was covered with leather. Moreover, the Libros del saber de astronomia of 
about the thirteenth century includes the descriptions of celestial globes among other 
instruments. A notable work on the celestial globe of the early fourteenth century is by 
Accursius of Parma. By the fifteenth century Ptolemaic astronomy became well 
established in Europe; several tracts were composed on the celestial globe and its 
production became a specialized profession. Some of the earliest globes were those 
made by Hans Dorn in 1480 and those belonging to Cardinal Nicholas Cusa which were 
made in Nuremberg. 1008 During the Renaissance, automatically rotating globes with 
clockwork mechanism were made in large numbers and these represented the highpoint 
of technology as well as that of the goldsmith’s craft. Some of the notable pieces were 
crafted by Eberhard Baldewein and Jost Biirgi under the patronage of the astronomer- 
prince Wilhelm IV (1532-1592), the Landgrave of Hesse-Kassel, who established the 
first European Observatory at Cassel and sponsored the compilation of the star catalogue 
of Cassel. 1009 Subsequently, with the spread of printing, sections of the globes are printed 
on paper and then pasted on wooden or papier-mache spheres. 

In Europe, the celestial globe came to be treated as the emblem par excellence of 
the astronomer just as the astrolabe was considered his chief symbol in the Islamic 
world. European portraits of the astronomer, like those of Copernicus or Kepler, usually 
show him plotting the star positions on the globe with a pair of compasses. 

3. The Celestial Globe in the Islamic world 

The celestial globe, along with the astrolabe, was transmitted to the Islamic world 
through Greek texts. In Arabic, the celestial globe is called al-kurah, ‘the sphere’, al- 
baydah, ‘the egg’ or dhdt al-kursi, ‘that which is mounted on a stand’; its celestial 


1008 Zinner 1979, pp. 168-176; Dekker & Krogt 1993, p. 16. 

1009 Drach 1894; Zinner 1979, pp. 173; Mackensen 1982, pp. 70-88; Gaulke 2007, pp. 177-197. 
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character is emphasized in terms like kurah falaki, kurah rasadT or kurah samdwT, all 
denoting celestial globe as against kurah ardwT which designates the terrestrial globe. 
As in the case of the astrolabe, so also on the celestial globe, several treatises were 
written in the Islamic world and innovations were made in its construction. 

Though derived from the Greek or Ptolemaic tradition, the celestial globe in the 
Islamic world displays a fundamental difference as far as the constellation figures are 
concerned. In the Greek tradition, the constellation figures are conceived as facing the 
earth from the concave vault of the starry sky. When depicted on the convex surface of 
the globe, these figures seem to be looking into the globe, that is to say, the form shown 
on the surface of the globe is the back view of the human figures, as can be seen in the 
figures of Hercules, Ophiuchus, Sagittarius and Aquarius on the Farnese Atlas in Figure 
F2 above. In this manner, the relative position of the right and left is maintained. Thus, 
for example, Perseus holds the sword in his right hand. Also a star said to be on the right 
leg of a figure in the Ptolemaic catalogue can be found on the right leg of the figure on 
the globe. 

For some unknown reason, this convention was reversed on the Islamic globes. 
Here the human figures are drawn on the globe as seen by an observer from outside the 
sphere and thus as the mirror images of the figures as seen from the earth. This has 
resulted in the strange situation that all the human figures on Islamic globes appear left- 
handed; Perseus holds the sword in his left hand, Hercules the sickle in his left hand and 


1010 


Dekker & Krogt 1993, p. 15. 



2618 


Indo-Persian Celestial Globes produced by the Lahore Family 



Figure F3 - Constellation figure Orion on globe F013 (photo by Ghulam Mujtaba) 


This peculiarity can best be seen in the figure of Orion ( al-Jabbdr , ‘the Giant’) as 
depicted on the Islamic globes. In this figure the star named Yad al-Jawza’ al-Yumna 
(the right hand of cil-Jawza’, a Orionis) is actually situated on what appears to us as the 
left hand and the star Yad al-Jawza’ al-Yusra (the left hand of al-Jawza’, y Orionis) on 
the right hand. Likewise the star with the name Rijl al-Jawza’ al-Yumna (the right foot 
of al-Jawza’, k Orionis) is situated on the left foot and the star Rijl al-Jawza’ al-Yusra 
(the left foot of al-Jawza’, (3 Orionis) on the right foot. 

Moreover, while the constellation of Orion is called al-Jabbdr in Arabic, the star 
names mentioned above contain the term al-Jawza’ and this is also the name of the 
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constellation and the house Gemini. Savage-Smith explains that this confusion arose 
because the traditional Bedouin term for this region was al-Jctwzd’, of uncertain 
meaning, which encompassed also the house of Gemini. In this region of heavens, the 
Bedouin tradition conceived of a larger feminine figure, whose hands and feet are 
referred to in these star names. 1011 

Incidentally, Orion is regarded as a hunter, accompanied by his two dogs Canis 
Minor and Canis Major, chasing the hare Lupus. He is conceived as holding a staff in 
his right hand, a short dagger at his waist and a lion’s skin draped over his left arm, and 
kneeling in the same manner as Hercules. 1012 In Islamic globes, the lion’s skin is depicted 
as a long sleeve which accommodates nine stars. On Indo-Persian globes, the dagger at 
the waist is not always shown and the staff in his right hand is drawn in diverse shapes, 
often of unidentifiable weapons. Likewise, his hair is also depicted in various bizarre 
forms. 

It is not known how this lateral reversion in the Islamic celestial globes came about 
and when. In the early ninth century, the city of Harran was said to be an important 
centre for the production of Islamic astronomical instruments. c Abd al-Rahman al-Sufi 
(AD 903-986), the court astronomer of c Adud al-Dawla at Isfahan, mentions in his 
treatise Kitdb Suwar al-Kawdkib al-Thabitah (Book of the Constellations of the Fixed 
Stars) that he saw many celestial globes made at Harran. It is probably on these globes 
that the lateral reversal took place for the first time which became established by the 
time of al-Sufi. In the above-mentioned book which he composed in 974, Sufi describes 
and illustrates the constellations as they are seen in the sky by an observer on the earth 
(fial-samd ’) and again as seen on the celestial globe fial-kurah ) which is reversed right 
to left. There are extant some exquisitely illustrated manuscripts of this work, showing 
the constellation figures in the two styles as seen from the earth and as seen on the 


1011 


1012 


Savage-Smith 1985, pp. 168, 189-191; . 
Savage-Smith 1985, p. 189. 
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globe. 1013 Al-Sufi also composed a book on the astrolabe of which there exist three 
different versions. 1014 

In his treatise on the celestial globes, al-Sufi updated Ptolemy’s star catalogue. 
The coordinates of the stars were again updated in 1437 by Ulugh Beg in his 
astronomical tables. Accordingly, Islamic celestial globes contain the positions of about 
1020 stars marked according to the coordinates given by al-Sufi or by Ulugh Beg and 
updated to their own times. 

Other important works on the celestial globe are those composed at the end of the 
ninth century AD by al-Battanl of Harran and Qusta ibn Luqa al-Ba c labakkI. In the early 
twelfth century, al-Khazinl designed a globe that rotated automatically by means of a 
falling weight in a leaking reservoir of sand. 1015 

In 1985, Emilie Savage-Smith published a study and a catalogue of the extant 
Islamic celestial globes under the title Islamicate Celestial Globes: Their History, 
Construction, and Use. 1016 This work contains a comprehensive history of the celestial 
globe from Greek, Roman and Islamic sources, a masterly account of the various 
methods of production of the celestial globe, erudite explanations of the Greek myths 
and the Bedouin beliefs that led to the formation of the constellation figures on the 
globes, detailed analyses of the nomenclature of the stars, fine descriptions of the 
individual globes, besides a wealth of linguistic, art-historical and mythological 
information. This is the model every cataloguer of medieval scientific instruments 
would aspire to emulate. This catalogue contains information on 132 celestial globes. In 
subsequent publications, Savage-Smith has described some more globes. 1017 


1013 The oldest manuscript copy prepared by al-Sufr’s son in 400 AH (AD 1009-10) is extant in the 
Bodleian Library at Oxford (Marsh 144); cf. Wellesz 1965. A fifteenth century copy autographed 
by Ulugh Beg is with the Bibliotheque Nationale in Paris and was printed in Sufi 1954. The treatise 
was rendered into Persian by Naslr al-Dln al-TusI in 1260 and by Lutfullah Muhandis in 1640 in 
India. 

1014 Vafea 2006. 

1015 Lorch 1980. 

1016 Savage-Smith 1985. 

1017 Savage-Smith 1990; Savage-Smith in: Maddison & Savage-Smith 1997, Science, I, Nos. 112-114, 
134, 138, 140-141; II, Nos. 382-389. 
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3.1. Early Islamic Celestial Globes 

In the ninth and tenth centuries, celestial globes were produced both in the Western 
and the Eastern parts of the Islamic world. 1018 The earliest extant globe in the Islamic 
world was manufactured by Ibrahim ibn SaTd al-Sahll al-Wazzan together with his son 
Muhammad in Moorish Spain in 473 ah/ ad 1080 (or in 478 AH / AD 1085). It is now 
preserved in the Museum of History of Science at Florence, Italy. 1014 Elly Dekker and 
Paul Kunitzsch read the date as 1 Safar 478 AH (29 May 1085). Furthermore, they 
attribute an unsigned and undated globe in the Bibliotheque nationale de France, Paris, 
to this father-son duo and add that it is the earlier of the two globes. The former measures 
220 mm in diameter and the latter 190 mm. 1020 

On these globes can be seen already many of the conventions which became the 
norm in subsequent times. The equator and the ecliptic are represented by double bands, 
one of which is graduated in 1°. In the second band groups of 5° are marked and 
numbered in Abjad notation, on the equator continuously from the vernal equinox from 
5 to 360, but separately for each sign on the ecliptic from 5 to 30. Ecliptic latitude circles 
are drawn. Names of the zodiac signs are engraved along the ecliptic. The southern 
equatorial polar circle is drawn around which the signature is engraved. Equatorial 
poles, constellations and many stars are labelled. Stars are indicated by dots in circles. 

The constellation figures are drawn in outlines. Human figures are represented in 
anatomically correct outlines. The faces are mostly in profile, marked by hair, nose, lips 
and chin. Eyebrows and eyes are drawn but without pupils. The five fingers in the hands 
are clearly shown. In the case of Cassiopeia and Virgo, however, the faces are not in 
profile, but looking to the front. The clothing is not generally indicated, but Andromeda 
is depicted with some sort of skirt. 


1018 Savage-Smith 1985, pp. 23-34. 

1019 Savage-Smith 1985, no. 1, p. 217; see also p. 24. 
Dekker & Krogt 1993, p. 155. 


1020 



2622 


Indo-Persian Celestial Globes produced by the Lahore Family 



Figure F4 - Andromeda, Cassiopeia, Ccphcus and Perseus on the Paris globe (from Dckkcr & 

Kunitzsch 2008) 


An unusual feature is that Libra is depicted as a woman holding the scales on both 


the globes at Paris and Naples. Such a depiction does not occur in any other globe. 



Figure F5 - Libra on the Naples globe (from Dekker & Kunitzsch 2008) 
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Chronologically the next extant celestial globe was made by Yunus ibn al-Husayn 
al-Asturlab! in 539 AH/ AD 1144. The globe has a diameter of 175 mm. Here the equator 
and the ecliptic are drawn as in the globes at Paris and Naples. There are also ecliptic 
latitude circles. The names of the zodiac signs are engraved along the ecliptic, and the 
equatorial and ecliptic poles, the 48 constellations, 28 lunar mansions and 72 major stars 
are named. The globe-maker’s signature is near the south equatorial pole. 

Here for the first time, the star positions are indicated by inlaid silver points of 
different sizes. There is considerable improvement in the constellation figures, 
especially the human figures: the outlines are better, the faces are shown facing the front, 
fingers on the hands and toes on the feet is clearly marked, and clothing is indicated in 
simple but elegant strokes. 



Figure F6 - Celestial globe by Yunus ibn al-Husayn al-Asturlabi, detail showing Andromeda, 
Cassiopeia, Cepheus and Perseus (detail from Guye & Michel 1971, no. 198) 
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4. Main Elements of the Celestial Globe 

4.1. Reference Circles 

For determining the positions of the stars, several reference circles are drawn on 
the globes, such as the celestial equator, the ecliptic, the ecliptic latitude circles, the 
tropics, polar circles, the equatorial and ecliptic poles. The equator and ecliptic are 
generally drawn as double bands, one band graduated in 1° and the other in 5°. The 
intervals of 5° are numbered continuously on the equator, but separately for each zodiac 
sign on the ecliptic. In a few cases, the numbering is done in 6s. The double bands of 
the equator and ecliptic intersect at the two equinoxes at an angle which is equal to the 
obliquity of the ecliptic, roughly 23;30°. These intersections of the two bands are drawn 
ingeniously so that there is no overlap of the degree scales. The ecliptic latitude circles 
are the six great circles drawn perpendicularly to the ecliptic at 30° intervals so that 
they divide the entire surface of the globe into twelve zones, each being the house of a 
zodiac sign. The points of their convergence in the northern and southern hemispheres 
are the ecliptic poles. 

The Tropic of Cancer and the Tropic of Capricorn are drawn to the north and south 
of the equator and parallel to it at a distance of 23;30°. Again at a distance of 66;30 
parallels are drawn to the equator in the north and south; these are equatorial polar 
circles; the northern one is called the Arctic circle and the southern one the Antarctic. 
At the centres of these circles are situated the celestial poles or equatorial poles. In a 
few cases, polar circles are drawn around the ecliptic poles as well. 

The names of the zodiac signs are engraved along the ecliptic; in some cases, the 
names of the 28 lunar mansions are written on the other side of the ecliptic. Likewise, 
the names of the celestial poles are also engraved as cil-qutb shamalT (the North Pole) 
and cil-qutb jcinubi (the South Pole). 

4.2. Constellation figures 

Ptolemy enjoins that the pictorial forms of the constellations as shown on the 
celestial globes should be as simple as possible so that these figures do not overshadow 



Introduction 


2625 


the arrangement of the stars which constitute the constellations . 1021 But globe makers 
paid no heed to this suggestion and tried to display their artistic talents in fully 
delineating the figures in all the details; in animal figures, great attention is paid in 
drawing their fur; in human figures still greater attention in drawing their physical 
features, facial expressions, all the folds of the clothing and ornaments, including the 
patterns on their knee-length boots. 

Some of the constellation figures are anthropomorphic, some are zoomorphic and 
the others represent inanimate objects. All these are forms are conceived in Greek 
antiquity and often connected to Greek mythology. The Arabs took over the forms of 
the figures wholesale, in some cases even the nomenclature (Cepheus = QTqa’us, 
Perseus = Barsci’us, Delphinus = Dalfin, Cetus = Qaytus and Centaurus = Qanturus), 
but more often they gave their own designations to these constellations. 

On Islamic globes, the names of the constellation figures are inscribed next to the 
figures; these names are preceded by the prefix sura meaning ‘figure’ or ‘form’. 

But on Indo-Persian celestial globes the tendency is to employ the Persianized or proto- 
Urdu form surat Diya’s al-Dln employs consistently surat while his cousin 

Hamid prefers sura. Qa’im Muhmmad uses both forms rather indiscriminately. 

Following are the names of the constellations in the order as listed by Ptolemy. 


Table FI Ptolemaic Constellations on Islamic Globes 



Arabic Name 

Translation 

Modern Name 

Abbreviation 


Northern Constellations 



1 

al-Dubb al- 
Asghar 

the Lesser Bear 

Ursa Minor 

UMi 

2 

al-Dubb al- 
Akbar 

the Greater 

Bear 

Ursa Major 

UMa 

3 

al-Tinmn 

the Dragon 

Draco 

Dra 

4 

al-QTqa’us 

Cepheus 

Cepheus 

Cep 


1021 


Cf. Ptolemy, VIII.3, p. 406. 
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Arabic Name 

Translation 

Modern Name 

Abbreviation 

5 

al- c Awwa7 al- 
Baqqdr 

the Howler / 
the Ploughman 

Bootes 

Boo 

6 

al-Fakkah 

the Crown 

Corona 

Borealis 

CBr 

7 

al-Jdthi 

the Kneeling 
Man 

Hercules 

Her 

8 

al-Shulyaq 

the Tortoise 

Lyra 

Lyr 

9 

al-Dajajah 

the Fowl 

Cygnus 

Cyg 

10 

al-Dhdt al- 
KursT 

the One with a 
Chair 

Cassiopeia 

Cas 

11 

al-Barsd’us wa 
Huma Hdmil 
Ra’s al-Ghiil 

Barsa’us, that 
is. Bearer of 
the Ogre’s 

Head 

Perseus 

Per 

12 

al-Mumsik al 
A c innah 

He who holds 
the Reins 

Auriga 

Aur 

13 

cil-Hciwwa 

the Serpent 
Charmer 

Ophiuchus 

Oph 

14 

al-Hayyat al- 
Hawwd 

the Sepent 
Charmer’s 
Serpent 

Serpens 

Ser 


15 

al-Sahm 

the Arrow 

Sagitta 

Sge 

16 

al-Uqdb 

the Eagle 

Aquila 

Aql 

17 

al-Dalfin 

the Dolphin 

Delphinus 

Del 

18 

al-Qifat cil- 
Faras 

the Part of a 
Horse 

Equuleus 

Equ 

19 

al-Faras A c zcim 

the Larger 

Horse 

Pegasus 

Peg 

20 

al-Mar’ah al- 
Musalsalah 

the Chained 
Woman 

Andromeda 

And 
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Arabic Name 

Translation 

Modern Name 

Abbreviation 

21 

al-Muthallath 

the Triangle 

Triangulum 

Tri 


Zodiac Signs 




22 

al-Hamal 

the Ram 

Aries 

Ari 

23 

al-Thawr 

the Bull 

Taurus 

Tau 

24 

al-Jawjzd’ 

the Twins 

Gemini 

Gem 

25 

al-Saratan 

the Crab 

Cancer 

Cnc 

26 

al-Asad 

the Lion 

Leo 

Leo 

27 

al-Sunbulah 

the Ear of 
Wheat 

Virgo 

Vir 

28 

al-MTzdn 

the Balance 

Libra 

Lib 

29 

al-Aqrab 

the Scorpion 

Scorpio 

Sco 

30 

al-Qaws 

the Archer 

Sagittarius 

Sgr 

31 

al-JadT 

the Goat 

Capricorn 

Cap 

32 

al-Sdkib al- 
Md’ 

the Water- 
Pourer 

Aquarius 

Aqr 

33 

al-Hut 

the Fishes 

Pisces 

Psc 


Southern Constellations 



34 

al-Qaytus 

Cetus 

Cetus 

Cet 

35 

al-Jabbdr 

the Giant 

Orion 

Ori 

36 

al-Nahr 

the River 

Eridanus 

Eri 

37 

al-Arnab 

the Hare 

Lepus 

Lep 

38 

al-Kalb al- 
Akbar 

the Greater 

Dog 

Canis Major 

CMa 

39 

al-Kalb al- 
Asghar 

the Lesser Dog 

Canis Minor 

CMi 


2628 


Indo-Persian Celestial Globes produced by the Lahore Family 



Arabic Name 

Translation 

Modern Name 

Abbreviation 

40 

al-Safinah 

the Ship 

Argo Navis 1022 

Pup, Vel, Car 

41 

al-Shuja c 

the Serpent 

Hydra 

Hya 

42 

al-Batiyah 

the Jar 

Crater 

Crt 

43 

al-Ghurab 

the Raven 

Corvus 

Crv 

44 

al-Qanturus 

the Centaur 

Centaurus 

Cen 

45 

al-Sab c 

the Wild Beast 

Lupus 

Lup 

46 

al-Mijmarah 

the Incense 
Burner 

Ara 

Ara 

47 

cil-IklTl al- 
JanubT 

the Southern 
Crown 

Corona 

Australis 

CrA 

48 

al-Hiit al- 
Janubi 

the Southern 
Fish 

Piscis 

Austrinus 

PsA 


In this list, nos. 1 to 21 are the constellations of the northern hemisphere; nos. 34 
to 48 are those in the southern hemisphere, and the remaining twelve from 22 to 33 are 
the zodiac signs situated along the ecliptic. On some globes these three groups are 
numbered separately. 

The 48 figures can be classified as follows. Fourteen figures are anthropomorphic: 
11 of these are male and 3 female. Twenty-four figures are zoomorphic: 12 animals, 4 
birds, 8 reptiles. Ten represent various inanimate objects and the river Eridanus. 
Human Male figures: 4 Cepheus, 5 Bootes, 7 Hercules, 11 Perseus, 12 Auriga, 13 
Ophiuchus, 24 Gemini, 30 Sagittarius, 32 Aquarius, 35 Orion and 44 Centaurus. 
Human Female figures: 10 Cassiopeia, 20 Andromeda and 27 Virgo. 

Animal figures: 1 Ursa Minor, 2 Ursa Major, 18 Equules, 19 Pegasus, 22 Aries, 23 
Taurus, 26 Leo, 31 Capricorn, 37 Lepus, 38 Canis Major, 39 Canis Minor, and 45 
Lupus 


1022 


In modern times, this constellation has been divided into Puppis (Pup), Vela (Vel) and Carina (Car). 
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Bird figures: 9 Cygnus, 16 Aquila, 34 Cetus, and 43 Corvus. 

Reptile figures: 3 Draco, 14 Serpens, 41 Hydra, 25 Cancer and 29 Scorpio. 

Fish figures: 17 Delphinus, 33 Pisces and 48 Piscis Austrinus. 

Inanimate Objects: 6 Corona Borealis, 8 Lyra, 15 Sagitta, 21 Triangulum, 28 Libra, 36 

Eridanus, 40 Argo Navis, 42 Crater, 46 Ara and 47 Corona Australis. 

The relative positions of the constellation figures can be seen in Figures F6 and 
F7. Besides the astronomical significance of the constellations, their figurative depiction 
is of interest for comparative mythology and for art history. On the basis of the 
iconography of the figures it is possible to situate the globe in a particular craft tradition. 

Savage-Smith has given a very valuable and detailed description of the 
constellation figures, their forms as conceived in Greek Antiquity and in Bedouin 
traditions, and how these traditions coalesced in the Islamic globes and influenced the 
nomenclature of the constellations and the stars that constituted the constellations. 1023 

This may be illustrated with the following example. In the Greek tradition, the 
constellation Ursa Major is conceived as bear, and also as a cart. But the Bedouin 
tradition saw the four stars on the body of the bear (a(3y6) as a bier or the plank to carry 
the corpses on ( al-na c sh ), and the three stars on the tail (e 'C r\ ) as the three mourning 
daughters ( al-banat ) of the deceased who follow the bier. Again, the twin stars in each 
of the four paws are imagined to be the tracks made by the cloven hoof of a deer when 
it is running away from the lion. Although, the constellation is represented as a bear on 
Islamic globes, the names of the different stars reflect these Bedouin images. 1024 

Of the three stars on the tail, the middle one t, is accompanied by a very small star 
next to it (g, Alcor). It was not listed by Ptolemy, therefore al-Sufi called it al-Suha (the 
overlooked one) and added that this is the star by which men tested their vision. 1025 

The Sanskrit tradition sees these seven stars as the seven patriarchal sages, the 
most venerable of them being Vasistha, represented by u. The faint star next to it is 
imagined to be his wife Arundhatl. At marriage ceremonies, this star is shown to the 


1023 Savage-Smith 1985, ch. 5, pp. 114-212. 

1024 Cf. Savage-Smith 1985, pp. 134-136, Fig. 50; see also Figure F004.2 and the related description. 

1025 See Figure F027.3. 
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bride with the advice that she should follow the example of Arundhatl and follow the 
husband in all his endeavours. 1026 

Another notable example is the Bedouin tradition of a huge female form of al- 
Thurayya : her head is situated in the region of the cluster of stars Pleiades (also 
called al-Thurayya ); her right arm passes through the constellations of Perseus and 
Cassiopeia, and the left hand through the head of Cetus. Therefore certain stars in 
these three constellations have names associated with this al-Thurayya : the star on the 
elbow of Cassiopeia is associated with the hand of al-Thurayya which is stained with 
henna and is therefore named al-Kaff al-Khadib, ‘the dyed hand’. The other hand is 
visualised on the head of Cetus and a star situated there is given the name al-Kaff al- 
Jadhma, ‘the cut-off hand’, apparently because no star group connects the hand with 
al-Thurayya. In the constellation of Perseus, several stars are associated in a like 
manner with al-Thurayya. 1021 

A third case worth mentioning is the Bedouin conception of another giant 
female named al-Jawzd’ which occupies the region of Gemini (also called al-Jawzd’) 
and of Orion. Consequently many stars in the constellation Orion carry names 
associated with this giant al-Jawzd ’. 1028 

4.3. Stand 

The stand consists of a horizon ring supported by three or four legs. In order to 
adjust the globe for the latitude of a place where it is used, a meridian ring is attached 
at right angles to the horizon ring. Both the rings are graduated in 1 ° and in 5° or 6°. In 
many cases, the four cardinal points are marked on the horizon ring. For adjusting the 
globe at the right latitude, the axis of the globe is affixed to the meridian ring and holes 
are bored on the meridian ring at degrees frequently used. 


1026 There are also other popular conceptions regarding these seven stars: in the US, these are known 
as the ‘big dipper’, in UK as the ‘plough’ and in Europe as the ‘great cart’. But these conceptions 
did not generate and any special names for the individual stars. 

1027 Cf. Savage-Smith 1985, pp. 122-124. 

Cf. Savage-Smith 1985, pp. 124-125: 190-191. 


1028 
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Since the stands are made separately from the globes, they get detached in course 
of time and are lost. Therefore, often the surviving celestial globes are without stands; 
even if the stands survive, they are often without the meridian rings. 



The ecliptic forms the outer periphery and centre is the northern ecliptic pole. The 
northern celestial pole is at the centre of the smaller circle below the ecliptic pole. The 
vertical diameter joining these two centres is the solstitial colure and the horizontal 
diameter the equinoctial colure. The figures of the zodiac signs are partly obscured by 
the ecliptic scale, (from Kliiber 1935, the names of the constellations have been added 
by us). 


JlllllilSIl! 
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The ecliptic forms the outer periphery and the southern ecliptic pole the centre. 
The southern celestial pole is at the centre of the smaller circle below the ecliptic pole. 
The vertical diameter joining these two centres is the solstitial colure and the horizontal 
diameter the equinoctial colure. The figures of the zodiac signs are partly obscured by 
the ecliptic scale, (from Kliiber 1935, the names of the constellations have been added 
by us). 

5. The Celestial Globe in India 

It is difficult to say precisely when the celestial globe reached India. The earliest 
mention of the celestial globe occurs rather late in connection with the Mughal ruler 
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Humayun in the middle of the sixteenth century. 1029 Humayun’s interest in the celestial 
globe is revealed in an anecdote narrated in the Akbarnama : 

‘When Humayun reached Tabriz during his journey in Persia, he ordered his 
slave Pik Muhammad Akhta Begi to search for a celestial globe - kura — in 
that city, as he was very keen about astrolabes, globes and other observatory 
instruments. In Persian kura means a colt, so his simple slave obeyed the 
orders by bringing a number of colts to the royal presence. The king laughed 
when he saw the multitude of colts and mares before him, and bought them 
all the same as a good omen.’ 1030 

But this does not mean that the celestial globe was completely unknown in India 
until the middle of the sixteenth century. Manuscript copies of al-Suffs very popular 
book must have reached India along with other Arabic texts on astrolabes and must have 
been copied. 

Moreover, the Jaina monk Mahendra Suri, who produced the first Sanskrit manual 
on the astrolabe in 1370 at the court of Sultan FTruz Shah Tughluq at Delhi, gives a list 
of 32 astrolabe stars with their Sanskrit names. Many of the names are translated or 
adopted from the Arabic. But SamudrapaksT (literally ‘sea-bird’), the name given by 
Mahendra to the star i Ceti is not a translation of the Arabic name Dhanab al-Qaytus 
ShamdlT which means ‘the northerntail of Qaytus’. Here Qaytus is a mere transliteration 
of the Greek name, but it does not say anything about the nature of the figure. That it is 
a weird bird-like creature related to the sea could be known only from the illustrations 
in al-Sufl’s treatise or from an actual globe. Likewise, a Geminorum is known in the 
Arabic as Ra’s al-Taw’am al-Muqaddam (the head of the foremost twin). Mahendra 
Suri’s Sanskrit name Prathama-bala-sTrsa (head of the first boy) implies the visual 
knowledge of the figure of Gemini as a pair of male infants on an Islamic celestial globe; 
in Sanskrit tradition, on the other hand, Gemini (Skt. Mithuna) is conceived of as an 
adult pair of man and woman. 


1029 Sarma 1994c. 

1030 Akbarnama, 1, p. 445. Steingass, s.v. kura, a globe, a thing spherical, ...; kurra. The colt of a 
horse, camel or ass (one or two years old). 
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Be that as it may, like the astrolabes, the first extant celestial globes in India belong 
to the sixteenth century. 

5.1. The Lost-Wax Casting 

Through her survey of all extant Islamic celestial globes, Emilie Savage-Smith 
made the important discovery of a significant difference between the celestial globes 
made in India and those made outside. Outside India, the celestial globe was made first 
as two hollow hemispheres and then these two were joined at the celestial equator. But 
in India, the globe is cast as a single hollow sphere by the cire perdue, or the lost wax, 
method. 1031 

The lost wax process of metal casting has a long history in India. The 110 mm 
high bronze figure, popularly known as the ‘dancing girl’ is considered to have been 
cast by the lost wax process in the Indus Valley culture at Mohenjo Daro around 3500 
BC; other examples from this culture include buffalo, bull and dog, and some copper 
figurines. In classical period, countless metal hollow statues were produced throughout 
India, Nepal and Tibet for worship in temples. Several Sanskrit texts on sacral art 
describe the method of casting icons by the lost-wax process which is termed 
madhucchista-vidhana in Sanskrit 1032 Even today, this method is practiced in many 
places including Tamil Nadu in the south and Nepal in the north. 1033 Many tribal 
communities in central India also produce small decorative or cult objects by this 
method. 1034 

It is, therefore, not surprising that in India celestial globes began to be cast as 
single hollow spheres by this method. In this process, some holes are left in the sphere 
for removing the core after the casting is done. These holes are subsequently covered 


1031 On the technique of casting the celestial globes by the cire perdue method, see Savage-Smith 1985, 
pp. 90-95. 

1032 Michaels 1986 translated the relevant passages from three Sanskrit texts: the Mdnasollasa 
composed by Western Chalukyan monarch Somesvara ca. 1129, the Manasara of unknown 
authorship and the Silparatna of Kumara (16th century) and discussed these on the basis of his 
practical observations of the craft as practised in Nepal. 

1033 Michaels 1988. 

1034 There are several anthropological and technical studies on this aspect such as Ruth Reeves, Cire 
Perdue Casting in India, New Delhi 1962. 
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by plugs. Often such plugs have a higher copper content and look darker than the 
surrounding area. After the globe is cast, its outer surface is smoothened and on this 
surface are engraved the circles, scales, constellation figures and the legends. Silver 
nails of different sizes are inlaid to indicate the positions of stars. 

It is not known who began this method of producing celestial globes in India. Like 
the astrolabes, the first extant celestial globes belong to the sixteenth century. The 
earliest extant celestial globe (G001) was signed by a certain C A1I Kashmiri ibn Luqman 
in 998 AH in the thirty-fourth regnal year of Akbar (AD 1589-90). 1035 The globe is a 
seamless hollow sphere with four plugs. The equator and the ecliptic are indicated by 
single lines on which dots are made at intervals of 2°, but without any numbers. Names 
of zodiac signs are engraved along the ecliptic in small letters and these names do not 
extend to the entire length of the zodiac sign. However, we do not know where this C A1I 
Kashmiri worked. His nisbcih of ‘Kashmiri’ need not necessarily mean that his 
workshop lay in Kashmir. No other astrolabe or celestial globe manufactured in 
Kashmir came to light so far. 1036 

5.2. The Lahore Family 

Even though the technique of casting celestial globes as single hollow spheres by 
the lost-wax process may have begun earlier in India, it is to the credit of Qa’im 
Muhammad of the Lahore family to have perfected this technique and to have firmly 
established it as the standard method for India. There are extant today some 33 celestial 
globes made by him, his brother Muqlm, and their respective sons Diya’ al-Dln and 
Hamid between the years 1623 and 1691. 

Only one instrument maker outside the Lahore family is known to have produced 
Indo-Persian celestial globes in the seventeenth century. It is Muhammad Salih of 


1035 Savage-Smith 1985, no. 10, pp. 223-224, Figs. 11 (inscription) and 69 (autumnal equinox with 
figures Leo, Virgo, Bootes and Centaurus. 

1036 Savage-Smith 1985, lists three seamless globes (no. 6, p. 220, signed by Muhammad ibn Mahmud 
al-Tabari, dated 684 AH; no. 60, pp. 247-248, made by c Abd al-Rahman ibn Burhan al-Mawsili 
dated 718 AH; and no. 9, p. 223, by Jamal al-Dln Muhammad [ibn] ... al-Dln Muhammad al- 
Hashiml al-Makkl of 981 AH ) which carry dates earlier than the date of C A1I Kashmiri’s globe, but 
concludes (p. 34) that these are very inaccurate and of poor quality and are possibly copies made 
at a later date. 
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Thatta, whose seven astrolabes have been discussed earlier (B008 - B014); five celestial 
globes by him are extant. But the tradition of producing celestial globes by the cire 
perdue process continued up to the middle of the nineteenth century, when Lalah 
Buhlomal Lahuri 1037 produced ten rather large-sized celestial globes, with inscriptions 
either in Persian, or in Sanskrit, or in English. 1038 

There are also extant several unsigned and undated globes; these are of three kinds: 
globes with the full set of 48 constellation figures and 1020 stars; globes with the 
reference circles and a limited number of stars; globes with just reference circles. 1039 

On the quality of globes produced by this process in India, Savage-Smith remarks 
as follows: 

‘The precision and the uniformity in the sphericity of a seamless globe cast 
by cire perdue is impressive. The workshops in the Punjab and western 
Himalayas seem to have specialized in this extraordinary technique of 
producing celestial globes from the sixteenth through the nineteenth 
centuries. Only pride of craftsmanship could have justified the enormous 
expenditure of time and effort that went into such a technique, when simpler 
methods using hemispheres had long been available. The products of these 
Indian workshops display admirable skills on the part of the artisan in 
forming a nearly perfect sphere and inscribing it accurately and 
precisely.’ 1040 

Indian celestial globes are not only accurate, they also seem to be more durable 
than those made in two hemispheres. Of the 58 extant celestial globes which carry 
constellation figures and star positions listed by Savage-Smith, as many as 35 are single 
hollow spheres produced in India. 1041 


1037 For his astrolabes, see B021 - B026; C029 - C030. 

1038 Sarma 2015b, pp. 271-278. 

1039 Indo-Persian astrolabes produced outside the Lahore family will be discussed in the next section G. 

1040 Savage-Smith 1985, p. 95. 

1041 Savage-Smith 1985, p. 43: ‘In terms of the number of extant Islamicate celestial globes, this family 
is also important. Their workshop claims 21 signed globes — the largest number from a single 
shop. Moreover, it is very likely that not only the anonymous globe now at the Smithsonian 
Institution (No. 38) but also a considerable number of other Indo-Persian seamless metal globes 
could be attributed to this workshop, including Nos. 39-44.’ 
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5.2.1. Qa’im Muhammad 

Besides the nine astrolabes signed by or attributable to Qa’im Muhammad which 
have been described earlier (A009 - A017), there are extant today five celestial globes 
made by him between the years 1623 and 1637. Only two of these are with the original 
stand; interestingly these two stands are made in two different styles, one with straight 
legs resting on a lobed ring (F003) and the other with curved legs without any base 
(F005). 1042 

On these globes, the equator and ecliptic are drawn as two parallel bands, one band 
divided in 1 ° and the other in 5 °. The equator is numbered from 5 to 360, but the ecliptic 
from 5 to 30, separately in each sign. There are ecliptic latitude circles, but no tropics 
or polar circles. Holes are bored at the celestial poles. The maker’s signature and the 
dedication are engraved in the form of an arc around the ecliptic pole. 

All the 48 constellation figures are drawn along with their names and the positions 
of about 1020 stars are marked with inlaid silver points. In an inscription on the globe 
of 1637 (F005), Qa’im Muhammad states that he had added 3° to the star longitudes 
given by Mirza Ulugh Beg so that the positions on the globe correspond to the year of 
manufacture. Perhaps the star positions on the other globes of his also were adjusted in 
this manner. 

Celestial poles and some major stars are named. The names of the constellations 
are preceded by the term surat (spelt Arabic style as »j^>, but in a few cases spelt in 
Persian or proto-Urdu style as ^j). In F005, the names of the figures of the zodiac 
signs are preceded by surat burj (figure of the zodiac sign). 

However, Qa’im’s celestial globes, though impeccable in construction, are highly 
disappointing as far as the technical and aesthetic quality of the constellation figures are 
concerned, especially in view of his innovations in astrolabe design and his 
extraordinary talent in producing them, in particular, the magnificent calligraphic rete 
of A013. The animal figures like the bear in Ursa Major and Ursa Minor or the lion in 


1042 


These two styles are emulated by Qa’im’s son Diya’ al-Din in his globes. 
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Leo, the reptiles Draco, Hydra and Serpens (sometimes with scales sometimes without), 
and the figure of the boat with an oversized figurehead in Argo Navis are passable. 1043 

But in drawing human figures, Qa’im Muhammad shows absolutely no talent. 
These figures are drawn in careless outlines and are often anatomically inexact. The 
faces are drawn in full front, but neither the eyes, nor the nose, nor the mouth have any 
resemblance to human features. Particularly unattractive is the depiction of the nose, 
with three irregular holes. The mouth is indicated by a curved line which is too large for 
the face with a small dot below to indicate the extent of the lower lip. 

Generally the human figures, whether male or female (e.g. Hercules, Sagittarius, 
Perseus, also Andromeda) are clothed in a stereotyped tunic with flared skirt which is 
held at the waist by a stereotyped belt and buckle. Sometimes the sleeves are indicated 
by two parallel lines on the wrists. Sometimes these are omitted with the result that the 
figures appear naked in the upper half. 

Furthermore, when one compares the three globes F001, F004 and F005, a gradual 
deterioration in the quality of the constellation figures can be discerned; the figures 
become more rudimentary with less detail. 

5.2.2. Muhammad Muqlm 

Qa’itn’s brother, Muhammad Muqlm is well known for his large number of 
astrolabes (A018 - A058), but only two celestial globes by him are known. One is said 
to be in a private collection at Kuwait (F006), but no details are available about the 
circles or the constellation figures drawn on this globe. The other is now with the 
Museum of Islamic Art at Doha; it is richly engraved with very elegant constellation 
figures (F007). 

5.2.3. Diya’ al-Dln Muhammad 

As in the case of astrolabes, so also in the production of celestial globes, Diya’ al- 
Dln Muhammad is the most prolific member of this family. Besides the forty-six 
astrolabes described above (A059 - A104), he produced the largest number of celestial 


1043 


In fact, his highly talented son Diya’ al-Dm imitated the father’s basic designs of these figures, 
occasionally embellishing them. 
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globes attributable to a single instrument maker. There are extant nineteen globes signed 
by him and six that can be attributed to him on stylistic grounds. Like his astrolabes, his 
celestial globes are also of different sizes with diameters ranging from 60 mm to 217 
mm. 

Chronologically the last globe made by him in 1090/1679 (F026) for the Mughal 
Emperor Aurangzeb is not a conventional celestial globe cast by the lost wax method, 
but an openwork globe made in two hemispheres and then joined together. Leaving this 
aside, all his other globes carry the equator and ecliptic in two bands, generally divided 
in 1° and 5°; the equator is numbered continuously from 5 to 360 starting from the 
vernal equinox onwards, while the ecliptic is numbered from 5 to 30 separately in each 
sign. On three small globes (F017, F023, F024), divisions are marked at 2° and 6°. 
There are ecliptic latitude circles, equatorial tropics and equatorial polar circles. 
Signature is engraved almost in a full circle inside the Antarctic circle. 

In all the globes save four (F011, F017, F023 and F024), the full set of 48 
constellation figures is drawn and the positions of about 1020 stars are indicated by 
inlaid silver points. The labels of the figures are prefixed with surat spelt in proto-Urdu 
style The labels also contain the serial numbers of the constellations. Diya’ 

numbers the northern constellations from 1 to 21, the zodiac signs from 1 to 12 and then 
the southern signs from 1 to 15. On some globes, he also numbers the stars within each 
constellation. 

In the case of animal figures and others like Argo Navis, he follows Qa’im’s basic 
design with some embellishments or variations. For example, in the figure of Argo 
Navis, variations can be seen in the design and in the number of the pennants, in the 
design of the pavilion at the back, in the design of the two oars, and in the figureheads. 
The figureheads are generally shaped like lion’s heads, but on globe F009 it is formed 
like a parrot’s heads, looking backwards. 

Diya’ al-Dln makes a radical departure from his father’s rendition of human 
figures: here he is largely influenced by his uncle Muhammad MuqTm. There is a great 
stylistic affinity between MuqTm’s constellation figures on globe F007 and Diya’ al- 
Dln’s figures on several globes, in particular F009 and F029. His outlines are bold and 
anatomically correct; the clothing and jewellery are drawn with great detail, the faces 
are often in three-quarters profile, with clear depiction of the eyebrows, eyes, nose and 
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mouth. The eyes are almond shaped with hatched circles for pupils. In many cases, the 
womanhood of Virgo and Andromeda is indicated by the outlines of their breasts. Even 
though he is unaware of the mythological context of the figures, he infuses their postures 
and faces with the correct expression. Technically and aesthetically his constellation 
figures are comparable to the human figures in contemporary Mughal miniature 
paintings. 

But sometimes unfamiliarity with the mythological background leads to 
embarrassing depictions. Following the Greek convention, the two figures of Ophiuchus 
and Hercules are drawn on Islamic globes with short skirt-like kilts. Sometimes, the 
outlines of Hercules’s arms end in half-circles on his chest (e.g. on F028 1044 ). Eater, 
either Diya’ al-Dln himself or one of his assistants developed these half circles into 
feminine breasts on three globes (F019 at Hyderabad, F020 at Edinburgh and F027 at 
Rampur 1045 ). It is probably such depictions which led to the designation of the figure of 
Hercules Nrtya-kcilT-muti (figure of the dancing goddess Kali) on the Sanskrit globe 
H001 and the star a Herculi as Nrtya-kcilT-sira (head of the dancing goddess Kali) on 
the Sanskrit astrolabe D013. 

But in general, Diya’ al-Dln’s iconography of constellation figures is emulated in 
the few Sanskrit globes. 

Diya’ al-Dln made an interesting innovation in the design of the meridian ring. In 
F008, the thickness in one half of the meridian ring is reduced so that there is recess 
between the ring and the globe. At the mid-point of the thinner half on the inner side is 
attached an arc of 90° which is graduated in single degrees. This arc can be rotated 
along the surface of the globe and can be used in measuring the altitudes. In the mid- 
ninettenth century, Lalah Bulhomal of Lahore introduced this feature, with slight 
variations, in five globes (G010, G011, G016, G017 and H004). 


1044 See Savage-Smith 1985, Fig. 54. 

This is the main reason why I attributed this globe to an unknown globe-maker in my Rampur 
catalogue (Sarma 2003, pp. 65-72). At that time, I did not yet study the images on the globes at 
Hyderabad and Edinburgh. 


1045 
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5.2.4. Hamid 

Just three celestial globes by Hamid are extant (F033 - F035), but none with the 
original stand. Again, of these three only one carries constellation figures. 

On all the three globes the equator and the ecliptic are represented by double 
bands, but there are variations in the graduations. On F033, the two circles are divided 
in 1° and 5°, while on the other two globes, they are divided in 1° and 6°. The equator 
is not numbered continuously, but in two batches from equinox to equinox, as 5 ... 180, 
or 6 ... 180. On the ecliptic the numbering is done separately in each zodiac sign. There 
are ecliptic altitude circles, but no tropics or polar circles. Like Qa’im, Hamid also 
engraves his signature in an arc around the southern ecliptic pole on F033 and F034, but 
around the southern celestial pole on F035. 

Globes F033 and F035 are without any constellation figures. On F034, all the 48 
constellation figures are drawn and the positions of about 1020 stars indicated. The 
human figures are depicted as contemporary men and women of distinction and not as 
figures of mythology. Thus Hercules and Ophiuchus, placed head to head, are draped in 
contemporary Mughal clothing; elaborate turbans, knee-length flared tunics with long 
sleeves, tight trousers and pointed boots. Most unusually, Leo is depicted as a tiger with 
stripes. 

Star positions are indicated on all the three globes, but in a different manner on 
each globe. On F033 about 67 stars are marked by inlaid silver points on which are 
engraved dots within circles; on F034 all 1020 stars are shown in two different styles 
and on F035 a smaller number of stars in three different styles. 

6. The Smithsonian Globe and its Attribution 

The National Museum of Natural History at Washington DC, a Smithsonian 
institution, acquired in 1972 an unsigned and undated celestial globe engraved in 
Arabic. In order to understand the milieu and the context in which this globe was 
produced, Emilie Savage-Smith studied a vast range of Arabic texts on the celestial 
globe and astrolabe and surveyed all the Islamic celestial globes extant all over the 
world. Her study resulted in the path-breaking work Islamicate Celestial Globes: Their 
History, Construction, and Use in 1985. On the basis of her exhaustive study of the 
historical antecedents of the globe and on the basis of the linguistic and technical 
features of the globe, she came to the conclusion that the globe is attributable to Qa’im 
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Muhammad of the Lahore family. The art-historian Andrea P. A. Belloli of the Los 
Angeles County Art Museum studied the iconography of constellation figures on the 
globe, compared them with the constellation figures in the two globes signed by Qa’im 
Muhammad which are now with the Stonyhurst College (F001) and the Victoria and 
Albert Museum of London (F003), and also contemporary Mughal miniature paintings 
and came to the same conclusion. Her art-historical analysis is included as Chapter 4 of 
the above-mentioned book. But surprisingly neither scholar made an attempt to closely 
compare the Smithsonian globe with the globes produced by Qa’im Muhammad’s son 
Diya’ al-Dln. Had they done so, they would have seen that the Smithsonian globe shows 
greater similarity with the globes produced by Diya’ al-Dln rather than with the globes 
of his father Qa’im Muhammad. 

While discussing the evidence presented by these two scholars for the attribution 
of the Smithsonian globe to Qa’im Muhammad, it should be borne in mind that the 
Lahore family produced a large body of instruments of which some 134 astrolabes and 
33 celestial globes are extant today. Some of these were made for high dignitaries at the 
Mughal court, including the Emperors Shah Jahan and his successor Aurangzeb. The 
family must have maintained a large workshop at Lahore as Savage-Smith rightly 
assumes. 1046 But we do not have any idea how many people were employed there and 
what their individual task were. The finished products bore the names of the family 
members but not the names of any of the assistants. In the case of the astrolabes, it was 
shown that occasionally there are discrepancies in the astrolabes signed by the same 
person, with regard to the latitudes of localities, the maximum number of the daylight 
hours, or even in the symbols used for zero. 

Secondly, Mughal miniatures, unlike any other group of art work in India, provide 
much visual information about the material culture of the Mughal court, like the 
architecture, furniture, clothing and so on. At the same time, not every depiction can be 


1046 Cf. Savage-Smith 1985, p. 34: ‘This particular family of metalworkers from Lahore excelled in 
certain metallurgical techniques, in particular the production of hollow cast globes. The variety in 
the techniques and designs of the engraved images on the globes suggest that the family maintained 
a workshop of metalworkers and apprentices, in which several people would perhaps be involved 
in the production of an instrument which nevertheless bore only the name of the family members 
supervising the production. ’ 
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taken as a photographic record of the real life. In 1992, I made a study of the 
astronomical instruments shown in Mughal miniature paintings. 1047 My study brought to 
light, for the first time, the only two cases of the pictorial representation of the 
ubiquitous sinking bowl water clock, but rarely any image of the astrolabe which was 
held in high esteem in the learned circles of Muslims. There are several paintings 
depicting the assemblage of astronomers measuring time and preparing the horoscope 
of the new born royal prince; the astronomers in these paintings are depicted more often 
with an obscure ring dial which is hardly mentioned in literature than with the astrolabe. 
With this caveat, we shall now discuss the evidence for the attribution of the celestial 
globe to Qa’im Muhammad. 

6.1. Technical and Linguistic Evidence 

Savage-Smith lists six technical and linguistic features which occur on the 
Smithsonian globe and on Qa’im Muhmmad’s two signed globes at the Stonyhurst 
College and at the Victoria and Albert Museum of London, in support of the attribution 
of the Smithsonian globe to Qa’im Muhammad: 

‘ [i] In Ursa Major the stars on the lower front paw are labelled tatimmat 
qafzah al-thalithah (the complement of the third lap), while [ii] Pegasus the 
star in the northernmost hoof bears undeciphered label, mrhlt al-faras. 
Furthermore, [iii] in the constellation Perseus the star name written on the 
sword held overhead is written as mu c tasam al-thurayya (the refuge of the 
Pleiades), which must be a misspelling of mfsam al-thurayya (the wrist of 
Pleiades). These terms are not known to occur in any star catalog nor on any 
globes or astrolabes except the globes No. 11 and No. 13 made by Qa’im 
Muhammad ibn Tsa ibn Allahdad AsturlabI Lahuri HumayunI made in 1032 
h/ad 1622-1623 and ad 1626-1627 ... [F001 and F003]. On both of these 
globes the identical terms are clearly inscribed. Two other globes by Qa’im 
Muhammad (Nos. 12 and 14 [i.e., F004 and F005]) were not available for 
detailed study, and it is not known if these terms occur on them as well. [...] 


1047 


Sarma 1992a. 
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‘ [iv] The positioning of the sequence of the lunar mansions along the ecliptic 
as done on the Smithsonian globe is known to occur on only one other globe, 
that being the earliest globe made by Qa’im Muhammad (No. 11). On these 
two globes, the first lunar mansion is placed at 13° House of Aries with the 
twenty-eighth lunar mansion at the vernal equinox, in contrast to the usual 
arrangement, in which the first mansion is at the vernal equinox and the 
second about 13° House of Aries. [...] 

‘ [v] Moreover, the maker of the Smithsonian globe has numbered the ecliptic 
continuously from the vernal equinox. On all other globes but one the 
graduations of the ecliptic are numbered in 30° intervals. This one exception 
is again the earliest globe by Qa’im Muhammad (No. 11) where he labels the 
ecliptic continuously from the vernal equinox as well as giving it a second 
set of numbers which divide it into 30° intervals. 

‘[vi] Finally, the star positions on the Smithsonian globe are identical to 
those on the globes of Qa’im Muhammad that have been examined.’ 1048 

These are undoubtedly very carefully made observations, but they cannot be 
treated as unique characteristics of Qa’im’s globes. That they occurred in the 
Smithsonian globe as well as in one or two globes signed by Qa’im is a mere coincidence 
and does not establish conclusively that the Smithsonian globe was made by Qa’im 
Muhammad and not by his son Diya’ al-Dln who continued the family profession 
obviously in the same workshop and possibly with some of the assistants who worked 
also with his father. Moreover, some of the features like [iv] and [v] are clearly 
engraving errors; these do not occur on F004 and F005 which carry the signature of 
Qa’im Muhammad. 

Finally, Savage-Smith offers a possible reason why this one particular globe is 
without signature while all other globes of this family which she had examined carry 
signatures and dates: 1049 


1048 


1049 


Savage-Smith 1985, p. 97. 
Savage-Smith 1985, p. 98. 
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‘It is quite probable that the maker, after completing the tedious construction 
of the sphere and the precise placement of the stars, the drawing and 
graduation of the great circles, delineation of the constellation figures and 
labeling of the stars, began to draw the equatorial tropic circles. In the 
northern hemisphere of this globe a lesser circle parallel to the equator but 
not in the position of the Tropic of Cancer was partially drawn (see Figures 
73 and 76). It would seem that having started to draw the tropics, the maker 
discovered that he had placed the northern circle too far from the equator. 
For this reason the maker may have stopped incising the circle and ceased 
work altogether on the globe, for such an error in engraving would be 
impossible to correct. This may well be the reason the globe bears no maker's 
signature and date, which were no doubt the last items to be added to a 
globe.’ 

There is indeed an unfinished small circle in the northern hemisphere but, if it was 
the northern tropic drawn at a wrong place, was that drawn as the last item of engraving? 

One would have thought that the globe-maker would first draw the reference 
circles including the tropics and mark the star positions with silver points and only then 
would proceed to draw the constellation figures around the star pointers and finally 
engrave the labels. In any case, this is not the only instance when an instrument produced 
at the Lahore workshop was left unsigned. Savage-Smith has not surveyed the astrolabes 
produced by the family, which is done in the present catalogue. Of the 134 astrolabes 
produced by this family, there are several astrolabes which are signed, but not dated, 
and a still larger number which are neither signed nor dated. These show no defects or 
short-comings. Therefore, it is futile to speculate why certain astrolabes were not dated 
or why certain astrolabes or celestial globes carry no inscription at all. 1050 

6.2. Art-Historical Evidence 

The art-historian Belloli sets out to study the ‘monographic peculiarities of the 
figures [on the Smithsonian globe] and their relation to counterparts on earlier and 


1050 


This is true not only of the products of the Lahore family, but of several other instrument-makers 
as well, such as Bulhomal and Salih who also left some instruments without signatures. 
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contemporary globes; and the significance of contemporary factors relevant to the 
globe’s manufacture,’ the contemporary factors being Mughal miniature paintings. She 
describes the various constellation figures on the Smithsonian globe in great detail; she 
notes how the human figures are delineated and their garments are represented and how 
the animal figures are represented. Of the other figures, she pays special attention to the 
figure of the ship in Argo Navis. 

Finally, she comes to the astonishing conclusion that: ‘A stylistic comparison 
between the Smithsonian globe figures and those on the other celestial globes listed in 
the catalog indicates an extremely close affinity between the Smithsonian figures and 
those on the globes (Nos. 11 and 13) signed by Qa’im Muhammad.’ 

It is difficult to see where this ‘extremely close affinity’ lay. As we have mentioned 
above, the human figures in the globes signed by Qa’im Muhammad in 1623 and 1627 
(which Belloli has seen) and also in the globes of 1629 and 1637 (which Belloli has not 
seen), are anatomically very inexact, which is not the case with the human figures of the 
Smithsonian globe. Belloli concedes that ‘the faces on Qa’im Muhammad’s figures 
differ somewhat in their idiosyncratic rendition from those on the Smithsonian globe’ 
but insists that ‘in all other ways the figures on the three globes are almost identical’. 

It is again difficult to see what these ‘other ways’ are. On the Smithsonian globe, 
the garments worn by the human figures are very carefully represented. On the four 
globes signed by Qa’im Muhammad, no great effort was made in this regard. In this 
connection, Belloli asserts that a sash tied at the waist with one loop is the most decisive 
factor not only in identifying the maker of the Smithsonian globe but also in fixing the 
precise time of its manufacture: 

‘A survey of paintings done under Akbar and Jahangir shows single-looped 
sashes occurring in works dated or attributed to the years between AD 1583 
and 1610 [fn. 53 ]. This suggests that such sashes were popular during 
Akbar’s reign and that fashion died out completely shortly after Jahangir 
gained the throne. 
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‘A preference for the single-looped sash worn by itself on Qa’im 
Muhammad’s globes 1051 suggests that he must have begun work as a maker 
of celestial globes during the reign of Akbar, continuing under Jahangir 
without adjusting his mode of dressing the constellation figures to mirror 
changes in the contemporary male fashions. Such a theory fits quite well 
with the generally conservative picture we have constructed of Qa’im style, 
especially in comparison to that of his son. In any event, Qa’im’s particular 
modification of outfit standards for male constellation figures on earlier 
globes to reflect contemporary garb justifies a dating of the Smithsonian 
globe to the first quarter of the seventeenth century or slightly earlier.’ 1052 

Assuming that the fashion of the single-looped sashes really died out after Jahangir 
ascended the throne, and assuming further that Qa’im Muhammad’s globes reflect the 
sartorial fashions of the Mughal court precisely by the year, how does one then explain 
the fact that Diya’ al-Dln depicts Andromeda with a single-looped sash in his globes of 
1663 at Hyderabad (F019) and Edinburgh (F020); also in the unsigned globe at Rampur 
(F027)? But the whole issue becomes irrelevant when we consider that in Mughal 
miniatures women are never shown with such single-looped sashes and that it is only 
the men, that too manual labourers, who wear single-looped sash, as for example, in the 
miniature showing Babur’s garden at Kabul. 1053 


1051 It is not clear on which of his globes by Qa’im Muhammad shows this preference for single-looped 
sashes. As it happens, just two globes signed by Qa’im Muhammad were available to Savage- 
Smith and Belloli, namely the one at Stonyhurst College (no. 11 in Savage-Smith Catalogue) and 
the one at the Victoria and Albert Museum (no. 13). But of these two globes, no figures are 
published of singled-looped sashes in Savage-Smith’s book. Fresh images I have obtained from 
the Stonyhurst college show Andromeda and Perseus with two loops, and Virgo and Bootes 
without any loops. The only figure with a single loop is Cassiopeia (see Figure F001.2). On Qa’im’s 
globe at New Delhi (F004), just the figure of Perseus is shown with a single loop and no other 
figure; I do not find any figure with a single loop on Qa’im’s globe at Patna (F005). Even on the 
Smithsonian globe, there are just two figures with a single loop, viz. Cassiopeia (Savage-Smith 
1985, Fig. 56) and Virgo (Savage-Smith 1985, Fig. 68). All others have either two loops or no 
loops. Thus there is no basis for Belloli’s theory of ‘preference for single-looped sash worn by 
itself on Qa’im Muhammad’s globes.’ 

1052 Savage-Smith 1985, p. 113. 

Titley & Wood 1999, front cover illustration and pi. 31. 


1053 
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In a like manner, Belloli assumes that the design of the boat in Argo Navis on the 
various Lahore globes reflects the contemporary Mughal naval architecture, in 
particular the different renderings reflect contemporary styles: 

‘The representations of the Argo constellation vary from globe to globe 
perhaps more than any of the other diagrams; this may have been due to local 
or temporal differences in ship design of a kind more radical than, for 
example, variations in basic fashion of dresses . Not all of the boats have sails, 
pennants, or even masts. Thus it is all the more significant that the Argo 
Navis diagram on Qa’im’s globe (no. 11, see Figure 46) is practically the 
twin of that on the Smithsonian globe.’ 1054 

As stated above, Diya’ al-Dln followed his father Qa’im Muhammad in the design 
of the ship; he did not make any substantial changes in the basic design, but only added 
embellishments. Therefore, there are many ship figures on Diya’s globes which appear 
to be close to Qa’im’s ship figures. Moreover, it is not correct to say that the differences 
in the rendition of the ship on the various globes reflect ‘local or temporal’ differences 
in ship design. In the vast territory of Mughal empire, there were prevalent several styles 
of ships. That the thirty and odd celestial globes made at Lahore carry a photographic 
record of the ship construction in the Mughal empire is an unwarranted assumption. The 
fact is that the ship designs on the Lahore globes do not even correspond to the ships 
depicted on Mughal miniature paintings, which themselves may not entirely reflect the 
contemporary reality. 1055 

The diverse renderings of the boat on the globes are not a factual record of 
technological changes or variations in naval architecture in the Mughal territories in the 
seventeenth century, but fanciful creations of the artist in the engraver who wished to 
add variety. In real life, no boat existed with such oversized figureheads. 

In sum, it is futile to look for one-to-one correlation between the clothing engraved 
on the globes and the clothing in real life or to attempt to correlate the artefacts or 
dresses to contemporary styles in the Mughal realm of the seventeenth century. Of 


1054 Savage-Smith 1985, pp. 109-111. 

1055 On the ships shown on Mughal miniatures, see Verma 1978, PI. LXXI. 
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course, the instrument makers are not immune to contemporary surroundings, but 
imagination also plays a significant role in the design of the constellation figures. Lahore 
instruments makers may not know the Greek mythological background of the human 
figures; but they would also not try to depict male figures with unusual names like 
Qiqd’us, Barsa’us, or cil- c Awwd\ or the female figures named al-Dhdt al-KursT or al- 
Mar’ah al-Musalsalah precisely like contemporary men and women, but try to distance 
them somewhat from contemporary styles. It is only Hamid, a rebel in many respects, 
who clothes them like contemporary men and women. 

Therefore, it is not these minutiae which are decisive in the attribution of the 
Smithsonian globe. More decisive are how confident the outlines of the human figures 
are, how accurate the anatomical details are and how well-formed the faces are. These 
can be best discussed by juxtaposing the images of the three main figures of Andromeda, 
Virgo and Centaurus in the two globes signed by Qa’im Muhammad at Delhi and Patna 
on the one hand with the same figures on the Smithsonian globe on the other; this will 
immediately show the great gulf between the globes signed by Qa’im Muhammad and 
the Smithsonian globe. 

Andromeda 1629 Delhi Andromeda 1637 Patna Andromeda nd Smithsonian 



(photo by S. R. Sarma) (photo by S. R. Sarma) (From Savage-Smith 1985, Fig. 62) 


Figure F9 - The figure Andromeda on three globes 

In these three renderings of Andromeda, although the physical posture is the same, 
the general design of the tunic, the sash and the necklace are the same, the refinement 
and elegance of the Smithsonian version is unmatched in the other two. 
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Centarus 1629 New Delhi 


Centaurus 1637 Patna 



(photo by S. R. Sarma) 


(photo by S. R. Sarma) 


Centaurus nd Smithsonian 



(from Savage-Smith 1985, Fig. 84) 

Figure F10 - The figure of Centaurus on three globes. 


In the first two figures, the shoulders of Centaurus are highly exaggerated in order 
to include the star points, and the faces are undefined. The legs of the horse are drawn 
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in very crude manner. No effort is made to give a proper shape to vine leaves held by 
Centaurus. As against these two, the horse on the Smithsonian globe is very accurately 
delineated, so also the upper human half, and the vine twig. 


Virgo 1629 Delhi Virgo 1637 Patna 



(photo by S. R. Sarma) (photo by S. R. Sarma) 


Virgo nd Smithsonian 



(from Savage-Smith 1985, Fig. 84) 


Figure FI 1 - The figure of Virgo on three globes. 


The only common feature in these three depictions of Virgo is the outstretched 
hand on the right. The outlines of the first two figures are extremely clumsy; the arms 
and the wings are undifferentiated; the faces can hardly be regarded as human faces. It 
is inconceivable that the person who drew these two repulsive faces could be the same 
as the one who created the highly elegant figure of Virgo on the Smithsonian globe. 

In sum, the physiognomy of the human figures, their facial features and garments 
on the first two globes are very primitive in comparison to the very fine rendition on the 
Smithsonian globe; the same is the case with the anatomy of the horse in the figure of 
Centaurus. The Smithsonian globe does not display any affinity with the globes made 
by Qa’im Muhammad and cannot be attributed to Qa’im Muhammad. 

On the other hand, in all the human figures engraved on the Smithsonian globe 
can be seen the refined hand of Qa’im’s son Diya’ al-Dln; and it is to him the globe is 
attributed in this catalogue under F028. 
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7. Conclusion 

Despite this disagreement on the attribution of the Smithsonian globe, I am heavily 
indebted to Savage-Smith’s splendid work, as the frequent references to it show. I have 
used her catalogue numbers for the identification of Indo-Persian globes (e.g. ‘ESS 11 ’). In 
her Islamicate Celestial Globes, she classifies the celestial globes into three classes: 

(A) those carrying the figures of all the 48 constellations and some 1020 star positions, 

(B) those without any constellation figures, but with the positions and names of some 
prominent stars, and (C) those without constellation figures or star names, but with 
only the major circles. I have followed this classification only in the case of 
anonymous globes; in the case of signed globes, I put together all the globes signed by 
a globe maker, whether the globes carried constellation figures or not. 

She also introduced a new class of ‘astrologer’s globes’. 1056 Whether they can be 
of any use to an astrologer or not, these are imperfectly made celestial globes, 
combing various desperate elements. More and more such globes are turning up in 
tourist markets in India. These are not included in this catalogue. 

Two globes occupy a special place in this catalogue and in the historiography of 
the instruments produced by the Lahore family. It is while studying the globe F018 at 
Berlin that von Kliiber became interested in the work of its maker Diya’ al-Dln and 
wrote to Sulaiman Nadvi, asking for relevant information. This query from von Kliiber 
resulted in Nadvi’s pioneering publication of 1935 where he surveyed, for the first time, 
eight astrolabes and four celestial globes made by various members of the Lahore 
family. 

Globe F013 made by Diya’ al-Dln in 1653 is with the Aligarh Muslim University 
where I spent my entire academic career. This is the first instrument by the Lahore 
family which I had the opportunity to study and which, in a way, set me off on my 
exploration of other extant Indian astronomical instruments. It is also one of the most 
beautiful instruments produced by Diya’ al-Dln. In my description of this globe, I shall 
provide a very comprehensive photographic documentation, illustrating all the 
constellation figures — as my personal tribute to Aligarh Muslim University. 


1056 


Maddison & Savage-Smith 1997, nos. 112, 113 and 114, pp. 160-165. 
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F001 CELESTIAL GLOBE BY QATM MUHAMMAD, 18 J (AD 1623-24) 

18th regnal year of Jahangir (AD 1623-24) 

Diameter 188 mm 

UK, Lancashire, Clitheroe, Stonyhurst College Library 
ESS 11; Repertoire 1 



Figure F001.1 - Globe with a modern stand (© The Governors of the Stonyhurst College) 
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This is the earliest globe produced in the Lahore family and also the earliest 
astronomical instrument created by Qa’im Muhammad. It was made for a high Mughal 
dignitary Nawab Ftiqad Khan; ‘Ftiqad Khan’ is a title conferred by the Mughal emperor 
Jahangir on Mirza Shapur, the brother of Nur Jahan Begum who was the consort of 
Jahangir. At the time when the globe was made, Mirza Shapur held the governorship of 
Kashmir. 1057 

The globe is cast as a single hollow sphere; there are three plugs, including one 
large one near the inscription in the southern hemisphere. Holes are bored at the celestial 
poles. 

Although this is the first of the five extant celestial globes which Qa’im 
Muhammad made, the constellation figures on this globe display maximum 
embellishment in comparison to his subsequent productions: in particular, in the minute 
engravings which cover the figures of the reptiles Hydra and Serpens, the eastern fish 
near Andromeda, and the wings of Virgo and Corvus. 

Circles 

The equator and ecliptic are represented by double bands, one divided in 1° and 
the 5°. These divisions of 5° are numbered on the equator continuously from 5 to 360, 
starting from the vernal equinox. Obviously by mistake, the ecliptic was also numbered 
in the same way from 5 to 360 from the vernal equinox onwards; later, when the mistake 
was realized, the ecliptic was renumbered separately in each sign from 5 to 30; these 
news numbers are smaller and placed wherever there was adequate space in the cell. 
The names of the zodiac signs are written along the ecliptic; the names of the 28 lunar 
mansions are also engraved along the ecliptic, but on the other side. Ecliptic latitude 
circles are drawn at 30° intervals. There are no other circles. 


1057 On Mughal titles, cf. Athar Ali 1985, p. xxiv and J 359, J 461, J 506: ‘... in official use, the title 
replaced the personal name; and the title earned later replaced the earlier title. For example, Nur 
Jahan’s father Ghiyas Beg held the title Ftimad-ud-daula, granted to him by Jahangir. His son Abul 
Hasan first received the title Ftiqad Khan [in 1020/1611-12]; subsequently, when the title Asaf 
Khan was conferred upon him [in 1023/1614-15], he relinquished the title Ftiqad Khan. The latter 
title was granted to his brother Shapur [in 1024/1615-16], who was then known by it.’ 
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Figure F001.2 - Vernal Equinox (© The Governors of the Stonyhurst College) 

Constellation Figures and Stars 

All the 48 constellation figures are drawn along with their names, and the positions 
of about 1020 stars are marked with inlaid silver points. Celestial poles and some major 
stars are named. Since the globe maker took great trouble in engraving these 
constellation figures, it will be useful to study their iconography and note their stylistic 
affinities or stylistic changes. We begin first with the inanimate objects, then the 
zoomorphic figures and conclude with the anthropomorphic figures. 
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Inanimate Objects 

From the viewpoint of iconography, the two constellation figures of Corona 
Borealis and Triangulum are the simplest. The former is drawn, to the right of Bootes, 
as a pair of lines, slightly heart-shaped, one inside the other, labelled surat al-Fakkah 
(see Figure F001.5). There are eight inlaid star pointers between the two lines. The 
largest of them is named Nciyyir al-Fakkah, ‘the luminous one of al-Fakkah (a Coronae 
Borealis). 

The figure of Libra is drawn as a common weighing balance with a beam from 
which the pans are suspended by three strings each (Figure F001.3). The pans are not 
shallow pans, but deep vessels with thick rims to which the strings are attached. This 
design of Libra is generally followed in all the Lahore globes. The star in the southern 
pan is labelled Kiffah JanubT, ‘southern pan’ (a Librae) and the northern counterpart 
Kiffah ShamcilT, ‘northern pan’ ((3 Librae). 

The constellation figure Crater (Figure F001.3) is depicted, close to Hydra and 
Corvus in the southern hemisphere, as a vessel with a narrow mouth and curved handles 
on each side; the top of the vessel is decorated with a graceful pattern. The figure is 
labelled surat al-Batiyah. There is no named star. 

The most prominent among the inanimate figures is the boat in the constellation 
Argo Navis. The large figurehead at the front is fashioned like a lion with its mane neatly 
combed back. At the back is a pavilion with an ornate dome surmounted by a trifoliate 
finial. The main mast is surmounted with a more elaborate trifoliate finial. The furled 
sails are tied to this main mast; a pair of chains fall from the main mast down to the 
figurehead. Pennants are attached to the figurehead, to the main mast and to the main 
deck. 1058 


1058 


See Savage-Smith 1985, Fig. 46. 
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Figure F001.3 - Autumnal Equinox (© The Governors of the Stonyhurst College) 


Zoomorphic Figures 

The zoomorphic figures can be divided in animals, birds and reptiles. We consider 
the animals first, beginning with the horse Pegasus. By convention only the front half 
of the horse is depicted on celestial globes: head, long neck with mane and wing and 
forelegs, and part of body cut in the middle (Figure F001.2). The rest of the horse’s body 
is not shown because it occupies the same space as the figure of Andromeda and shares 
some stars with the latter. The horse’s head, which is partly obscured by the scale of the 
equator, is accurately drawn; the mane on the neck is indicated by a series of short lines 
drawn very close to one another; the wing gets the greatest attention, with meticulously 
drawn scales and feathers on the fringe. But no such care is shown to the forelegs, which 
look like the chair legs, without any hoofs. 
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The figure is labelled surat Faras al-A c zam, ‘figure of the larger horse’ (Pegasus). 
Several stars in this constellation are named: Matn al-Faras, ‘side of the horse’ (a 
Pegasi); Mcinkib al-Faras, ‘shoulder of the horse’ ((3 Pegasi); Jandh al-Faras, ‘wing of 
the horse’ (y Pegasi); Surrat al-Faras, ‘navel of the horse’ (5 Pegasi). These four 
together are known as the ‘Square of Pegasus’. The last star is common to Andromeda 
and carries a second designation Rds al-Mar’ah al-Musalsalah, ‘head of the chained 
woman’ (a Andromedae). The star near the mouth is labelled as Fam al-Faras, ‘mouth 
of the horse’ (e Pegasi). 

There are three pairs of stars with the common designation sa c d, which means 
roughly ‘omen’. The two large stars on the neck are called Sa c d al-Humam, ‘ sa c d of the 
hero’ or ‘sa c d of the sleet or hail’ (g| Pegasi); the two stars on the stomach between the 
legs Sa c dBdri c , ‘an excellent su'd' (/,p Pegasi); the two stars on the lower leg Sa'dMatar, 
‘a rainy sa'd' (qo Pegasi). 

Two stars close together at the back of the wing are labelled al-Kub; Savage-Smith 
states that it is an error for al-Karab, ‘the place where the rope is attached to a bucket’, 
which is derived from another conception of a leather bucket in this constellation. 1059 

Finally, near the hoof of the lower leg is a label mrhlat al-Faras. Savage-Smith 
remarks that ‘ [t]his star does not bear an individual name in any of the literature or any 
other studied globes’, with the exception of F003 and F028. 1060 

The first zodiac sign Aries is depicted as a goat with its head turned backwards 
(Figure F001.2 and Figure F001.7). The horns, mane, and tail are engraved with series 
of lines and the cloven pairs of hoofs are marked in each leg. The figure is labelled surat 
al-Hamal. The two stars on the horns receive the names Muqaddam al-Sharatayn, ‘the 
anterior one of the two signals’ (|3 Arietis) and Mu’akkhir al-Sharatayn ‘the posterior 
one of the two signals’ (y Arietis). 

As in the figure of Pegasus, only the front part of the bull is depicted also In the 
figure of the second zodiac sign Taurus, only the front part is depicted, as is done in the 
figure of Pegasus; i.e., just the head, horns, forelegs and rump. The label surat al-Thawr 


1059 Savage-Smith 1985, p. 159. 

1060 Savage-Smith 1985, p. 160. 
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is engraved on the body. The star near the eye is named c Ayn al-Thawr, ‘eye of the bull’ 
(a Tauri). 

The zodiac sign Leo is shown in full (Figure F001.3), but its body is contracted in 
the middle, with a high rump, rear legs tall and straight like pillars and short fore legs 
which are folded. The end of the tail makes a loop to accommodate a star. The face is in 
three-quarters profile, with eye, nose, jowls and whiskers. A series of long parallel lines 
on the head indicate its mane; the fur on the neck is suggested by four curls. Unlike 
Aries and Taurus, the figure of Leo faces west. 

The title surat al-Asad is written near the mane of the lion. The two stars between 
the eyes are called respectively Rds al-Asad Shamdli, ‘northern head of the lion’ (p 
Leonis) and Rds al-Asad JanubT, ‘the southern head of the lion’ (e Leonis). The other 
named stars are: Qalb al-Asad, ‘heart of the lion’ (a Leonis, Regulus); Al-Sarfah, 
‘change of the weather’ (|3 Leonis); Al-Jabhah, ‘forehead’ (y Leonis) Zahr al-Asad, 
‘back of the lion’ (5 Lionis); Mankhar al-Asad, ‘nose of the lion’ (k Leonis); Mankib 
al-Asad, ‘shoulder of the lion’. 

The constellation Raven is shown pecking at the serpent Hydra, to the right of 
Crater (Figure F001.3). The two upraised wings are filled with short strokes to create 
the impression of feathers, and long parallel lines are drawn to indicate the tail feathers. 
The label surat al-Ghurdb is engraved in the space between the two wings. There are 
three named stars: Minqdr al-Ghurdb, ‘beak of the raven’ (a Corvi); Janah al-Ghurdb 
al-Ayman, ‘right wing of the raven’ (y Corvi); and Janah al-Ghurdb al-Aysar, ‘left wing 
of the raven’ (5 Corvi). 
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Figure F001.4 - Constellation figure Cetus (detail of Figure F001.2) 


The figure of the sea-monster Cetus is a combination of whale, bird and dog. It 
stands on two bird legs, each with three toes; the long body is engraved with closely 
drawn series of parallel lines to indicate the feathers. The neck is adorned with a collar 
with beads; the head is shaped like a dog’s head with pointed ears; on the head are drawn 
a series of oblique lines to indicate the fur. The label surat al-Qaytus is engraved on the 
body. There are four named stars: Fam al-Qaytus, ‘mouth of Cetus’ (7 Ceti); Kaffal- 
Jadhma’, ‘the cut-offhand’ (a Ceti). On the tail there are two stars Dhanab al-Qaytus 
Sham all, ‘northern tail of Cetus’ (1 Ceti) and Dhanab al-Qaytus Janubi, ‘southern tail of 
Cetus’ (|3 Ceti), but the tail is not properly bifurcated to indicate fins of the fish. 
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The two serpents Hydra (Figure F001.3) and Serpens and the eastern fish of the 
constellation Pisces are engraved with tiny scales. Hydra carries the label surat al- 
Shujd c , with two named stars Fard al-Shuja c , ‘the isolated one of the serpent’ (a Hydrae) 
and Mankhar al- Shuja c , ‘nose of the serpent’ (a Hydrae). Serpens is labelled as ( surat 
al-Hayyah). 

In the constellation Pisces, the eastern fish situated under the arm of Andromeda 
is filled with scales (Figure F001.7), while the western counterpart which is engraved 
on the equator scale immediately to the west of the vernal equinox is not filled with 
scales, probably because these would interfere with the division marks on the equator. 
But both are decked with scarves around their neck, the eastern one with pattern and the 
western one without. From the mouths of both issue long forked tongues. The label surat 
al-Hiit is engraved next to the scarf of the western one. 

Human Figures 

Qa’im appears to draw the human figures, their clothing, hair and face, according 
to a set formula. Bootes, for example, is clothed in a short tunic; two parallel lines 
indicate the sash tied around the waist; from the knot at the middle, two loose ends fall 
down in the form of an inverted Roman letter V and are decorated with a border and 
fringes. On either side of these is a kind of decoration on the tunic. The lower half of 
the tunic is flared, the edges are decorated with double lines. The V-neck is also 
emphasized with double lines. There are pairs of parallel lines at the elbows and wrists, 
to indicate armlets and bracelets, or the ends of the sleeves. The legs are encased in 
boots with spurs. But there are no lines to indicate any nether garment. 

The hair on the head falls in two strands on either side of the face. One strand 
terminates in a trifoliate formation. The face is shown in full. The eyebrows, eyes, nose 
and the nostrils are all drawn together producing a grotesque appearance. A long bow¬ 
shaped line and a very short line below denote the upper and lower lips. With his left 
hand Bootes holds erect a sword, with a handle, wrist-guard and blade. The handle is 
very crooked, but is decorated with a trifoliate end. 

The label reads surat al-Baqqdr wa Hud al-Awwd ’ (figure of the howler, that is, 
the ox-driver). The star on his forehead is named Rds al- Awwd’, ‘head of the ox-driver’ 
(|3 Bootis). The star below the hemline of his tunic is labelled as Simak Rdmih, ‘the 
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armed Simak ’ (a Bootis, Arcturus); and the star on the forward calf is called Mufrid al- 
Rdmih, ‘solitary [star] of the lancer’ (r| Bootis, Mufrid). 



Figure F001.5 - Constellation figure Bootes (detail of Figure F001.3) 


The constellation figure Perseus is drawn almost in the same style. He also wears 
a short tunic with a sash at the waist; the two loose ends make a loop each and then fall 
down together up to the hemline. The hemline, the two ends of the sash and the sleeves 
are decorated with pairs of parallel lines. He too wears boots with spurs. There are pair 
of lines near each knee suggesting breeches of some kind. His hair falls in two strands 
on either side of the face. The facial features consist of eyebrows, eyes, heart-shaped 
nostrils, lips represented by a long bow-shaped line and a very short line below it, and 
a long beard. The head of the ghoul which he carries is also drawn in a similar manner. 
His sword has a wrist guard and a curved blade. 
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Figure F001.6 - Constellation figure Perseus (detail of Figure F001.2) 


The label, engraved in two lines to the right of the figure, reads surat Barsa’us wa 
Huma Ramil Ras al-Ghul (figure of Perseus, that is, the bearer of the ghoul’s head). The 
star on his stomach is named Mirfaq al-Thurayya, ‘elbow of al-Thurayya (a Persei); 
the one on his left foot c Atif al-Thurayya, a mistake for c Atiq al-Thurayya, ‘the shoulder- 
blade of al-Thurayya'’ (05 Persei); the star on his shin-bone Mankib al-Thurayya, ‘the 
shoulder of al-Thurayya ’ (e Persei); and the star on the head of the ghoul Reis al-Ghul, 
‘head of the ghoul’ (|3 Persei). Under the sword is written muqsam al-Thurayya; 
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according to Savage-Smith, it is a mistake for Mfsam al-Thurayyd, ‘wrist of al- 
Thurayyd' (hy_ Persei). 1061 

The constellation figure of Andromeda also follows the same formula, but with an 
ankle-length gown. The sash at the waist is indicated by three lines; the two loose ends 
form two loops at the waist and then fall down together up to the hemline of the gown. 
The two ends of the sash, the hemline, the two sides of the skirt, the sleeves are all 
decorated with three or four lines. The neckline is not indicated, but there is drawn a 
bead necklace. Below the gown, the ankles and feet are bare. Her two arms are stretched 
out; the hands and fingers are clearly drawn. The hair falls in strands on either side of 
the face. The two eye brows are drawn as a single line. For once, the almond-shaped 
eyes and pupils are drawn accurately. The nostrils are drawn in the form of a heart. A 
very long bow-shaped line indicates the upper lip. The lower lip is bud-shaped. If only 
the nose were drawn somewhat better, the face would have been passable. 

The label reads surat al-Mar’ah al-Musalsalah (the figure of the chained woman). 
As mentioned already, the star on the forehead is common to Andromeda and Pegasus 
and has two names Rds al- Mar’ah al-Musalsalah, ‘head of the chained woman’ (a 
Andromedae) and Surrat al-Faras, ‘navel of the horse’ (5 Pegasi). The star on her 
stomach is named Batn al-Hut, ‘belly of the fish’ (|3 Andromedae); the one on her right 
foot carries the label Rijl al-Musalsalah, ‘foot of the chained one’ (y Andromedae). 


1061 


Savage-Smith 1985, p. 149. 
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Figure F001.7 - Constellation Figure Andromeda (detail of Figure F001.2) 


On her lower left is the constellation figure of Cassiopeia (Figure F001.2); it is 
drawn more or less in the same manner. Her gown is not clearly defined; it appears to 
be knee-length and full-sleeved. But the sash is clear with a single loop; the two ends 
with pattern fall together on to her knees. Her feet are clad in shoes. She is seated on a 
high chair; the two back posts are very tall with trifoliate finials. The figure is labelled 
surat Dhat al-KursT (figure of the one with chair); a star near her left elbow is named 
Kaff al-Khadlb, ‘dyed hand’ (|3 Cassiopeiae, Kaff). 
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On the lower right of Andromeda is the figure of Triangulum. It is drawn as an 
isosceles triangle, the base being shorter than the two sides. The constellation is not 
labelled. There are four star pointers, three at the base and a larger one at the apex; the 
last one is named Ras al-Muthallath, ‘head of the triangle’ (a Trianguli). 



Figure F001.8 - Constellation figure Virgo (detail of Figure F001.3) 


The figure of Virgo also follows the same formula as Andromeda, but the long 
gown is without any decorative lines; the V-shaped neckline is extended up to the sash. 
The engraver intended to draw two lines to indicate the sash around the waist, but did 
not complete the lower line. The two loose ends of the sash hang down together. The 
hair and face are depicted in the same manner as Andromeda. The only feature where 
the engraver paid greater attention are the two wings, in particular, the northern wing 
where each tiny segment is carefully hatched with parallel lines. The figure carries the 
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label surat al-Sunbulah (figure of the ear of wheat). There is only one named star which 
is on her right palm, with the name Simak A c zal, ‘unarmed Simak ’ (a Virginis, Spica). 

Stand 

Savage-Smith states that ‘the ungraduated metal meridian ring and the wooden 
pedestal stand on which it is mounted are of very recent origin,’ 1062 but the photo 
provided by the Stoneyhurst College (Figure F001.1) shows clearly that the meridian 
ring is divided in 1° and 5° and numbered from 5 to 90, separately in each quadrant, 
starting at the north and south points and reaching up to the zenith above and nadir 
below. The non-functional wooden stand is modern. 

Inscription 

The inscription is engraved in two lines along an arc around the southern ecliptic 

pole. 

sahib nawab i' tiqad khcin sanah 18 julus jahdngTrT 

sarfat aqal al- c ibad qa’im muhammad ibn c Tsd ibn allahdad asturldbllahurl 
humdyum. 

‘Owner Nawab Ftiqad Khan. Eighteenth regnal year of Jahangir. 

The Work of the least of the servants [of God] Qa’im Muhammad, son of 
c Isa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun.’ 

The eighteenth regnal year of Jahangir began on 21 March 1623 (20 Jumaida al- 
Awwal 1032 AH) and lasted up to 20 March 1624. 

Provenance 

Acquired in Lucknow in 1858. 

Bibliography 

Savage-Smith 1985, no. 11, p. 224, figs. 12, 13, 37, 41 and 46 


1062 


Savage-Smith 1985, p. 124. 
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F002 CELESTIAL GLOBE BY QATM MUHAMMAD, 1035 AH (AD 1626) 1063 

21st regnal year of Jahangir, 1035 AH (AD 1626) 

Diameter ? 

Paris, PC 

ESS 12; Repertoire 3 

The globe is cast as a hollow sphere by the lost wax process; there is a large 
circular plug on the equator where the figure of Ophiuchus is engraved. 

Circles 

The equator and the ecliptic are graduated in single degrees with every fifth 
numbered; the equator is numbered from 0 to 360 continuously from the vernal equinox 
onwards and the ecliptic from 5 to 30 separately in each zodiac sign. The names of the 
zodiac signs are engraved along the ecliptic ring and those of the lunar mansions are 
incised on the other side of the ecliptic ring. There are ecliptic latitude circles. Besides 
the names of zodiac signs and lunar mansions, those of the constellations, celestial poles 
and some prominent stars are also engraved. 

Constellation Figures and Stars 

All the 48 constellation figures are represented and positions of some 1020 stars 
are marked by inlaid silver points. 

Stand 

The quadruped stand with ungraduated horizon ring is a modern replacement. 
There is no meridian ring. 

Inscription 

The following inscription is engraved around the ecliptic and equatorial poles in 
the south: 

sanah aqall al-cibad qa’im muhammad ibn clsd ibn allahdad asturldblIdhurT 
humayum sanah 1035 hijn sanah 21 julus jahangm. 


1063 


Entry based on Savage-Smith 1985, no. 12, pp. 224-225, Fig. 36. 



F002 - Celestial Globe by Qa’im Muhammad, 1035 AH (AD 1626) 


2669 


‘The work of the least of the servants [of God] Qa’im Muhammad, son of 
clsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun [in] the year 1035 Hijrl, the twenty-first regnal year of Jahangir.’ 
The year 1035 Hijrl lasted from2 October 1625 to 20 September 1626; Jahangir’s 
21st regnal year commenced ca. 21 March 1626. Therefore, the astrolabe was made 
between 21 March and 20 September 1626. 

Provenance 

Formerly in the collection of Bahari of Teheran. 

Bibliography 

Savage-Smith 1985, no. 12, pp. 224-225, Fig. 36. 
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F003 ® CELESTIAL GLOBE BY QATM MUHAMMAD, 22 J (AD 1627) 

22nd regnal year of Jahangir (AD 1627) 

Diameter 134 mm 

London, Victoria and Albert Museum (# M. 828-1928) 1064 
ESS 13; Repertoire 4 

Cast as single hollow sphere, with one plug in the region of Piscis Austrinus. 
Circles 

The ecliptic and equator are represented by double bands, graduated in 1° and 5°. 
On the equator the groups of 5° are numbered continuously from 5 to 360, starting at 
the vernal equinox. On the ecliptic, these are numbered from 5 to 30, separately in each 
zodiac sign. The names of the zodiac signs are engraved along the ecliptic. There are 
ecliptic latitude circles. 

Constellation Ligures and Stars 

The globe carries the full set of 48 constellation figures and 1020 stars inlaid with 
silver points of 3 different sizes. The constellations, the celestial poles, and several 
major stars are labelled. Some of the human figures are carefully delineated. 

Bootes wears a knee-length tunic with half sleeves, the flap closing on his right 
side, with a sash around the waist, two ends of which fall down in the form of the 
inverted Roman letter V. Two purses are attached to the sash. He wears pointed boots. 
His hair in shown in two strands, but his face is not well defined. 

Virgo is depicted with a skirt up to the middle of the calves; her fingers and toes 
are well drawn; she wears bracelets on her wrist. 

Scales are engraved on Piscis Austrinus and on Virgo’s wing feathers. 

Stand 

Stand (ht. 143) with three legs which stand on a ring with six lobes. The ring is 
joined by three bars; at their junction is a central leg to support the semicircular arc 


1064 


The Victoria and Albert Museum wrote to say that they do not permit publication of private 
photography of their objects. Therefore, this entry is regretfully without my photos. 
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which holds the meridian ring in position. A semicircular arc is attached to the horizon 
ring below at east and west points. At right angles to this is a quarter circle in which 
there are 11 holes. 

The horizon ring is divided into three bands; the inner band is graduated in 1 °, the 
middle one is numbered from 5 to 90, separately in each quadrant, starting at the east 
and west points and reaching up to the north and south points. The outer band is 
engraved with the names of the four compass directions and the four intermediate 
directions. 

The meridian ring is graduated in 5° and labelled in the upper half. 

Inscription 

The inscription is engraved in an arc around the southern ecliptic pole: 

sarfat aqall al- c ibad qa’im muhammad ibn c lsd ibn allahdad asturdlbl 
humdyum lahurT; sanah 22 julus jahdngm 

‘The work of the least of the servants [of God], Qa’im Muhammad, son of 
c Isa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor 
Humayun] in the regnal year 22 of Jahangir.’ 

Jahangir’s twenty-second regnal year commenced ca. 21 March 1627 and he died 
on 8 November 1627. The celestial globe was completed between these two dates. 

Bibliography 

Savage-Smith 1985, no. 13, p. 225, Figs. 38 and 42. 
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F004 ® CELESTIAL GLOBE BY QA’IM MUHAMMAD, 1039 AH (AD 1629-30) 
Diameter 136 mm 

New Delhi, National Museum (#80.705) 



Figure F004.1 - Inscription on the globe (courtesy National Museum, New Delhi) 

This globe was made for Ibn Nur al-Dln Hussayn Abu Talib Tabatabal Yazd, 
whose name is embossed in large letters in an arc around the southern ecliptic pole. 1065 
It is cast as a single hollow sphere by the cire perdue process. There is a neat circular 
plug of about 21 mm diameter at the North Pole. Holes are made at the two celestial 
poles. There is silvery sheen on the globe. The original stand is not extant. 


Circles 

The equator and the ecliptic are represented by double bands, the inner one divided 
in 1 ° and the outer band in 5°. The outer band of the equator is numbered in 5s from 5 


1065 


It is not known who this patron was. He does not seem to have held any rank at the Mughal court; 
his name is not listed in Athar Ali 1985. 
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to 360, starting from the vernal equinox. The outer band of the ecliptic is numbered 
from 5 to 30, separately for each of the 12 signs. The names of the signs are engraved 
in long flowing style either below or above the ecliptic circle. There are ecliptic latitude 
circles, but no tropics or polar circles. 

Constellation Figures and Stars 

All the 48 classical constellation figures are depicted together with their names 
which are preceded by the term surat (AH' The positions of about 1020 fixed stars 
are marked with inlaid silver points; some of the important stars are named. The 
northern and the southern celestial poles are named respectively as al-qutb al-shamalT 
and cil-qutb al-janubl Some silver nails near the North Pole became detached and are 
lost. 

The quality of the constellation figures on this globe is generally inferior to the 
quality of the figures on the globe of 1623 (F001). On this globe there are no minute 
engravings of the scales on the bodies of serpents and of the fishes, or of feathers in the 
wings of Virgo, Corvus and other birds, as is done in globe FOOl. 

A few of the constellations figures drawn on this globe will be described below, 
starting with the constellation Ursa Major. The name of the figure is engraved in front 
of its head as surat Dubb Akbar. The bear in this constellation hardly resembles a bear; 
it looks more like a donkey. Moreover, the two legs on its right are anatomically 
incorrect. But the names of the stars in this constellations are of great interest, because 
they reflect a complex mixture the original Greek notions and the later Bedouin 
conceptions regarding this constellation. 1066 While the Greeks saw it as a bear (also as a 
cart), the Bedouin tradition saw a bier in the four stars forming a square; in the present 
figure, they form rather a rhombus. Their collective name al-na c sh, ‘the bier’ (a(3y5 
Ursae Majoris) is written on the rump of the bear. The individual names of the four stars 
are also written. The first one on the left at the top is named Zahr al-Dubb, ‘back of the 
bear’ (a Ursae Majoris), the second one at the top carries the name Maghriz al-Dubb, 
‘base of the bear’ (5 Ursae Majoris); the one immediately below it is called Fakhdh al- 


1066 


On this nomenclature, see Savage-Smith 1985, pp. 134-136. 
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Dubb, ‘thigh of the bear’ (y Ursae Majoris) and the star at the base of the neck has the 
designation Mirdt al-Dubb, ‘loin of the bear’ (|3 Ursae Majoris). 



Figure F004.2 - Ursa Major (photo by S. R. Sarma). Notice the large circular plug. 


In the Bedouin tradition, three stars on the tail are conceived as the three mourning 
daughters who follow the bier; their collective designation al-bandt, ‘the daughters’, is 
written below the tail. The first one is named al-Jawn, ‘the black horse’ (e Ursae 
Majoris), the second al-Anaq, ‘the goat’ ('C Ursae Majoris) and the last al-Qa’id, ‘the 
leader’ (ij Ursae Majoris). 

The nomenclature of the twin stars in each of the four paws follows another 
tradition. Each pair is imagined to be the track of a deer’s cloven hoof when the deer is 
running away from the lion. Thus, the twin stars in the rear paw are named al-Qafzcih 
al-Ula, ‘the first leap’ (v| Ursae Majoris), those in the middle paw cil-Qcifzah al-Thdnx, 
‘the second leap’ (k|i Ursae Majoris), and those on the upper front paw al-Qafzah al- 
Thdlithah, ‘the third leap’ (ik Ursae Majoris). Furthermore, the two stars in the lower 
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front paw are given the label Tatimmat Qafzah al-Thalithah, ‘the complement of the 
third leap ’. 1067 



Figure F004.3 - Argo Navis with Canis Major (photo by S. R. Sarma) 

Qa’im Muhammad’s basic design of the constellation figure Argo Navis consists 
of a flat-bottomed boat with a high prow surmounted by a huge leonine figurehead, a 
cabin or pavilion at the stern covered by an ornate dome, a main mast to which the furled 
sails are tied, an open gallery incorporating an unidentifiable vase-like form, and two 
ornate oars one of which carries the star Canopus. Qa’im Muhammad’s son Diya’ al- 
Dln employs the same basic design on his globes with additional embellishments. 

On this globe, the leonine figurehead is drawn very perfunctorily; it would require 
much imagination to see the lion’s mane in the parallel series of strokes above the 
figurehead. At the rear is a domed pavilion with an ornate finial. At the top of the main 
mast also is a more elaborate finial. There are three pennants. The rolled-up sails are 


According to Savage-Smith 1985, p. 136, this name occurs only in the globes at Stonyhurst (F001), 
Victoria & Albert Museum (0) and at the Smithsonian (F028) and is otherwise ‘unknown in 
astronomical literature’. But it also occurs on 0 and 0; as far as I know, Savage-Smith has not seen 
these two globes. 


1067 
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tied to the top of the main mast; the two ropes to release the sails are tied to the 
figurehead. There are two fiddle-shaped oars on either side at front. The second one 
carries the star named Suhayl (a Carinae, Canopus). The name of the constellation is 
engraved above the figure on the right sural al-Safinah. In front of the ship is the clumsy 
figure of Canis Major, with poorly drawn legs; it is labelled surat Kalb al-Akbar. 



Figure F004.4 - Virgo on the left; Andromeda, Cassiopeia and Perseus on the right (photos by S. R. 


Sarma) 

The human figures are the least attractive features on this globe. In the figures of 
Virgo, Andromeda, Cassiopeia and Perseus, their shoulders and arms are not correctly 
depicted. The eyes and mouths of all these figures are drawn in such a manner that they 
all look downwards with sullen expressions on their faces. 

Virgo is drawn without any hair, her arms and wings are not clearly separated. 
The right, or rather the southern arm is not shown at all. In the northern arm, the palm 
should be facing the viewer and not the other way. The nose looks like a trifoliate leaf. 
Her gown is also very incompletely drawn. Her label is engraved to the right of her face 
surat al-Sunbulah. On her right palm is situated the bright star SimakA c zal (a Virginis). 
In the figures of Andromeda, Cassiopeia and Perseus the labels are the same as on globe 
F001, but the rendition is rather inferior. 
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Figure F004.5 - Sagittarius (left) and Centaurus (right) (photos by S. R. Sarma) 


Qa’im Muhammad’s utter inability to draw the legs of horses becomes manifest 
in the composite figures of Sagittarius and Centaurus. In both figures the tails of the 
horses are drawn with great care, but the legs are very crude. In Sagittarius, the human 
half has no torso; the neck of the horse is extended into the human head. In Centaurus, 
the three olive branches look like three toothed wheels of a machine. Both wear caps; 
Sagittarius a conical cap with a trifoliate finial; the flowing headband, which 
accommodates several stars, is attached not to the cap but to his face. 
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Figure F004.6 - Inscriptions (detail from Figure F004.1) 


Inscription 

The name of the dignitary for whom the globe was made is embossed in large 
letters in an arc around the southern ecliptic pole, starting from the southern equatorial 
pole: 

sdhibuhu ibn nur al-din hussayn abu tdlib tabdtabd’Tyazd 

‘The owner [is] Ibn Nur al-DTn Hussayn Abu Talib Tabataba’I of Yazd.’ 

Below this is engraved the globe maker’s signature in much smaller and plainer 
letters; but it could not be completed in one continuous line, because the end of the 
constellation figure Eridanus and the label of the star Akhir al-Nahr stood in the way. 
Therefore, the date was engraved in two instalments at two different places: sanah 1039 
hijn is written below the foot of Centaurus at the top right and sanah 2 julus shah jahan 
next to the name of the owner. The signature omits the word asturldbT, without which 
the word humdyum does not make much sense: 

san c at aqall al- c ibad qd’im muhammad ibn c Tsd ibn allahdad humdyum IdhurT 
sanah 1039 hijri sanah 2 julus shah jahan. 
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‘Made by the least of the servants [of God], Qa’im Muhammad, son of c Isa, 
son of Allahdad of Lahore, [the astrolabe maker to the Emperor] Humayun 
[in] the year 1039 Hijrl, the second regnal year of Shah Jahan.’ 
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F005 ® CELESTIAL GLOBE BY QATM MUHAMMAD, 1047 AH (AD 1637-38) 
Diameter 173 mm 

Patna, Khuda Bakhsh Oriental Public Library 
ESS 14; Repertoire 7 = 8 1068 



Figure F005.1 - Globe with stand (photo by S. R. Sarma) 


This globe is cast as a single hollow sphere; there are two plugs: a heart-shaped 
one (length 70, width 57) near the south pole and a circular one (d. 23) near the north 
pole. Holes are bored at the equatorial poles. 

Circles 

The equator and ecliptic are represented by double bands; the inner band is divided 
in 1° and outer one in 5°. The equator is numbered from 5 to 360, starting at the vernal 
equinox, while the ecliptic circle is divided into 12 signs and each sign is in 5° and 
numbered from 5 to 30. The names of the signs are engraved along the ecliptic circle. 


1068 Repertoire lists it twice, one under ‘Patna (Bihar, Inde): Khuda Baksh Oriental Public Library 
(1127)’ and another time under ‘Bankipore (Bihar, Inde): Bibliotheque Orientale’. Bankipore is 
the suburb of Patna where Khuda Bakhsh Oriental Public Library is situated. The Repertoire states 
that Nadvi gave two different locations, which is not the case. Nadvi merely mentions Bankipore 
Library. 
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but not the names of the lunar mansions. Six ecliptic latitude circles divide the ecliptic 
at right angles, creating 12 houses of the zodiac. There are no tropics, nor polar circles. 

Constellation Figures and Stars 

The full set of 48 constellation figures are drawn and labelled with their names 
preceded by the term surat occasionally also For the first time, the word 

burz was added to the labels of the figures of the zodiac signs, e.g., surat burj sunbulah 
(figure of the zodiac sign Virgo). The positions of 1022 stars are indicated by inlaid 
silver points and the names of some of these stars are engraved. In a long inscription, 
Qa’im Muhammad explains that he had added 3° to the star longitudes given by Mirza 
Ulugh Beg so that the positions on the globe correspond to the year 1047 Hijrl. 

However, the quality of the constellation figures, whether they are human figures 
or others, engraved on this globe is much inferior to that of the earlier globes by Qa’im. 
For example, the figure of Centaurus is almost like the same in F001 with the legs of 
the horse drawn very crudely, but here the human arms are also depicted in the same 
crude manner as the horse-legs. Centaurus is labelled as surat al-Qanturus, Lepus surat 
al-Saba c and the star on the foreleg of the horse Rijl al-Qanturus, ‘foot of Centaurus’ (a 
Centauri). 

In the case of human figures, the outlines very often do not correspond to human 
anatomy and the faces are drawn with stump-like noses, eyes without expression and 
mouths represented by crooked lines. Minimal attention is paid to their clothing. The 
tunics are indicated mainly by the hemline at the bottom. Sometimes a girdle with a 
buckle is added at the waist; often the neckline or the ends of sleeves are not indicated 
and figure appears to be naked in the upper half. 
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Figure F005.2 - Centaurus and Lepus (photo by S. R. Sarma) 


Perhaps the most successful human figures on this globe are those of Hercules and 
Serpentarius. The figures are anatomically correct and the faces with locks of hairs on 
either side are not unattractive. Hercules is labelled as surat al-Jdthl (figure of the 
kneeling man) and the star on his forehead Rds al-Jdthl, ‘head of the kneeling man’ (a 
Herculi). The label of Ophiuchus reads surat al-Hawwd (figure of the snake charmer) 
and the star on his forehead Rds al-Hawwd, ‘head of the snake charmer’ (a Ophiuchi, 
Rasalhague). 
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Figure F005.3 - Hercules (left) and Serpentarius (photo by S. R. Sarma) 

Andromeda is rendered in a like manner, with outstretched hands. The face is 
rendered clumsily with a stump nose, wide mouth, ugly ears, life-less eyes. Two strands 
of hair fall on either side of the face; the left strand looks more like the bud of a bell¬ 
flower rather than the strand of hair. The tunic is closed in the front, the ends of the sash 
fall vertically down with a loop. Six small circles across neck suggest a necklace. 

The name of the constellation is engraved above her left shoulder: surat al-Mar’ah 
al-Musalsalah (figure of the chained woman). The star on her forehead is designated as 
Rds al-Mar’ah al-Musalsalah, ‘head the chained woman’ (a Andromedae); it also 
carries a second name Surrat al-Faras, ‘navel of the horse’ (6 Pegasi). The star above 
Andromeda’s right hand is called Jandh al-Faras, ‘wing of the horse’ (y Pegasi). 
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Figure F005.4 - Andromeda with Cassiopeia on the lower right (photo by S. R. Sarma) 


On the lower right is Triangulum with the label surat al-Muthallath (figure of the 
tringle) and the star at the apex is named Reis al-Muthallath, ‘head of the triangle’ (a 
Trianguli). The star on Andromeda’s right foot carries the name Rijl al-Musalsalah, 
‘head of the chained[woman]’ (7 Andromedae). Her rescuer Perseus is depicted just 
below her figure. It is amusing that his upraised sword (which is supposed to protect her 
from the sea-monster Cetus) looks as if it is piercing her foot! 
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Figure F005.5 - The figure of Virgo (photo by S. R. Sarma) 

The figure of Virgo on this globe is the most repulsive female human figure even 
drawn by Qa’im Muhammad. She is without any hair. Her shoulders, wings and arms 
are placed in anatomically impossible positions. Her name is engraved as siirat burj 
Sunbulah (the figure of the zodiac sign Virgo). The star on her southern palm is named 
al-Simak A c zal, ° (a Virginis). 

The figure Aquarius is also very ungainly. The outlines of his figure do not even 
match human anatomy even roughly. In drawing the face, Qa’im mixes up elements of 
profile and full front. The label reads siirat burj Dalw (the figure of the zodiac sign 
Aquarius). 
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Figure F005.6 - Aquarius (photo by S. R. Sarma) 


While all these figures are without any headgear, Cepheus the king of Egypt, is 
endowed with a highly complex crown. His face is drawn in profile; the tunic is fastened 
by a belt with a buckle in the middle. His label reads surat QTqd’us. In Figure F005.7 
can be seen some other constellation figures also. On the lower right is the figure of 
Draco, depicted in outline only without any scales. The label reads surat al-Tinnln 
(figure of the dragon); the star on its head is named Rets al-Tinnln, ‘head of the dragon’ 
(y Draconis). 

The largest figure in the middle is Cygnus with outstretched wings. Its legs folded 
in motion are drawn as crudely as the horse’s legs in Centaurus. The label is engraved 
above its neck: surat al-Dajajah (figure of the fowl). The large star on its beak bears the 
designation Minqdr al-Dajajah, ‘beak of the fowl’ (|3 Cygni); the star on its tail is called 
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Dhanab al-Dajajah Huwa al-Ridf, ‘tail of the fowl, that is to say, the follower’ (a 
Cygni). The second name al-Radf is derived from the Bedouin tradition. 1069 



Below the figure of Cygnus is the figure of Lyra; it is represented here as a crown 
and labelled as surat al-Shulyaq. The star in this constellation is named Nasr Wdqi c , 
‘falling eagle’ (a Lyrae, Vega). On the extreme right is the constellation Sagitta, 
represented by an arrow with a trifoliate arrow-head and the label surat al-Sahm (figure 
of the arrow). Above the arrow is the lower part of the figure Delphinus, entitled surat 
al-dulfin (figure of the dolphin) and the star on its tail named Dhanab al-Dulfin, ‘tail of 
the dolphin’ (e Delphini). To the right of the arrow is the lower part of Aquila; the star 
on its tail is labelled as Dhanab al-Uqab, ‘tail of the eagle’ (g Aquilae). 


1069 


Cf. Savage-Smith 1985, p. 146. 
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Stand 

The stand consists of a horizon ring supported by three 5-shaped legs with 
octagonal feet. It has a height of 160 mm. The horizon ring (width 18 mm, thickness 6 
mm) is graduated in 1 ° in the inner band and in 6°in outer band, but not numbered. 

The meridian ring (width 8 mm, thickness 6 mm) is graduated in 1° in the inner 
edge; groups of 6° are marked, but not numbered. There is semi-circular arc attached to 
the underside of the horizon ring at the east and west points to support the meridian ring. 


The axis of the globe is fixed permanently to the meridian ring. But the meridian 
ring can slide through the notches in the horizon ring and the supporting half circle, so 
that the globe can be adjusted to the desired terrestrial latitude. 



Figure F005.8 - Inscriptions on the globe (photo by S. R. Sarma) 


Inscription 

The signature of the globe maker is engraved in an arc around the southern ecliptic 
pole across the segments of Capricorn, Aquarius and Pisces; the date is added a little 
further away on the left, under Scorpio: 

sard at aqall al- c ibad qa’im muhammad ibn c Tsd ibn allahdad asturldbilahurT 
humdyum sanah 1047 hijrl sanah 11 juliis shah jahan. 

‘The work of the least of the servants [of God] Qa’im Muhammad, son of 
Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, [in] the year 1047 Hijrl, the eleventh regnal year of Shah Jahan.’ 

There is one more inscription in three lines further down (engraved in reverse 
direction) which states: 
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‘The whole of the complete globe contains 1022 stars, all of which scholars 
and astronomers have observed to be 48 constellations, just as has been 
observed also in the observatory of Mirza Ulug Beg, and we have added 3 
degrees to the position ( tawim ) of each fixed star, according to calculations 
of the scholars and wise men of this science, up to this date, the 
year 1047 H. 51070 

Between Ulugh Beg’s star catalogue of 1427 and the present celestial globe, there 
is an interval of 200 years. The precision of 3° in 200 years works to be 1° in 66 years 
and 8 month. Mahendra Suri also mentions the same rate of precision in his manual of 
1370. 1071 

Bibliography 

Savage-Smith 1985, no. 14, p. 225. 


1070 Translation by Savage-Smith 1985, p. 225. 

1071 Mahendra Suri, 1.40. 
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F006 CELESTIAL GLOBE BY MUHAMMAD MUQIM, 1049 AH (AD 1639-40) 1072 

Diameter ? 

Kuwait, PC 

ESS 15; Repertoire 12 

Cast as a single hollow sphere with a rectangular plug near the southern ecliptic 
pole. Probably with the original stand. Engraved with ecliptic latitude circles. 

Constellation Figures and Stars 

The globe carries the full set of 48 constellation figures; positions of about 1020 
stars are marked with inlaid silver points; stars are numbered within each constellation. 

Inscription 

The inscription at the end of the constellation of Eridanus reads thus: 

sarfat adaf al- ibad muhammad muqlm ibn c Tsd ibn allahdad asturldbl 
humayum lahunfi sanah 1049 hijrl. 

‘The work of the weakest of the servants [of God], Muhammad Muqlm, son of c Isa, 
son of Allahdad of Lahore, the astrolabe maker to [the Emperor] Humayun 
in the year 1049 Hijrl [= AD 1039-40].’ 


1072 


Entry based on Savage-Smith 1985, no. 15, pp. 225-226. 



F007 CELESTIAL GLOBE BY MUHAMMAD MUQIM, 1039 AH (AD1639-40) 
Diameter 135 mm 

Qatar, Doha, The Museum of Islamic Art (# MW. 146) 


2691 


1073 



Figure F007.1 - Globe with the stand (© The Museum of Islamic Art, Doha) 


On this elegantly crafted globe, the website of the Museum of Islamic Art, Doha, 
offers the following particulars: ‘MW. 146.1999. Brass Celestial Globe (modern stand), 
India (Lahore), 1049 AH (1639-1640 CE), made by Muhammad ibn 'Isa ibn al-Hadad 


1073 


Entry based on the three photos kindly provided by Marc Pelletreau, Head of Multimedia, The 
Museum of Islamic Art, Doha. 
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Asturlabi ibn Humayuni ... .’ The name of globe maker is not complete: it should read 
either ‘Muhammad Muqlm ibn Tsa ibn Allahdad Asturlabi Humayuni Lahurl’ or ‘Diya’ 
al-Dln Muhammad ibn Qa’inr Muhammad ibn Tsa ibn Allahdad Asturlabi Humayuni 
Lahurl’. I requested the museum for an image of the signature, but they did not send the 
image. 

Stylistically, constellation figures on the present globe match very well with those 
on the globes by Diya’ al-Dln Muhammad. Therefore, I had assumed him to be the 
maker of this globe. But in a recent paper, Savage-Smith confirms that the globe is by 
‘Muhammad Muqlnr Asturlabi Humayuni Lahurl’ and reproduces the same image as 
Figure F007.1. 1074 If so, it is not known whether it is identical with the globe F006 which 
too was produced by Muqlm in the same year or whether it is a different one. 

The globe appears to have been cast as a single hollow sphere by the cire perdue 
method. An oblong plug is visible on the equinoctial colure a little above the 
constellation figure of Andromeda. Holes are bored at the equatorial poles and the axis 
passes through them. 

Circles 

The equator and ecliptic are divided in 1° and 5°; the equator is numbered 
continuously from 5 to 360, starting from the vernal equinox; the ecliptic is numbered 
from 5° to 30°, separately in each of the twelve signs. The names of the signs are 
engraved along the ecliptic. There are ecliptic latitude circles, but no tropics or arctic 
circles. 

Constellation Figures & Stars 

The outlines of all the 48 classical constellation figures are drawn with great skill 
and imagination. The names of the figures are written with the prefix surat (figure) as 
in all the Lahore globes. The positions of about 1020 fixed stars are marked with inlaid 
silver points. The names of some major stars are also engraved next to the silver points. 
Moreover, in each constellation, the stars constituting the constellation are numbered 
serially. 


1074 


Savage-Smith 2017, p. 4. 
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Figure F007.2 - Globe (detail of Figure F007.1; © The Museum of Islamic Art, Doha) 

Interestingly, the figures of the zodiac signs are drawn with dotted lines, as can be 
seen in the figures of Aries, Taurus, Gemini and Cancer in Figure F007.2 and in the 
figures of Sagittarius, Capricorn and Aquarius in Figure F007.3. 1075 

The male figures of Perseus, Cepheus, Auriga and Orion wear short tunics, tied at 
the waist by a plain slash, the loose ends hanging down in the form of an inverted V. 
The two females Andromeda and Cassiopeia wear ankle-length gowns, so does the male 
figure Aquarius. A variation in Aquarius’s gown is that the upper flap is tied under left 


1075 


Muqim’s nephew Diya’ al-Din emulates this feature in his globes F029, F030 and F031. 
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armpit. Auriga and Orion wear elaborately wound turbans, while Cepheus dons a long 
conical cap and Cassiopeia a turban with gold lace. 1076 In many globes by Diya’ al-Dln, 
trousers are suggested by lines drawn on the ankles indicating the extent of the trousers. 
No such lines are drawn on this globe and consequently all the figures appear naked 
beneath the tunics. 

In Figure F007.2, the graduated scale in two bands running from the left to the 
right in the lower half is the ecliptic circle. The lower band is divided in 1°; the upper 
band is divided in 6° and numbered from 6 to 30 separately in each zodiac sign. Above 
this band, the names of the zodiac signs al-Hamal (Aries), al-Thciwr (Taurus), al-Jawza’ 
(Gemini) and al-Saratcin (Cancer) are engraved in long flowing style to cover the entire 
length of the sign. The figures of these four signs, viz. the ram, bull, twins and crab are 
drawn in dotted outlines on the ecliptic belt. The front part of the ram’s body is towards 
the west, but its head is turned backwards and looks to the east. The name of the figure 
is engraved near the head as surat al-Hamal, ‘figure of the ram’. Several stars are 
marked by inlaid silver points, but only one star, the large star on the top of the head, is 
named al-Natih 4, ‘that which butts or gores’ (a Arietis). 

This is followed by the figure of Taurus, represented by the front half of the bull 
facing east, with the head, two long pointed horns, the high hump, and the two forelegs 
folded backwards. On the body is engraved the name of the figure surat al-Thawr, 
‘figure of the bull’. The very large star on the head is labelled as c Ayn al-Tliawr 14, ‘eye 
of the bull’ (a Tauri, Aldebaran). 

Next comes Gemini, represented by twin infants with the label surat al-Jawza’, 
‘figure of the twins’. The large star on the forehead of the first infant is named Ras al- 
Taw’am al-Muqaddam, ‘head of the foremost twin’ (a Geminorum, Castor) and that on 
the forehead of the second infant Ras al-Taw’am al-Mu’akkhar, ‘head of the rear twin’ 
(|3 Geminorum, Pollux). The fourth sign Cancer is depicted as a crab facing west with 
the label al-Saratdn, 


1076 


On the different styles of turbans depicted in Mughal miniatures, see Verma 1978, PL XXXII. 
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In the upper register can be seen, from left to right, the constellation figures of 
Andromeda, Cassiopeia, Perseus, Auriga and Ursa Major. Below the ecliptic belt are 
the figures of Orion and Canis Minor. We may consider the male figures first. 

Perseus is clothed in a short tunic which stops above his knees; the two parallel 
lines on the left wrist suggest full sleeves; however, these are missing on the right wrist. 
A sash is wound around his waist; two loose ends dangle in the form of the inverted 
letter V. His legs are bare. His face as well as the face of the ogre in his right hand are 
facing the front; the hair and beard on both faces are indicated by series of parallel lines. 
Under his left arm is engraved the name of the constellation figure surat Barsd’us, 
‘figure of Perseus’. There are many numbered stars in this constellation, three of which 
are named. 

The star on his chest carries two names according to the Hellenistic and Bedouin 
traditions: Janb Barsd’us 4, ‘side of Perseus’ (a Persei, Algenib) and Mirfaq al- 
Thurayyd 4, ‘elbow of Thurayya’ (a Persei, Mirfaq). In the Hellenistic tradition, the 
figure is conceived as that of Perseus who rescues Andromeda from the sea-monster 
Cetus. The Bedouin tradition sees a huge female figure by name Thurayya in the region 
of Taurus, Perseus, Cassiopeia and Cetus. The star on the forehead of the ghoul’s head 
is called Rds al-Ghul 6, ‘head of the ghoul’ (|3 Persei, Algol). Next to the upraised lower 
left arm which wields the sword is written Mu'tasam al-Thurayyd (the refuge of the 
Pleiades), which Savage-Smith regards as a misspelling of MTsam al-Thurayyd (the 
nebulous wrist of Pleiades). 1077 There is no number after this name because this star is 
not listed in any catalogue of stars. 

Auriga is also dressed in a short tunic with a deep neckline, but there is no sash 
around his waist. His legs are also bare. The most remarkable feature is the elaborately 
wound turban on his head. The title of the figure is engraved above his right shoulder 
and reads surat Mumsik al-A c innah, ‘figure of the one who holds the reins’. Although 
the title indicates that he holds the reins, the pictorial representation shows him with a 
whip in his left hand and this weapon is depicted in diverse ways on different globes. 
The bright star on his right shoulder is named c Ayyuq 4 (a Aurigae, Capella). The star 


1077 


Savage-Smith 1985, p. 97. 
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on his left shoulder is designated as Mankib DhT al-Inan 5, ‘the shoulder having the 
reins’ (|3 Aurigae, Menkalinan). A star on his left ankle is common to one of the horns 
of Taurus; it is labelled as Ki c ab DhT al-Inan 11, ‘ankle or heel having the reins’ (y 
Aurigae = |3 Tauri). 



Figure F007.3 - Aquarius and other figures (© The Museum of Islamic Art, Doha) 
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The figure of Orion is devoid of any lines indicative of clothing, except the large 
turban, which is wound in a manner slightly different from that in the figure of Auriga. 
The label engraved under his upraised left arm reads surat al-Jabbdr, ‘figure of the 
giant’. The star on his right shoulder is named Mankib al-Jawzd’ 3, ‘shoulder of al- 
Jawzd” (a Orionis) and the star on the right foot Rijl al-Jawzd’ [al-Yusrd] ‘[left] foot 
of al-Jawzd” (|3 Orionis). 

In contrast to these figures, the figure of Aquarius, drawn in dotted outlines, is 
clothed in an ankle-length tunic; a sash is wound around the waist, its two loose ends 
falling down in the form of an inverted V. The upper part of the tunic is closed under 
the left armpit in the ‘Hindu fashion’. 1078 The sparse hair at the back of the head is 
combed down. The label reads surat al-Dalw, ‘figure of the bucket’. 

To the left of Aquarius is the figure of the zodiac sign Capricorn, drawn in dotted 
outlines. Its forepart is that of a goat and hind part that of a fish. The label reads surat 
al-Jadx, ‘figure of the goat’. Just one star is named Dhanab al-Jadi, ‘tail of the goat’ (5 
Capricorni). 

The upper register in Figure F007.3 is filled with several figures, two birds, two 
horses, a dolphin and two inanimate objects, all neatly drawn. On the very left is the 
figure of Aquila, its upper part engraved on the equator scale. Its name is written below 
the equator scale as surat al-Uqdb, ‘figure of the Eagle’. Two named stars in this 
constellation are Nasr Td’ir, ‘flying eagle’ (a Aquilae, Altair) and Dhanab al- c Uqdb, 
‘tail of the eagle’ (£ Aquilae). Next to it is the constellation Sagitta with the label surat 
al-Sahm, ‘figure of the arrow’. This is followed by Delphinus, depicted with the face of 
a grinning cat and the body of a fish; the label reads surat Dulfin, ‘figure of Dolphin’; a 
star on its tail carries the name dhanab al-dulfin, ‘tail of the dolphin’ (e Delphini). Next 
comes Equulus, with the label surat Qifat al-Faras, ‘figure of the part of the horse’. At 


1078 The Mughal emperor Akbar is said to have decreed that Muslims should fasten the upper flaps of 
their jamas on the right-hand side and the Hindus on the left-hand side. This convention is followed 
in the court scenes depicted in the miniature paintings of this period; cf. Sarma 2008a, p. 101 and 
Fig. 4.3 (unfortunately in p. 101, n. 74, there are two errors in the references; ‘Akbarnama (III, p. 
342)’ should read ‘A'Jn-i AkbarT (III, p 342)’ and ‘A'Tii-i Akbati, I, p. 94’ should be ‘A c m-iAkbarT, 
I,p. 84’. 

In the present globe, the globe maker is not attempting to portray Aquarius as a Hindu personage; 
he was merely introducing a variation in the clothing; see also globe F031 for similar rendition of 
Aquarius. 
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the end of the row is the large figure of Pegasus, with the label surat Faras A c zam, 
‘figure of the greater horse’. Three stars can be seen in this photo: Mankib al-Faras, 
‘shoulder of the horse’ (|3 Pegasi), Jcmdh al-Faras, ‘wing of the horse’ (y Pegasi) and 
Fam al-Faras, ‘mouth of the horse’ (e Pegasi). 

In the uppermost row are Lyra and Cygnus. The label of the former is not visible 
in the photo. The figure of Cygnus is drawn with both wings fully stretched out and the 
legs folded forward. The label is engraved below the long neck as surat Dajajah, ‘figure 
of the fowl’. There are two named stars: Dhanab al-Dajajah, ‘tail of the fowl’ (a Cygni) 
and Minqar al-Dajajah, ‘beak of the fowl’ ((3 Cygni). 



Figure F007.4 - Andromeda (© The Museum of Islamic Art, Doha) 


Of the female figures, Andromeda is clothed in an ankle-length tunic with long 
sleeves. No neckline of the tunic is drawn. As in the figures of Perseus, Orion and 
Aquarius, the two loose ends of the sash hang down in the form of the inverted letter V. 
Her legs are bare. Her hair falls in symmetrical strands on either side of the face. The 
label of the figure is missing, but the names of three stars of this constellation are 
engraved. The star on the forehead is named Ras al-Musalsalah, ‘head of the chained 
[woman]’ (a Andromedae); a star on the right side of the waist is designated as Janb al- 
Musalsalah 12, ‘side of the chained [woman]’ (|3 Andromedae); a star on right foot Rijl 




























F007 - Celestial Globe by Muhammad Muqim, 1039 ah (adl639-40) 


2699 


al-Musalsalah, ‘foot of the chained [woman]’ (y Andromedae). The dress and the 
posture of this figure closely resemble the same on the Smithsonian globe F027. 

Above her head is the figure of Pegasus with which she shares the stars a 
Andromedae. This figure has already been discussed. 



Figure F007.5 - Cassiopeia and Cepheus 
(detail of Figure F007.1; © The Museum of Islamic Art, Doha) 


To the left of Andromeda is the figure of Cassiopeia, also dressed in an ankle- 
length tunic with a sash at the waist. She wears a turban which is adorned with gold lace 
that goes all around and from front to the back. The chair on which she is seated is the 
most remarkable feature of this globe. The two back legs on the left which continue to 
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form the back posts, together with the three cross-pieces, look like a ladder. The front 
legs are shorter and have no cross-piece. All the four legs are topped with trifoliate 
finials with sharp tips. But strangely, there is no seat connecting the back legs and with 
the front legs; consequently Cassiopeia, the lady with the chair, is sitting on empty 
space. What is still more strange is that the feet of all the four legs of the chair are shaped 
line human feet and resemble the dangling feet of Cassiopeia. 1079 The label reads surat 
Dhdt al-Kursi, ‘figure of the one with the chair’. The star on her left elbow carries the 
name Kajf al-Khadxb, ‘dyed hand’ (|3 Cassiopeia). 

Next to her is the kneeling figure of Cepheus wearing a short tunic like Perseus 
and other men with similar sash and bare legs. He differs from the other men in his 
headgear which is a long conical cap. The label reads surat Qiqd’us, ‘figure of Qlqa’us'. 
A star between his legs carries the name Ra% ‘shephard’ (y Cephei). 

Stand 

The globe is mounted horizontally on a four-legged stand, with a well-polished 
horizontal ring which does not carry a degree scale. No provision has been made for a 
meridian ring. The stand is clearly a modern substitute for the lost original. 


1079 


The same bizarre chair can be seen also in globe F029 by Diya’; Cassiopeia wears the same type 
of turban there also. 
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F008 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1055 AH (AD 
1645-46) 1080 


Diameter 170 mm 


New York, Columbia University, Butler Library, David Eugene Smith Collection (#27- 
198) 


ESS 18; Repertoire 1 



Figure F008.1 - Globe with stand (courtesy, Butler Library, Columbia University) 


1080 


Entry based on Savage-Smith 1985, no. 18, pp. 226-227. 
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Globe 

Cast as a single hollow sphere with many plugs; one large oval plug spreads from 
Piscis Austrinus to the southern equatorial pole; another circular plug is in the northern 
hemisphere. 

Circles 

The equator and the ecliptic are graduated in 1 ° and 5 ° and the divisions of 5 ° are 
marked by dotted lines as is done on many astrolabes. On the equator, the groups of 5° 
are numbered from 5 to 360, starting from the vernal equinox and on the ecliptic 
separately for each zodiac sign from 5 to 30. The names of the zodiac signs are engraved 
along the ecliptic. The equatorial poles, the constellation figures and many stars are 
named. The northern constellations, the zodiac signs and the southern constellation are 
numbered separately; individual stars within many northern constellations are also 
numbered. 

Constellation Figures 

All the constellation figures are drawn; about 1020 stars are indicated by inlaid 
silver nails. 

Stand 

The stand, which appears to be original, is rather complex. Here the horizon ring 
is supported by three legs curved in shape of the letter S. The horizon ring is graduated 
in 1° and 5°. The groups of 5° are numbered 5 to 90, separately in each quadrant, 
starting from the east and west points and ending at the north and south points. 

A semi-circular arc is attached below the horizon ring at the east and west points 
to support the meridian ring. Another semi-circular arc is affixed above the horizon ring 
also at the east and west points; it is hinged at one point and held with a pin at another 
point so that, when necessary, it can be lifted and the globe removed. This arc serves to 
mark the zenith and the prime vertical. A small ring is attached at the top of this arc as 
a handle. 

The outer edge of the meridian ring is graduated in 1° and 5° and numbered from 
5 to 90, four times. The inner edges are divided in 1 °. 
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One half of the meridian ring is twice as thick as the other half. At the midpoint of 
the thinner half is attached underneath an arc of 90° which is graduated in single 
degrees. 

On the meridian ring, two opposite quadrants have holes at every 5°; and the other 
opposite quadrant, there are holes approximately at 18°, 23°, 27°, 32° and 37°, so that 
the globe can be set for use at these five latitudes. 

Inscription 

The globe-maker’s signature is engraved near the end of Eridanus and reads thus: 
ayn sarfat diya’ al-dm muhammad ibn qa’im muhammad ibn c lsd ibn 
allahdad asturlabT humdyum lahurifi sanah 1055. 

‘This is the work of Diya’ al-DIn Muhammad, son of Qa’im Muhammad, 
son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the Emperor] 
Humayun, in the year 1055.’ 


Bibliography 

Savage-Smith 1985, no. 18, pp. 226-227, Fig. 15. 
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F009 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1057 AH (AD 
1647-48) 1081 

Diameter 137 mm 

St. Petersburg, The State Hermitage Museum (IS-1473) 

ESS 19; Repertoire 5 



Figure F009.1 - Globe with a modern stand (© The State Hermitage Museum) 


1081 


Entry based on detailed photos generously provided by Zhanna Etsina, Manager, Rights and 
Reproductions Office, The State Hermitage Museum, St. Petersburg. 
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This is one of the most beautiful globes crafted by Diya’ al-DIn Muhammad, with 
a fine rendition of the constellation figures and excellent calligraphy. It has a diameter 
of 137 mm and the area of its surface measures 58,988 mm 2 which is less than the area 
of an A4 sheet of paper, viz., 62,370 mm 2 . This small area of the globe is filled with the 
reference circles, the 48 classical constellation figures along with their labels and serial 
numbers, about 1020 silver star pointers, their serial numbers and, in some cases, their 
long names. With so much engraving, the globe looks rather cluttered. 

The globe is cast as single hollow sphere. There are two large circular plugs, one 
covers the heads of Hercules and Ophiuchus and the other Onion’s feet and the figure 
of Lepus. The second plug is blank; the engraving was not extended upon it. It is 
probable that the original engraved plug is lost and this new one was added at a later 
point. A third plug, rectangular and copper-coloured, can be seen at Gemini. The globe 
appears to have been gilded, but the gilding is fading at places. The silver points, 
however, have retained their lustre. The original stand is lost; the globe is now mounted 
on a modern stand, which is imaginatively designed but is non-functional. 

Circles 

The equator and the ecliptic are divided in 1 ° and 5°. The intervals are marked by 
dotted lines. On the equator, these intervals are numbered in Abjad notation 
continuously from the vernal equinox onwards from 5 to 360; on the ecliptic they are 
numbered from 5 to 30 separately in each zodiac sign. The names of the zodiac signs 
are engraved along the ecliptic. Ecliptic latitude circles are traced at intervals of 30°. 
The equinoctial colure is drawn as a dotted circle. Another dotted circle was traced 
parallel to the equator in the south between the Tropic of Cancer and the polar circle; it 
can be seen in Figure F009.10, Figure F009.12 and Figure F009.13, but its function is 
not clear; no such circle was drawn in the north. 1082 The celestial poles are named qutb 
shamdll (north pole) and qutb jctnubi (south pole) respectively. 


1082 


In globe F029, an attempt was made to draw a similar circle faintly, but was not completed. 
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Constellation Figures and Stars 

On the globe the full set of 48 constellation figures is drawn and the positions of 
about 1020 stars are marked with silver points. The names of the constellation figures 
are engraved in large graceful letters; these are followed, for the first time, by serial 
numbers, separately for the northern constellations, southern constellations and zodiac 
signs. But the numbering is not done consistently; some titles are not followed by serial 
numbers. The stars in each constellation are numbered serially in common 
Arabic/Persian numerals and the names of several prominent stars are inscribed. 



Figure F009.2 - Constellation Figures around the northern poles (© The State Hermitage Museum) 

Figure F009.2 shows the constellation figures around the two northern poles. The 
six ecliptic latitude circles converge at the ecliptic pole at the centre of the image, which 
is not labelled. To its right is the northern celestial pole with the axis; its label reads qutb 
shamali, ‘north pole’. The figure of the dragon in the constellation Draco coils around 
the ecliptic pole. It is drawn with double outlines patterned like ropes. The two other 
serpents. Serpens and Hydra, are also drawn with similar outlines. Draco is labelled as 
sural Tinnin 3. The star on its head is named Ras al-Tinmn, ‘head of the dragon’ (y 
Draconis, Eltanin) and that on its tongue has the name al-rciqis, ‘the ambling [camel]’ 
(p Draconis). 

Under the dragon’s tail is the figure of Ursa Minor entitled siirat Dubb al-Asghar, 
‘figure of the small bear’. The star on its tail, close to the north pole, carries the name 
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al-JadT, ‘the goat’ (a Ursae Minoris, Polaris). The two stars on the upper part of its front 
leg are named respectively as Anwar al-Farqadayn, ‘brighter of the two calves’ ((3 Ursae 
Minoris, Kochab) and Akhfa al-Farqadayn, ‘more obscure of the two calves’ (y Ursae 
Minoris). 

In the lower left is the large figure of Cygnus with outstretched wings and long 
tail feathers. It is entitled sural Dajdjah 9, ‘figure of the fowl’. The star on its tail is 
named Dhanab al-Dajajah, ‘tail of the fowl’ (a Cygni, Deneb) and that on the beak 
Minqdr al-Dajajah, ‘beak of the fowl’ (|3 Cygni, Albireo). Above this figure is Lyra, 
depicted as a large vessel with a base and a lid with a handle at the top. Its title is 
engraved as surat al-Shulydq, ‘figure of the tortoise’. A star on it is named Nasr Waqi c , 
‘falling eagle’ (a Lyrae, Vega). Other constellations in this image will be described later. 

Figure F009.3 shows the two major animal figures, Ursa Major and Leo, both 
occupying the zodiac house Leo to a great extent. Although these two figures are in the 
same style as on the globes by Qa’im Muhammad, there is more refinement in the 
rendition here. In Ursa Major, the outlines are reinforced by oblique strokes to suggest 
the hairy limbs; similarly on its neck a series of long strokes are made to indicate the 
hair on the neck. The name of figure is engraved above its head as surat Dubb al-Akbar, 
‘figure of the Great Bear’. Many stars on the body are named. The star on its back carries 
the name Zahr al-Dubb al-Akbar, ‘back of the great bear’ (a Ursae Majoris, Dubhe); a 
star further down has the name Mirdq Dubb al-Akbar, ‘loin of the great bear’ (|3 Ursae 
Majoris, Merak); the one at the base of the tail is called Maghriz Dubb al-Akbar, ‘base 
of the grear bear’ (5 Ursae Majoris ) and the one immediately below Fakhdh Dubb al- 
Akbar, ‘thigh of the great bear’ (y Ursae Majoris). In the Bedouin tradition, the rectangle 
formed by these four stars was seen as a bier to carry a dead person and the three stars 
on the tail as the three mourning daughters of the deceased who follow the bier. 
Accordingly, the label al-Na c sh, ‘the bier’ (a|3yS Ursae Majoris), which is the joint name 
for the four stars, was also engraved on the body and the label al-Bandt, ‘the daughters’, 
the joint name for the three stars on the tail, is engraved above the tail. The individual 
names of the three stars are written below the tail: Jawn, ‘black horse’ (e Ursae Majoris); 
c Andq, ‘goat’ ('C Ursae Majoris, Mizar); and Qa’id, ‘leader’ (q Ursae Majoris, Alkaid). 



2708 


Indo-Persian Celestial Globes produced by the Lahore Family 



Figure F009.3 - Ursa Major and Leo (© The State Hermitage Museum) 


Three pairs of stars on the three feet of the bear are conceived as three leaps of a 
deer which was chased by the dogs of Bootes; accordingly they are named, starting from 
the right, as Qafzah al-Ula, ‘first leap’ (v| Ursae Majoris); Qafzah al-Thdm, ‘second 
leap’ (>,p Ursae Majoris) and (Qafzah al-Thalith, ‘third leap’ (ik Ursae Majoris). 
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The figure of Leo is drawn directly below the bear, upon the ecliptic, with its 
forelegs crouched, its rump raised high and its tail coiled to make a full circle. The title 
of the constellation is engraved above the back of the lion as surat al-Asad 5, ‘figure of 
the lion’. The star on the lower part of the body is called Qalb al-Asad, ‘heart of the 
lion’ (a Leonis, Regulus); a star on its face Rds al-Asad Janubi, ‘southern head of the 
lion’ (b Leonis). The star on its rump is given the name Zahr al-Asad, ‘back of the lion’ 
(5 Leonis, Zosma) and the star on its tail al-Sarfa, ‘change of the weather’ (|3 Leonis, 
Denebola). 

Greater sophistication is exhibited in the depiction of the male and female figures, 
in their expressive faces, in their dress and postures. The male figures are generally 
clothed in short tunics which terminate just above the knees. The sleeves are long, 
indicated by two parallel lines on the wrists, but the collars vary, some with round neck 
and others with a V-neck. In some cases, the upper flaps close on the right, in some 
others on the left and yet in others in the middle. It is said that Akbar decreed that 
Muslims should close their tunics on their right side and Hindus on their left side; in 
many miniature paintings of this period the two groups are distinguished in this 
manner. 1083 However, the intention of the globe maker is not to portray certain figures 
(Auriga, Aquarius) as Muslims and certain others as Hindus (Bootes, Centaurus), but 
only to introduce variety in dressing styles. Likewise there is variety in the style of the 
sashes tied around the waist. Trousers are indicated by two lines on the ankles as in the 
figure of Bootes, but often these lines are omitted. Cepheus wears knee-length breeches 
and pointed shoes; others are barefoot. 

Greater variety is introduced in the head-gear as well. Perseus, Hercules and 
Ophiuchus wear tight-fitting boat-like caps with a small round pom-pom on the top. 
Aquarius and Centaurus too wear similar caps, but the pom-poms have different shapes. 
Cepheus dons a very tall hat with a long feather and Sagittarius a crown. But the most 
striking head-hear on this globe are the elaborate turbans worn by Auriga, Bootes and 
Orion; the first being the most flamboyant. 


1083 


Sarma 1992a. 



2710 


Indo-Persian Celestial Globes produced by the Lahore Family 


With the exception of Auriga and Orion, all other male figures wear ear-rings, 
consisting of two pearls or beads; these can be seen clearly in the figures of Sagittarius 
(Figure F009.10), Aquarius (Figure F009.ll) and Centaurus (Figure F009.12), where 
the faces are shown in full profile. 


The female figures are clothed in long ankle-length gowns, tight trousers and 
patterned sashes. They are bare-headed and barefoot, but wear several armlets and 
bracelets. Only Cassiopeia is shown with a long necklace. 



Figure F009.4 - Andromeda, Cassiopeia and Cepheus (© The State Hermitage Museum) 


Figure F009.4 shows Andromeda and her parents Cassiopeia and Cepheus. 
Andromeda is in the centre, with her feet in chains and her arms outstretched, crying 
for rescue from the sea-monster Cetus. She is dressed in a long gown that reaches up to 
her ankles; and a wide sash around her waist. The gown has a round neck and is closed 
in the front with a series of clasps. Her upper arms and wrists are filled with several 
parallel lines indicating a series of armlets and bracelets. Her eyes, nose and mouth are 
drawn well. Above her left shoulder is engraved the title of the constellation surat 
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Mar’ah al-Musalasalah, ‘figure of the chained woman’. The star on her forehead is 
common to the figure of Pegasus depicted just above her. Accordingly, the two names 
of the star are engraved one below the other: Rds al- Mar’ah al-Musalasalah, ‘head of 
the chained woman’ (a Andromedae) and Jandh al-Faras, ‘wing of the horse’ (y Pegasi, 
Algenib). A star on the right side of her waist is common to the figure of the fish and 
carries two names related to both figures; but here only the name related to Andromeda 
is engraved as Janb al-Musalsalah, ‘side of the chained [woman]’ (|3 Andromedae). 
Finally a star on her right foot is named Rijl al-Musalsalah, ‘foot of the chained one’ (y 
Andromedae, Almach). 

To her lower left is the figure of Cassiopeia, seated on an intricately carved chair. 
Like her daughter, she too wears a long ankle-length gown and a pair of tightly fitting 
trousers, the folds of which are indicated by the series of parallel lines on her ankles; 
moreover, the ankles are adorned with anklets. The sash cannot be seen around the waist, 
but the two loose ends, nicely patterned, are drawn from the waist down to the end of 
her gown. Like Andromeda, she too is adorned with many armlets and bracelets, and a 
long necklace. 

She is seated on a high chair with her feet dangling. The chair contains elaborately 
carved legs and tall back-posts with ornate finials. But in drawing the two back-posts, 
the engraver did not observe the perspective correctly, with the result there appear to be 
more than two back posts. The title was engraved along Andromeda’s gown, but it was 
not completed because it was interrupted by Andromeda’s left arm; one sees only surat 
Dhdt and not remaining al-KursT . But the name of the star on her hand, Kaff al-KhadTb 
al-Kursi, ‘the dyed hand [of the lady with] the chair’ (|3 Cassiopeiae, Caph) is written 
twice; once along outline of the chair, and the second time going upwards above the 
chair. 

Behind Cassiopeia’s chair is the kneeling figure of Cepheus, with a short tunic, 
knee-length breaches, pointed shoes, a tall conical hat with a long feather. Interestingly 
his tunic is closed in the front by two horizontal clasps, a feature which is not seen 
otherwise on Indo-Persian globes. A sash is tied around his waist; the two loose ends 
fall in the form of the inverted letter V. He wears ear-rings and a long pointed beard. 
The figure is entitled surat QTqd’us 4, ‘figure of Cepheus’. The star on his left ankle is 
given the name al-Rd’T, ‘the shephard’ (y Cephei). 
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To the lower right of Andromeda is the figure of Triangulum, entitled surat al- 
Muthallath, ‘figure of the triangle’ and the star at its apex is named Rets al-Muthallath, 
‘head of the triangle’ (a Trianguli). On the left-hand side of the image can be seen the 
graduated and numbered scale of the ecliptic and the names of the first two signs of the 
zodiac al-Hamal (Aries) and al-Thawr (Taurus) in long flowing letters. 



Figure F009.5 - Perseus and Auriga (© The State Hermitage Museum) 


Immediately beneath Andromeda’s feet is the long curved sword wielded by her 
rescuer Perseus. Like Cepheus, he too is dressed in a short tunic with a sash, knee-length 
breaches, but the engraver forgot to add the shoes. With sunken cheeks and thin beard, 
he looks like a very old man and not like the heroic rescuer of Andromeda. The ghoul’s 
head is drawn with a similar thin beard. The title is engraved surat Barsha’us 11, ‘figure 
of Perseus’. A star on the hilt of the sword is named Mfsam al-Thurayya, ‘wrist of al- 
Thurayya' (hy; Persei). The name of the star on the ghoul’s head is engraved twice on 
either side of the face, but both times not very clearly: Ras al-Ghiil, ‘head of the ghoul’ 
(|3 Persei, Algol). 
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Auriga is drawn in the corner formed by the ecliptic and the ecliptic latitude circle 
which intersects the former at the end of the sign Taurus. He too is clothed in a short 
tunic with a V-neck and a thick sash around the waist; the folds in the sash and the knot 
in the front are drawn in detail. With his left hand, he holds a long stick, with a circular 
hook at the bottom and two whip-lashes at the top. The most impressive feature in this 
figure is the extravagant turban, its loose end fluttering in the front. The figure is entitled 
surat Mumsik al-A c innah, ‘he who holds the reins’. The star on his right shoulder is 
named c Ayyuq (a Aurigae, Capella) and that on the left shoulder Mankib DhTal-Inan, 
‘the shoulder having the reins’ (|3 Aurigae, Menkalinan). 



Figure F009.6 - Bootes (© The State Hermitage Museum) 


Bootes is also similarly dressed in a short tunic, thick sash and an elaborate turban. 
On his ankles are drawn two parallel lines to indicate the bottom of the trouser legs. On 
the left side of the tunic, below the sash, there is a pocket. The upper flap of the tunic 
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closes on his left. He holds a thick sword. The title of the figure reads surat al-'A wwa 5, 
‘the howler’. 


The star between his legs is named Simdk al-Ramih, ‘the armed Simdk ’ (a Bootis, 
Arcturus); that on his right knee has the name Mufrid al-Ramih, ‘solitary [star] of the 
lancer’ (p Bootis, Mufrid). 



Figure F009.7 - Hercules (© The State Hermitage Museum) 


After casting the globe, a large circular plug, of slightly darker shade, was added 
precisely at the place where the heads of Hercules and Ophiuchus are situated. The plug 
is well integrated with the rest of the sphere and the engraving continued upon it. Like 
the other male figures, Hercules is clothed in a short skirt with a round neck, a sash with 
two loose ends forming the inverted letter V, a tight-fitting cap with a pom-pom on the 
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top. Strangely upon his chest, which is covered with his tunic, are drawn short strokes 
in the form of the letter W, to indicate his hairy chest. He hold a curved sickle in his left 
hand. His right foot rests on the fierce head of the dragon Hydra; his left foot on the 
turbaned head of Bootes. Next to the left elbow is the fierce head of the coiled serpent 
which is carried by Ophiuchus. And next to his right hand are the tail feathers of the 
eagle Aquila. The title of the constellation reads surat JathT c aid Rukbatah, ‘figure of the 
one resting on his knees’, instead of the usual shorter form JathT. The star on his 
forehead is named Ras al-JathT, ‘head of the kneeling man’ (a Herculis, Rasalgethi). 

Adjacent to his head on the right is the head of Ophiuchus, placed in the reverse 
direction. The two heads look like the reflections of one another. 



Figure F009.8 - Orion (© The State Hermitage Museum) 


Between the zodiac figures Taurus and Gemini is the constellation figure of Orion 
at slightly lower level, striding the graduated scale of the equator. The lower half of his 
body and the full figure of the hare Lepus below his feet are covered by a large circular 
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plug which is blank. It appears that the original plug with the engraving was lost and the 
gap was filled with a blank plug at a later point. This is not joined well with the globe 
as in the case of other plugs. Orion’s head is covered with an elaborate turban, like the 
one worn by Auriga and Bootes. The figure is entitled surat al-Jabbdr, ‘figure of the 
giant’ and followed by the wrong serial number 4 instead of the correct number is 2. 
Two star names are visible: Mankib al-Jawza’, ‘shoulder of al-Jawza ” (a Orionis) and 
Yad al-Jciwza’, ‘hand of al-Jawza ” (y Orionis). 



Figure F009.9 - Virgo (© The State Flermitage Museum) 


The figure of the sixth zodiac sign Virgo is engraved upon the graduated scales of 
equator and ecliptic near their intersection at the autumnal equinox. She is dressed in a 
long ankle-length gown and tight trousers, the folds of which can be seen below the 
hemline of the gown. The two loose ends of the sash, decorated with geometrical 
patterns, hang down vertically in the front up to the hemline of her gown. Her two wings 
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are drawn with great detail. Her right arm hangs down parallel to the body and the left 
arm is pointed northwards. On other globes, both her feet are turned northwards, but 
here they point to different directions. The title of the figure is engraved under her left 
arm: surat Sunbulah 6, ‘figure of the ear of wheat’. On the right palm is the bright star 
Spica, it is marked with a inlaid silver point, but not labelled. 



Figure F009.10 - Sagittarius (© The State Hermitage Museum) 


The ninth zodiac sign Sagittarius is depicted with a human torso and a horse’s 
body; both halves are deftly delineated, in particular the two arms with which the bow 
and bow-string are drawn. There is a sash around the waist, one loose end, with 
geometrical patterns, flutters eastwards. He wears a crown, to which is attached a head- 
band which includes several star positions. The horse’s right foreleg is raised high. The 
title of the figure surat al-Qaws 9, ‘figure of the archer’, is engraved above the crown. 
On the left foreleg, there are two stars: the upper one near the knee is named as Rukbat 
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al-Rami, ‘archer’s knee’ (a Sagittarii, Alrami); the one on the tendon Urqub al-Rami, 
‘archer’s tendon’ (|3 1,2 Sagittarii). 


Below the upraised foreleg is the constellation figure of Corona Australis, drawn 
as an oval ring and its lower end is given a trifoliate shape. It is entitled surat IklTl 14, 
‘figure of the crown’, but the direction janubT (southern) is not added. 



Figure F009.11 - Capricorn and Aquarius (© The State Hermitage Museum) 


Figure F009.ll shows the next two zodiac signs Capricorn and Aquarius. In the 
figure of Capricorn, the front consists of a goat’s body with the head, two curved horns, 
and the forelegs folded backwards; the hind part consisting of a fish tail is not well 
developed; instead of two fins spreading in different directions, the hind part tapers to a 
sharp point. The title surat al-JadT, ‘figure of the goat’ is incised along the horns. 

Aquarius, his right arm stretched westwards above the figure of Capricorn, turns 
a decorated vessel upside down with his left hand and pours out the water in it; the water 
flows in a stream southwards up to the mouth of the southern fish. Aquarius is dressed 
in a long tunic, with a V-neck and flared lower half. The upper flap of the tunic is tied 
on the right side. A sash is tied around the waist; the loose ends fall down together 
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vertically. He wears a tight-fitting cap with a curved pom-pom. The title surat al-Dalw 
11, ‘figure of the bucket’ is engraved next to his head. 



Figure F009.12 - Cetus and Eridanus (© The State Hermitage Museum) 


The southern hemisphere is dominated by the three large figures of Cetus, 
Centaurus and Argo Navis. Of the sea-monster Cetus, the body is in the southern 
hemisphere, but the head rises above the equator and reaches up to the hooves of Aries. 
It is generally depicted with a bird’s body, fish’s tail and dog’s head. Here the fish tail 
and bird’s body are drawn well; in particular, the large wing on the bird’s body is drawn 
with great detail, in the same manner as the two wings of Virgo are depicted. But in 
drawing the head, the engraver mixes up the dog’s head and bird’s head. The front of 
the head is like that of a bird with the large beak open; but the back of the head is rather 
strange; it looks more like a cap with a curved pom-pom. 

The title of the figure, surat Qaytus, ‘figure of Cetus’ is engraved on the body. The 
star on the beak is named Kajf al-Jadhma’, ‘the cut-off hand’ (a Ceti); the star on the 
mouth has the name Fam al-Qaytus, ‘mouth of Cetus’ (y Ceti); that on the breast is 
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called Sadr al-Qaytus, ‘breast of Cetus’, (n Ceti). The star on the northern tip of the fish 
tail is named Dhanab al-Qaytus ShamalT, ‘northern tail of Cetus' (i Ceti) and that on the 
southern tip Dhanab al-Qaytus al-Janubl, ‘southern tail of Cetus' (|3 Ceti, Diphda). 

The winding river Eridanus makes a curve and touches the breast of Cetus, takes 
another curve and ends below the feet of Cetus. The star at the end is called Akhir al- 
Nahr, ‘the end of the river’ (0 Eridani, Achernar); the star in the first curve is called Tali 
Masdfat al-Nahr, ‘follower of the length of the river’ (y Eridani, Zaurak). 

The figure of Centaurus on this globe is one of the most accomplished figures 
engraved by Diya’ al-Dln; both the horse and the human torso are well-proportioned 
and drawn with extreme precision. The human figure, face in full profile, wears a tight- 
fitting circular helmet with a slightly trifoliate pommel. The body is clothed in a long- 
sleeved tunic. A sash is tied around the waist; its loose end, nicely patterned, flutters 
backwards suggesting the forward motion of the horse. The tunic is closed on the left 
side. The equine half, with the fore-legs raised high, is delineated in a powerful manner. 
The title of the figure is engraved in two lines and in large flowing letters in the space 
between the figures of Hydra and Centaurus; thus it serves also as a decorative device: 
surat Qanturus, ‘figure of Centaurus’. The star on the foreleg of the horse is named Rijl 
al-Qanturus, ‘foot of Centaurus’ (a Centauri, Rigil Kentaurus). 
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Figure F009.13 - Centaurus and Lupus (© The State Hermitage Museum) 


Centaurus holds with his right hand an olive twig and with the left hand the wild 
beast Lupus. The olive twig is depicted like a stylized bouquet with three large leaves. 
The head of the wild beast is drawn like the head of a lion with its mane. 

Above the figure of Centaurus can be seen the curved tail of the serpent Hydra, its 
outline having a rope-like pattern. The raven Corvus is alighting on the body of Hydra. 
Its wings and tail feathers are drawn very vividly. The label reads surat Ghurdb 10, 
‘figure of the raven’. 
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Figure F009.14 - Argo Navis (© The State Flermitage Museum) 


The third large figure, that of Argo Navis on this globe is also the most ornate of 
all the Lahore globes. The main mast looks like a high tower; it is decorated with 
patterns of lines: a large sail is tied to it. There are three other masts; on each of them 
there are pairs of pennants with series of dots and with wavy outlines. These three masts 
and the main mast are topped by trifoliate finials. The figurehead here is not the usual 
lion’s head; instead it is the head of a parrot with a large curved beak, looking into the 
body of the boat. There are three domed pavilions with finials on the top, one more 
ornate than the other. The body of the ship and the domes of the three pavilions are filled 
with diverse ornate patterns. Beneath the ship is the label sural Safinah 7, ‘figure of the 
ship’. The large star on the oar to the right is named Suhayl. 
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Figure F009.15 - Globe-maker’s signature (© The State Hermitage Museum) 

Inscription 

The signature of the globe-maker is engraved in four lines in the vicinity of the 

two southern poles: 

in san c at diya’ al-din muhammad 
ibn qd’im muhammad ibn c Tsd ibn allahdad 
asturldbl humdyum IdhurT 
fi sanah 1057 hijrT 

‘This is the work of Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Tsa, son of Allahdad 
of Lahore, the astrolabe-maker to [the Emperor] Humayun 
in the year 1057 HijrT [= AD 1647-48].’ 

Bibliography 

Savage-Smith 1985, no. 19, p. 227. 
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F010 CELESTIAL GLOBE BY DIVA’ AL-DIN MUHAMMAD, 1057 AH (AD 
1647-48) 

Diameter ? 

PLU 


This finely engraved celestial globe came up for sale in December 2014 and I 
received these three photos of low resolution. Since then there has been no news about 
it. It is not known where it is now. Apparently, the globe is without a stand. 

The equator and ecliptic are divided in 1° and 5° and numbered in the usual 
manner, the former continuously and the latter separately in each sign. There are ecliptic 
latitude circles. The globe appears to have been engraved with all the 48 constellation 
figures and marked with the positions of about 1020 stars with inlaid silver points. 







F011 
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CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1058 AH (AD 
1648-49) 

Diameter ? 

PLU; ex-Patna, PCO 
ESS 66; Repertoire 6 


Figure F011.1 - Globe with stand (from Kliiber 1935) 
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Syed Sulaiman Nadvi, in the very first account of the Lahore family, reported that 
this celestial globe was with the family of Maulvi Yusuf Sahib of Phulwari District since 
1238 / 1822-23, that it weighed 1 'A lbs., and that it carried the following inscription: 1084 

c amal diya’ al-din muhammad ibn qa’im muhammad ibn mulld c lsd ibn mulld 
allahdad asturldbl humdyum IdhurTfi sanah 1058 h[ijrT] 

‘The work of Diya’ al-Dln Muhammad, son of Qa’im Muhammad, son of 
Mulla Tsa, son of Mulla Allahdad of Lahore, the astrolabe-maker to [the 
Emperor] Humayun, in the year 1058 Hijrl [= AD 1648-49].’ 

Nadvi did not mention the diameter. There is no trace of this globe since then. 
Nadvi apparently obtained a photo of this globe and sent it to Kliiber who published it 
in his study of the Berlin Globe (F018) without naming the source. The globe is cast as 
a single hollow sphere with a large plug near the signature. 

Circles 

The equator and the ecliptic circles are divided in 1° and 6° and numbered in 6°. 
There are equatorial tropics and polar circles, and ecliptic latitude circles. The names of 
the zodiac signs are engraved along the ecliptic circle. 

Constellation Figures and Stars 

There are no constellation figures; the positions of about 20 stars are indicated by 
large inlaid silver points. 

Stand 

The globe is mounted on a quadruped stand with a circular base. It is not 
known whether the horizon ring is graduated. The upper surface of the meridian ring is 
divided in 6° and numbered accordingly. There are holes in the meridian ring so that 
the globe can be adjusted to different terrestrial latitudes. A heavy semi-circular support 
for the meridian ring is attached to the underside of the horizon ring. It tapers in the 
middle to a pillar-like shape and joins the circular base. 


1084 


Nadvi 1935, p. 628. Phulwari ‘district’ seems to be an error; Phulwari is actually a suburb of Patna 
and is generally referred to as ‘Phulwari Sharif’ because of a Sufi shrine situated there. 
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F012® CELESTIAL GLOBE BY DIVA’ AL-DIN MUHAMMAD, 1060 AH (AD 
1650) 

Diameter 113 mm 

London, Victoria and Albert Museum (#507-1888) 1083 
ESS; Repertoire 9 

The globe is cast as a single hollow sphere with two circular plugs of 31 mm and 
34 mm diameter respectively. These two plugs are not well fused with the sphere and 
one of these seems to be coming loose. 

Circles 

The equator and the ecliptic are divided in 1° and 5°. The divisions of 5° are 
marked with dotted lines on both scales. On the equator these groups are numbered from 
5 to 360, from the vernal equinox onwards; on the ecliptic, they are numbered from 5 to 
30, separately for zodiac signs. The names of the zodiac signs are engraved along the 
ecliptic circle. There are ecliptic latitude circles, but no tropics or arctic circles. The 
holes at the equatorial poles are now blocked by brass pins. 

Constellation Ligures and Stars 

The globe is engraved with all the 48 constellation figures; the positions of about 
1020 stars are marked with inlaid silver points. I was told that the globe was once 
chemically cleaned with the result the silver tarnish has spread in the surround area. The 
constellations are labelled and also numbered in the following manner; the northern 
constellations from 1 to 21, the zodiac signs from 1 to 12 and the southern constellations 
from 1 to 15. The engravings are not very sharp and the globe is not well executed. 

Stand 

The globe is placed on a modern stand which is 167 high, with a horizon ring 
supported by four legs which are joined below by a circular ring. The horizon ring is 
ungraduated; the legs are joined by bolts and nuts. There is no meridian ring. 


1085 


The Victoria and Albert Museum wrote to say that they do not permit publication of private 
photography of their objects. Therefore, this entry is regretfully without my photos. 
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Inscription 

Usually Diya’s al-DIn engraves his signature around the southern equatorial pole. 
But on this globe, the signature is engraved in three lines between two two ecliptic 
latitude circles in the zodiac sign Pisces: 

c amal aqall al- c ibad diya’ al-din muhammad ibn qd’im muhammad 
ibn mulld c Tsd ibn shaykh allahdad asturlabi humayuni 
lahuri sanah 1060 hijrl. 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, [in] the year 1060 
Hijrl.’ 

Bibliography 

Savage-Smith 1985, no. 20, pp. 227-228. 
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FOB® CELESTIAL GLOBE BY DIVA’ AL-DIN MUHAMMAD, 1064 AH (AD 
1653-54) 

Diameter 120 mm 

Aligarh, Aligarh Muslim University, Ajmal Khan Tibbiya College 
ESS 21; Repertoire 13 



Figure F013.1 - Globe with stand (photo by S. R. Sarma) 

This is indisputably the finest celestial globe fashioned by Diya’ al-Dln 
Muhammad where astronomy, iconography and calligraphy perfectly match with one 
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another. 1086 We have seen that globe F009 has a diameter of 137 mm and the area of its 
surface measures 58,988 mnr which is less than the area of an A4 sheet of paper, viz., 
62,370 mnr. 

The present globe is still smaller with its diameter of 120 mm and with the surface 
area of 45239 mm 2 . Here also are engraved diverse kinds of circular scales, about 1020 
star pointers and 48 outline drawings of men, women, animals, birds, reptiles and 
inanimate objects, together with their names and the names of some 101 prominent stars. 
Yet this globe does not look cluttered like F009, because here the individual stars in 
each constellation are not numbered serially and the bodies of snakes and fishes are not 
filled in with minutes scales as in F009, so that the focus remains on the human figures. 

The globe is cast as a single hollow sphere by the lost wax process. A circular plug 
with a diameter of 41 mm is in the southern hemisphere, covering Centaurus, Lupus and 
Ara. Another circular plug with a diameter of 30 mm covers the torso of Perseus and 
the arm of Auriga in the northern hemisphere. The metal content of both the plugs 
matches exactly with that of the sphere. Around the larger plug in the south, there is 
some dark substance used for joining. 

Two small holes were bored at the two poles of the equator for the axis to pass 
through, but the axis is now missing and the globe is held above the horizontal ring by 
means of an iron wire. 

Circles 

On the globe, the equator and the ecliptic are divided in 1 ° and 5°; the intervals of 
5° are marked on both the circles by dotted lines. The equator is numbered, from the 
vernal equinox onwards, from 5 to 360. On the ecliptic, each zodiac sign is numbered 
separately from 5 to 30. The ecliptic latitude circles, equatorial tropics and equatorial 
polar circles are drawn as single lines. The names of the zodiac signs are engraved along 
the ecliptic. 


1086 


I am grateful to the authorities of the Ajmal Khan Tibbiya College for allowing me to study and 
photograph the globe and to Ghulam Mujtaba for taking the fine and detailed photographs. 
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Constellation Figures and Stars 

All the 48 constellation figures are drawn and the positions of about 1020 stars are 
marked with inlaid silver nails. The names of the constellation figures are engraved with 
the prefix surat and followed by their serial numbers, in three distinct groups. Those in 
the northern hemisphere are numbered from 1 to 21. The twelve zodiac signs are 
numbered separately as 1 to 12. Then again the figures in the southern hemisphere are 
numbered from 1 to 15. Moreover, the names of some 101 prominent stars are engraved. 
The names are inscribed with different sizes of letters and in different directions to fit 
in the available spaces and to avoid monotony. Moreover, often these star names are 
engraved in such a manner that they serve as decorative elements of the constellation 
figures. 

As mentioned in the introduction to this section, the 48 figures can be classified as 
follows: 10 figures represent various inanimate objects and the river Eridanus; 24 
figures are zoomorphic, consisting of 12 animals, 4 birds, and 8 reptiles; 14 figures are 
anthropomorphic with 11 male and 3 female figures. In the following pages, these 
figures will described in this order. 

But first the arrangement of these constellation figures will be explained through 
five full views of the globe. 
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Figure F013.2 - Northern Hemisphere (photo by Ghulam Mujtaba) 

Figure F013.2 shows the northern hemisphere with the the northern ecliptic pole 
at the centre, where the ecliptic latitude circles converge. The figure of the constellation 
Draco encircles the pole. The northern celestial pole is at the centre of the large hole, 
labelled as qutb sliamdlT. The constellation figures of Ursa Minor, Ursa Major, 
Cassiopeia, Cepheus, Cygnus, Lyra and Hercules are arrayed here in a clockwise 
formation. 
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Figure F013.3 - Vernal equinox (photo by Ghulam Mujtaba) 


At the centre of Figure F013.3 is the point of vernal equinox where the equator 
and the ecliptic intersect. Both are divided in 1° in the inner band and intervals of 5° 
are numbered in Abjad notation in the outer band. The constellation figures of Pegasus 
and Andromeda can be seen in the upper register; Aquarius, Piscis Austrinus and Cetus 
are in the lower half. 
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Figure FOB.4 - Summer solstice (photo by Ghulam Mujtaba) 


In Figure F013.4, the lower circle is the equator and the upper one the ecliptic. 
The point on the ecliptic between the signs of Gemini and Cancer is the summer solstice, 
when the ecliptic is at its greatest distance or maximum declination from the equator. 
The vertical line in the middle of the figure is the ecliptic latitude circle passing through 
the point of the vernal equinox. 

The constellation figure of Auriga is above the ecliptic; Taurus, Gemini, Cancer 
are the ecliptic; Orion, Canis Minor and the head of Hydra can be seen between the 
ecliptic and equator. Eridanus, Lepus, Canis Major and Argo Navis are to the south of 
the equator. 
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Figure F013.5 - Autumnal equinox (photo by Ghulam Mujtaba) 


Figure F013.5 shows the point of autumnal equinox where equator and ecliptic 
intersect at the junction of Virgo and Libra. The constellation figures of Ursa Major and 
Bootes are in the northern hemisphere. Leo and Virgo are on the ecliptic; Argo Navis, 
the body of Hydra, Crater and Corvus are to the south of the equator. 
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Figure FOB.6 - Winter equinox (photo by Ghulam Mujtaba) 


Figure F013.6 the equator is above and the ecliptic is below. The point on the 
ecliptic between the signs Sagittarius and Capricorn is the winter equinox when the 
ecliptic is once again at its greatest distance or maximum declination from the equator. 
This point is on the lower right in this figure; the ecliptic latitude circle passing through 
this point passes to the right of the figures Ophiuchus and Hercules. In the upper register 
are the figures of Bootes and Hercules (upside down) and Ophiuchus. On the ecliptic 
are the figures of Libra, Scorpio and Sagittarius. A large circular plug is at the bottom, 
inside which can be seen figures of Lupus and Ara. 
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1. Inanimate Objects 

A pair of crowns, wreaths or garlands, one in the northern hemisphere and the 
other in the southern hemisphere are visualised by the Greeks, but their mythological 
background is somewhat vague. In Arabic they are called al-Iklil al-ShamdlT (the 
northern crown) and al-Iklil al-Janubi (the southern crown) respectively, but the 
northern crown is more commonly referred to as al-Fakkah, a term of uncertain 
connotation. 1087 On Indo-Persian celestial globes the terms al-Fakkah and al-Iklil al- 
JanubT are generally employed for the northern and southern crowns. 

Corona Borealis is usually drawn as two concentric circles between the two 
figures of Hercules and Bootes. But on the present globe (and also on F018, see Figure 
F018.3) it is drawn in the form of a horse shoe (see Figure F013.31). The label reads 
sural Iklll 6, ‘figure of crown,’ without the attribute shamalT; one of the seven stars 
which is situated on the curve of the horse shoe carries the label Nayyir Fakkah, 
‘luminous one of al-Fakkah ’ (a Corona Borealis). 

The southern counterpart. Corona Australis, is drawn between the front legs of 
Sagittarius in the form of an oval ring with a trifoliate end. The label reads sural al-Iklil 
14, ‘figure of the crown,’ again without the attribute Janubi. The star at the apex is 
named Reis al-IklTl, ‘head of the crown’ (a Coronae Australis, Alphekka Meridiana) (see 
Figure F013.34). This is perhaps the only Indo-Persian globe on which this star is 
named. 

The constellation Lyra is called in Arabic Shulyaq', the word may have been 
derived from the word denoting tortoise, since the musical instrument Lyra was 
constructed by stretching seven strings on a tortoise shell. But in the Arabic context, the 
sense of the musical instrument was soon forgotten and the constellation is never 
depicted as a lyre on Islamic celestial globes. 1088 On Indo-Persian globes, it is generally 
depicted as a crown with a trifoliate finial (see Figure F013.16). On the present globe, 
the label reads surat Shulyaq 8, ‘figure of tortoise’. The largest of the ten marked stars 


1087 Cf. Savage-Smith 1985, pp. 142 and 209, Figs. 54 and 86. 

1088 Cf. Savage-Smith 1985, pp. 144-146, Fig. 55. 
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is given the name Nasr Wdqi c , ‘ falling eagle’ (a Lyrae, Vega). Its is the fifth brightest 
star. The common name Vega is derived from the Arabic Wdqf. 

Hercules is said to have killed with an arrow the eagle that was gnawing at the 
liver of Prometheus and thus the arrow is elevated to the heavens as the constellation 
Sagitta 1089 (see Figure F013.17). The label reads surat al-Sahm 15, ‘figure of the arrow’. 

Hermes is said to have placed the Triangulum above the head of Aries so that its 
brightness would mark the dimness of Aries. 1090 On the globes, it is drawn to the lower 
left of Andromeda (see Figure F013.37). On the present globe, the label reads surat al- 
Muthallath 21, ‘figure of the triangle’ and the star at its apex is named Reis al- 
Muthallath, ‘head of the triangle’ (a Trianguli). 

Libra is the eighth sign of the zodiac. 1091 The constellation figure is depicted as a 
weighing balance, two pans being suspended from the beam by four strings each. At the 
middle of the beam is a piece of rope for holding the balance (see Figure F013.23). The 
label reads surat al-Mlzan 8. The stars situated in each of the pans are labelled as Kiffah 
Shamall, ‘the northern pan’ (|3 Librae) and Kiffah Janubi, ‘the southern pan’ (a Librae). 

Crater 1092 is depicted as a large wine cup, or jar, placed on the back of Hydra (see 
Figure F013.18). Its label reads surat al-Batiyah 9, ‘figure of the bowl’. A star on its 
stem carries the name Qcfidat al-Batiyah, ‘the base of the bowl’ (a Crateris). 

The constellation Ara, 1093 situated below the tail of Scorpio and next to Lupus, is 
conceived as a censor in which incense is burnt. On the present globe it is depicted as a 
vase decorated with symmetrical patterns, with the fumes of incense rising from its 
mouth like the tongues of fire. It is upside down, the fumes going towards the southwest. 
Its label reads surat al-Mijmarah 13, ‘figure of the incense burner’. Two stars marked 
on the base are labelled respectively as Qctldai al-Mijamarah Shamall, ‘northern base 
of the incense burner’ (o Arae) and Qclldat al-Mijamarah Janubi, ‘southern base of the 


1089 Cf. Savage-Smith 1985, p. 155, Fig. 60. 

1090 Cf. Savage-Smith 1985, p. 162, Fig. 62. 

1091 Cf. Savage-Smith 1985, pp. 175-176, Figs. 69 and 70. 

1092 Cf. Savage-Smith 1985, p. 203, Fig. 83. 

Cf. Savage-Smith 1985, p. 207-209, Fig. 86. 


1093 
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incense burner’ (0 Arae) (see Figure F013.16, inside the circular plug, below the tail of 
the scorpion). 

Eridanus 1094 is a winding river in the southern hemisphere; rising at the foot of 
Orion, it winds its way up to Cetus, then reversing the course, it flows up to Lepus, then 
turns back again and ends near the feet of Cetus (see , lower left). The star situated at 
its end is appropriately named as Akhir al-Nahr, ‘the end of the river’ (0 Eridani, 
Acamar). The name of the constellation is engraved on its last bend as surat al-Nahr 3, 
‘figure of the river’. 

Argo Navis and Centaurus are the two most prominent constellations depicted in 
the southern hemisphere of the celestial globes. According to legend, Argo is the ship 
on which Jason sailed in search of the Golden Fleece; after his voyage, Athena placed 
the ship in the heavens. 1095 

The figure of the ship in the constellation Argo Navis is rather simple, but elegant. 
It is a rectangular structure with a single mast, topped by a finial shaped like a 
pomegranate fruit. To the mast is attached a rather large and stiff banner on which is 
engraved the title of the constellation surat al-Safinah 5, ‘figure of the ship’. The 
figurehead on the prow is meant to be a lion’s head with the ears standing out, but looks 
more like a human face with a flimsy beard. On the back, there is a high pavilion on the 
upper deck, with a canopy and finial matching the finial on the mast. Below it is a cabin 
with a large window. The galleries are decorated with wicker-work and cartouches. A 
star on the figurehead is named Tarfat al-Safinah, ‘side of the ship’ (p Puppis). The two 
oars are drawn like ornate bells. The large star on the right anchor is named Suhayl (a 
Carinae, Canopus); it is the second brightest star. 


1094 Cf. Savage-Smith 1985, pp. 192-194, Fig. 77. 

1095 Cf. Savage-Smith 1985, pp. 199-201, Fig. 81. 
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2. Zoomorphic Figures 



2.1 Animals 


Figure F013.8 - Ursa Major (photo by Ghulam Mujtaba) 

In the constellation Ursa Major, 1096 the figure of the bear is depicted in a 
conventional manner, with a few oblique strokes along the outline to suggest the hairy 
nature of the body. A large number of stars in this constellation are named. As 
mentioned in the introduction to this section, the nomenclature here is based on the 
various traditions regarding the form of this constellation as a bear, as a bier, and as a 
fleeing deer. 

The title of the constellation and its serial number are engraved to the left of the 
head at the top: surat Dubb al-Akbar 2, ‘figure of the great bear’. The large star on the 
back of the bear is designated as Zahr al-Dubb al-Akbar, ‘back of the great bear’ (a 
Ursae Majoris, Dubhe); the star a little below has the name Mirdq al-Dubb al- 
Akbar, ‘loin of the great bear’ (|3 Ursae Majoris, Merak); a star to the east of this one is 


1096 


Cf. Savage-Smith 1985, pp. 34-136, Fig 50. 
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named Fakhdh Dubb al-Akbar, ‘thigh of the great bear’ (y Ursae Majoris) and the star 
at the base of the tail is given the name Maghriz Dubb al-Akbar, ‘base of the great bear’ 
(5 Ursae Majoris). These four stars form a rectangle that was seen as the bier to carry 
the deceased and was given the collective name al-Na c sh, ‘the bier’; this name is also 
engraved just below the outline of the back. 

The three stars on the tail were regarded as the three daughters who follow the 
bier. The collective designation al-Bandt, ‘the daughters’ is engraved on the tail between 
the star pointers. The individual names of these three stars are engraved below the tail: 
Jawn, ‘black horse’ (e Ursae Majoris); c Andq, ‘goat’ ('C Ursae Majoris, Mizar); and 
Qa’id, ‘leader’ (p Ursae Majoris, Alkaid). 

Leaving aside the right foreleg, in the paws of the remaining three legs, there are 
each a pair of star pointers. These were regarded as the marks of the cloven hooves of a 
deer chased by the dogs of Bootes and were named accordingly. Starting from the east, 
these names are Qafzah al-Uld, ‘first leap’ (vg Ursae Majoris); Qafzah al-Tham, ‘second 
leap’ (kp Ursae Majoris); and Qafzah al-Thalith, ‘third leap’ (ik Ursae Majoris). 

The first constellation Ursa Minor 1097 is represented by a small bear drawn in the 
large bend made by the dragon Draco; the outline of the head, back and the tail of the 
bear are curved in the manner as the bend of the dragon. The title of the figure is 
engraved below its head: surat Dubb al-Asghar 1, ‘figure of the small bear’. There are 
three named stars. The star at the end of the tail which is close to the celestial pole is 
called al-Jadi, ‘the goat’ (a Ursae Majoris, the Pole Star); the star at the top of its right 
foreleg is named Anwar al-Farqadayn, ‘the brighter of the two calves’ (|3 Ursae 
Minoris) and that on the back Akhfd al-F arqadayn, ‘the most obscure of the two calves’ 
(y Ursae Minoris). 


1097 


Savage-Smith 1985, pp. 132-134, Fig. 49. 
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Figure F013.9 - Ursa Minor (photo by Ghulam Mujtaba) 


The mythical winged horse Pegasus 1098 which carried Perseus when he slew 
Medusa and rescued Andromeda is not shown in full on celestial globes, but only the 
forepart consisting of the head, the neck with long mane, wings, and the two forelegs is 
depicted and the hind part is reduced to a rectangular stump. Diya’ al-Dln’s equine 
figures are always well-drawn, although the head of Pegasus is somewhat obscured by 
the overlapping band of the celestial equator. Because of the small size of the globe, the 
wing is given a simple form, avoiding the details of feathers as on larger globes. Its title 
surat Faras A c zam 19, ‘figure of the larger horse’ is engraved on the front of the body. 

There are five named stars: Matn al-Faras, ‘side of the horse’ (a Pegasi, Markab); 
Mankib al-Faras, ‘shoulder of the horse’ (|3 Pegasi, Scheat); Jandh al-Faras, ‘wing of 
the horse’ (y Pegasi, Algenib); Fain al-Faras, ‘mouth of the horse’ (e Pegasi, Enif); 
Surrat al-Faras, ‘navel of the horse’ (5 Pegasi). The last one is common to the figure of 
Andromeda and carries a name related to that figure as well; this second name is 
engraved diagonally across the rectangle as Rds al-Mar’ah al-Musalsalah, ‘head of the 
chained woman’ (a Andromedae). 


1098 


Cf. Savage-Smith 1985, pp. 157-160, Fig. 61. 
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Figure FOB. 10 - Pegasus, Equuleus and Dolphin (photo by Ghulam Mujtaba) 


To the east of the head of Pegasus is the small figure of Equuleus, represented just 
by the horse’s head drawn on the scale of the equator, with the label surat al-Qifctt al- 
Faras, ‘the part of a horse’. 

Further east is the figure of the dolphin. Above the wing of Pegasus can be seen 
the western fish of the constellation Pisces drawn precisely on the ecliptic. Above the 
heads of Pegasus and Equuleus can be seen the head of Aquarius and his vessel of water. 
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Figure F013.11 - Zodiac Sign Aries (photo by Ghulam Mujtaba) 


The first zodiac sign Aries 1099 is represented by the figure of a ram seated with its 
four legs bent, its body towards west and the head bent back towards the east. It curved 
horns are drawn with wavy lines; its tail is depicted in the form of a large fig leaf. 

The title of the figure is engraved along the ecliptic as surat Hamal 1, ‘figure of 
the ram’. The star next to its left ear carries the name al-Ndtih, ‘that which butts or 
gores’ (a Arietis); it is also the first lunar mansion. The two stars on its head are called 
respectively Muqaddam al-Sharatayn, ‘the anterior of the two signals’ (|3 Arietis) and 
Mu’akkhir al-Sharatayn, ‘the posterior of the two signals’ (y Arietis). 


1099 


Cf. Savage-Smith 1985, pp. 162-164, Fig. 63. 
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Figure FOB. 12 - Taurus and Orion (photo by Ghulam Mujtaba) 


The second zodiac sign Taurus 1100 is usually represented on the globes by the fore 
part of a bull consisting of the head, horns, hump and the two forelegs. But here, most 
unusually, Diya’ al-DIn telescoped the body in a clumsy manner to show all the four 
legs and the tail, 

The title of the figure is engraved on the body as sural al-Thawr 2, ‘figure of the 
bull’. The star near the eye is named c Ayn al-Thawr, ‘the eye of the bull’ (a Tauri). On 
the shoulder are four stars representing the Pleiades; one of these is given the name of 
Mist or Qist (?) al-Thurayya. 


1100 


Cf. Savage-Smith 1985, pp. 164-166, Fig. 64. 
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In the zodiac sign Leo, 1101 Diya’ al-Dln drew the lion very realistically, with the 
head in profile. It is more like a lion cub, with its mane indicated with a few short 
strokes. The uplifted tail, the snarling teeth and the crouching forelegs suggest that the 
cub is about to pounce on its prey. The name of the zodiac house, al-Asad, is engraved 
in long strokes across the lion’s head. The name of the pictorial representation, surat al- 
Asad 4, ‘figure of the lion’ is inscribed above its eye in a vertical line. The two stars on 
its head are designated respectively as Ras al-Asad Shamdlx, ‘northern head of the lion’ 
(p Leonis) and Ras al-Asad JanubT, ‘southern head of the lion’ (e Leonis). The star on 
its upraised rump is given the name Zahr al-Asad, ‘back of the lion’ (5 Leonis, Zosma, 
Duhr) and that on the tip of the tail 

Al-Sarfa, ‘change of weather’ (P Leonis, Denebola). The very large star on the 
upper part of the left foreleg is named Qalb al-Asad, ‘the heart of the lion’ (a Leonis, 
Regulus). 


1101 


Cf. Savage-Smith 1985, pp. 170-172, Fig. 62. 
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Figure FOB. 14 - Zodiac Sign Capricorn (photo by Ghulam Mujtaba) 

The zodiac sign Capricorn 1102 is represented by a composite image of a goat with 
the tail of a fish. On this globe, however, the figure does not have a fish tail, but just a 
stump. The forepart of the goat facing west is done well with two horns with many 
curves and the two fore-legs with slender hooves, which are bent backwards. The hind 
part is reduced to an oval form without the hind legs. 

The title of the figure is engraved above the head: surat al-JadT 10, ‘figure of the 
goat’. The star on the horn is named Qarn al-JadT Than!, ‘second horn of the goat’ (a 
Capricorni) and the one on the tail Dhanab al-JadT, ‘tail of the goat’ (6 Capricorni). The 
star on the hind part is given the name Sa c d nasi rah, ‘omen of fertility’ (y Capricorni). 


1102 


Cf. Savage-Smith 1985, pp. 181-813, Fig. 72. 
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Figure F013.15 - Canis Major (photo by Ghulam Mujtaba) 


Among the animal population on the celestial globe, there are also two dogs, which 
are considered to be the hunting companions of the giant Orion. The larger dog in Canis 
Major 1103 is situated to the west of the Argo Navis. Here it is drawn with two large ears, 
like those of a rabbit, and its tail overlaps the figure-head of Argo Navis. It is entitled 
surat Kalb al-Akbar 5, ‘figure of the large dog’. The star on its head is named Shi c ra 
Yamam, ‘southern Shi'ra (a Canis Majoris, Sirius). It is the brightest star on the 
firmament. 


1103 


Cf. Savage-Smith 1985, pp. 194-197, Fig. 79. 
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The smaller dog Canis Minor 1 "’ 4 is situated to the south of Gemini (Figure 
F013.25). It is drawn nicely with the tail raised high and with drooping ears, with the 
title sural Kalb al-Asghar 6, ‘figure of the small dog’. The star Shi'rd Shdml, ‘northern 
Shi c rd ’ (a Canis Minoris, Procyon) is the eighth brightest star. Sirius and Procyon were 
considered sisters. 

The constellation Lepus 1105 is situated to the south of Orion and to the west of 
Canis Major (Figure F013.31). This hare is said to be chased by Orion with his two 
dogs. The title reads surat al-Arnab 37, ‘figure of the hare’. There are no named stars. 

The constellation Lupus 1106 is represented as an unidentifiable wild animal (Figure 
F013.35) which is held by Centaurus by its two hind legs. It is usually drawn with a 
tapering snout like a fox. The title reads surat al-Sab c , ‘figure of the wild beast’. Three 
stars carry names: Fakhudh al-Sab c , ‘thigh of the wild beast’ (a Lupi), Dhanab al-Sab c , 
‘tail of the wild beast’ (/ Lupi) and Kutuf al-Sab c , ‘shoulder of the wild beast’ (y or 5 
Lupi). 1107 


1104 Cf. Savage-Smith 1985, pp. 197-199, Fig. 80. 

1105 Cf. Savage-Smith 1985, p. 194, Fig. 78. 

1106 Cf. Savage-Smith 1985, pp. 207-209, Figs. 84, 85. 

1107 Cf. Kliiber 1935, p. 20. 
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Figure F013.16 - Cygnus and Lyra (photo by Ghulam Mujtaba) 


2.2 Birds 

In the Greek conception, the constellation Cygnus 1108 is assumed to be a flying 
swan, but the Arabic name al-Dajajah connotes chiefly domestic fowl, hen and cock. 
Diya’ al-Dln, however, depicts it as a special kind of swan, flying with both wings 
spread out (compare the wing feathers with those of Virgo and Corvus); the tail feathers 
are elegantly curved like a palmette ; there is an ornate plume on the head, and wattles 
under the chin. 

The figure is entitled sural Dajajah 9, ‘figure of the fowl’. The star at the top of 
the tail feathers is labelled as Dhanab al-Dajajah, ‘the tail of the fowl’ (a Cygni, Deneb) 
and the star at the tip of its beak Minqar al-Dajajah, ‘the beak of the fowl’ ((3 Cygni). 


1108 


Cf. Savage-Smith 1985, 146-147, Fig. 55. 
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Figure FOB.17 - Equuleus, Delphinus, Sagitta and Aquila (photo by Ghulam Mujtaba) 


Aquila, 1109 the eagle, is said to be the one killed by Hercules with the arrow or the 
one Zeus employed to carry Ganymade to Olympus. It is depicted as seated with the 
wings slightly raised. It is labelled as surat al-Uqdb 16, ‘figure of the eagle’. The star 
on its neck is named Nasr Td’ir, ‘the flying eagle’ (a Aquilae, Altair) and the star at 
beginning of the tail feathers Dhanab al-Uqdb, ‘the tail of the eagle’ ('C Aquilae). 


1109 


Cf. Savage-Smith 1985, 155-157, Fig. 60. 
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Figure F013.18 - Crater and Corvus (photo by Ghulam Mujtaba) 

Corvus, 1110 the raven, is said to be pecking at the serpent Hydra. On this globe, it 
is shown next to Crater, with its wings raised as if it has just alighted on Hydra. Its label 
is engraved across the body of Hydra as surat al-Ghurab 10, ‘figure of the raven’. The 
star on its beak is named Minqar al-Ghurab, ‘the beak of the raven’ (a Corvi). The star 
on its wing closer to the Crater is labelled as Janah al-Ghurab, ‘the wing of the raven’ 
(y Corvi). 


1110 


Cf. Savage-Smith 1985, pp. 203-204, Fig. 83. 
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The sea monster Cetus 1111 is not actually a bird; while the Greeks imagined it as a 
huge whale, on Islamic celestial globes it has a weird composite form: a snarling dog’s 
head with a collar around the neck, bird’s feet, and a feathered fishtail. Perseus rescues 
Andromeda from this sea-monster. 

In this rendering, the wing of Cetus is drawn in minute detail, in the same style as 
the wings of Cygnus, Aquila, Corvus and Virgo. The collar on the neck is indicated by 
a series of short lines. The label of the figure is engraved on the body surat al-Qaytus 1, 
‘figure of Cetus’. The large star on its jaw is named Fam cil-Qaytus, ‘mouth of Cetus’ 
(y Ceti), the star on the neck Kajf al-Jadhma, ‘the cut-off head [of al-Thurayya]’ (a 
Ceti). The star on the breast is called Sadr al-Qaytus, ‘the breast of Cetus’ (it Ceti); that 
on the northern tip of the tail Dhanab al-Qaytus ShamdlT, ‘the northern tail of Cetus’ (i 
Ceti) and the one on the southern tip of the tail Dhanab al-Qaytus Janiibi, ‘the southern 
tail of Cetus’ (|3 Ceti). 


mi 


Cf. Savage-Smith 1985, pp. 187-189, Fig. 73. 
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Figure F013.20 - Draco and Ursa Minor (photo by Ghulam Mujtaba) 


2.3 Reptiles 

Like his father Qa’im Muhammad, Diya’ al-Dln generally takes great pains to fill 
the bodies of the three serpents Draco, Serpens and Hydra minutes scales. But on this 
globe, these are drawn with simple outlines, probably because the globe is too small for 
such minute engravings. The coils in the body of the serpents are shown by simple 
circles. Draco 1112 dominates the northern polar regions with large bends. Its head is 
rather huge; there are spikes on the underside; the mouth is wide open; the forked tongue 
appears to have been erased by the name of the star engraved there. It has two small 
ears; over the eyes are two enormous lids. The name of the constellation figure is 
engraved below the lower ear: surat al-Tinmn 3, ‘figure of the dragon’. The star on its 
head has the label Rci.s al-Tinmn, ‘head of the dragon’ (y Draconis) and that on its tongue 
is named al-Rafid, ‘the wandering [camel]’ (p Draconis). 

Serpens 1113 is also drawn in simple outlines without the complex scales on the 
body (see Figure F013.32 and Figure F013.33). The head with the long eyelids is drawn 
as in Draco, but the two coils are drawn more realistically. The title is engraved on the 


1112 


1113 


Cf. Savage-Smith 1985, pp. 136-138, Fig. 51. 
Cf. Savage-Smith 1985, pp. 153-155, Fig. 59. 
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lower part of the head surat al-Hayyah 14, ‘figure of the serpent’. The star on the neck 
is named c Unuq al-Hayyah (a Serpentis). 



Figure F013.21 - Hydra, Crater, Corvus (photo by Ghulam Mujtaba) 

Hydra 1114 occupies a long stretch, extending from the house of Scorpio to the 
house of Capricorn. This snake is also drawn in simple outlines as the other snakes and 
the coil on the equator is shown as a mere circle. Its title surat al-Shuja c 8, ‘figure of the 
serpent’, is engraved on the body below the coil. Immediately under the coil is the star 
Fard al-Shua c , ‘the isolated one of the serpents’ (a Hydra, Alphard). 


1114 


Cf. Savage-Smith 1985, pp. 201-203, Fig. 82. 
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Figure F013.22 - Zodiac Sign Cancer (photo by Ghulam Mujtaba) 

The figure of Cancer 1115 occupies a narrow space between Gemini and Leo. It is 
drawn with one of its front claws and one of its back legs stretching to the north of the 
ecliptic and the other claw and leg stretching south of the ecliptic. The legs end in feet 
with three toes. It is entitled surat Saratan 4, ‘figure of the crab’. The star on its northern 
leg is named Ikmdr ShamdlT (i Cancri) and the star on its southern leg Ikmdr Janiibi (a 
Cancri); these names are unusual. Usually these two stars are named Zubdnd ShamdlT, 
‘northern claw’ and Zubdind JamlbT, ‘southern claw’. 


1115 


Cf. Savage-Smith 1985, pp. 168-170, Fig. 66. 
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Figure FOB.23 - Zodiac Signs Libra and Scorpio (photo by Ghulam Mujtaba) 


The figure of Scorpio 1116 is drawn facing the west; its two claws in the front stretch 
on either side of the figure of Libra; its two legs with three-toed feet stretch to the north 
and south of the ecliptic; its long tail spreads westwards beyond Lepus and bends 
backwards and is partly engraved on the large plug. Ophiuchus appears to be stamping 
his eastern foot on its belly. Its label is written between its northern claw and the 
northern pan of Libra: surat al-Aqrab, ‘figure of the scorpion’. The name of the star on 
its belly is written northward up to the leg of Ophiuchis: qalb al-Aqrab, ‘the heart of 
the scorpion’ (a Scorpii, Antares). 


1116 


Cf. Savage-Smith 1985, pp. 177-179, Fig. 70. 
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2.4 Fishes 

Delphinus, 1117 the dolphin, is depicted with the face of a cat and the body of a fish 
(see Figure F013.10). It is entitled sural al-Dulfin 17, ‘figure of the dolphin’. There is 
one named star Dhanab al-Dulfin, ‘tail of the dolphin’ (e Delphini). 



Figure F013.24 - Zodiac Sign Pisces (photo by Ghulam Mujtaba) 


The constellation of the twelfth zodiac sign Pisces 1118 is conceived as a pair of 
fishes swimming in opposite directions. The western fish is engraved on the band of the 
ecliptic immediately to the west of the vernal equinox, while the eastern fish is shown 
facing north and touching the midriff of Andromeda, with which it shares the common 
star (|3 Andromedae); the tails of these two fishes are joined by a winding stream. These 
fishes are drawn without any scales. The title of the figure is engraved to the north of 


1117 


1118 


Cf. Savage-Smith 1985, pp. 157, Fig. 60. 

Cf. Savage-Smith 1985, pp. 185-187, Fig. 74. 
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the western fish surat al-Hut 12, ‘. A star on its belly is named Batn al-Hut, ‘belly of 
the fish’. 

The last Ptolemaic constellation Pisces Austrinus 1119 is also depicted without any 
scales, drinking water poured by Aquarius from the upturned vessel (see Figure 
F013.30). It is entitled surat al-Hut Janubi 15, ‘figure of the southern fish’. The star in 
its mouth carries the name Fain al-Hiit Janubi, ‘mouth of the southern fish’ (a Piscis 
Austrini, Formalhaut). 

3. Anthropomorphic Figures 

It is in the rendition of the human figures on this globe that Diya’ al-Dln’s artistic 
mettle truly comes to the fore. Even though he was unaware of the Greek mythological 
background of these characters, Diya’ al-DIn drew these figures with vivid expressive 
postures and endowed them with appropriate facial expressions. 

Cepheus, bending his knees and raising his right arm from behind Cassiopeia’s 
chair, seems to be remonstrating with his wife (see Figure F013.36). There is movement 
even in the seated Cassiopeia who looks as if she wishes to get away from the husband’s 
entreaties and reach out to Andromeda. Andromeda, left on the rocks to the mercy of 
the sea monster, is stretching out her arms imploringly, stark horror writ large on her 
face (Figure F013.37). There is a three-dimensional effect in her large palms; it looks 
as if she is stretching out her hands towards the observer, beseeching him to rescue her. 
The posture of Perseus suggests that he is rushing to Andromeda’s rescue (Figure 
F013.29). 

It must be noted that the legs and arms are arranged in the way they are mainly in 
order to include certain stars whose positions are mathematically determined. Even so, 
these postures on this globe display certain grace, as if these figures are participating in 
a dance. 

The clothing of men and women reflects contemporary styles as seen in Mughal 
miniature paintings. On this globe, men wear short tunics (jamas ) that stop above the 
knees, while women’s jcimas are longer and reach to their ankles. In both cases, the tunic 
is closed in the front up to the sash or the waist band; below the waist the tunic spreads 


1119 


Cf. Savage-Smith 1985, pp. 209-212, Fig. 87. 
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out to both sides. The sash is simple without any loop, shown by just two parallel lines. 
Usually only one end of the sash is drawn; it reaches up to the hemline and is richly 
patterned. Under the tunic, both men and women wear trousers ( shalwar ) that tightly 
hug the legs below the knees. The bottoms of the trousers are shown by two parallel 
lines on the ankles; likewise the sleeves of the tunics are indicated by two lines on the 
wrists. 

Women are adorned with bead necklaces and rows of armlets and bracelets on the 
upper arms and on wrists. Interestingly, both men and women are drawn with two ear 
rings. All persons on this globe are barefoot, although Diya’ al-Dln draws shoes in some 
of his other globes. 

There is greater variety in the headgear sported by these figures. Hercules, 
Ophiuchus, Perseus and Andromeda wear tight-fitting boat-like caps with a trifoliate 
pom-poms on the top. Cepheus wears a tall conical hat with a feather in the front, while 
his wife Cassiopeia has a very complex crown on her head . Bootes wears an elegant 
turban and Auriga a tall hat which is curved at the top. Sagittarius sports a helmet. 
Aquarius is the only one without a head-gear and without even any hair on his head. The 
southern figures of Orion and Centaurus are shown with unusual headgear. 

The faces of all human figures are drawn with care, paying minute attention to the 
eye-brows, eyes, nose, mouth and ears. Interestingly, all men save Aquarius have the 
same style of drooping moustaches, not on the upper lip, but on either side of the mouth. 

Even though all the three women, viz. Cassiopeia, Andromeda and Virgo, wear 
nearly the same kind of clothing and jewellery, they are highly individualized in their 
facial features and gestures. 
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Figure FOB.25 - Zodiac Sign Gemini (photo by Ghulam Mujtaba) 


The twins in the constellation of Gemini 1120 are depicted as two unclothed and bald 
human figures of indeterminate sex; their hands and legs are arranged symmetrically, 
with one of the hands raised upwards and the other stretched out horizontally towards 
east and west. The title of the figure is engraved above the head of the second twin: surat 
al-Jciwza’ 3, ‘figure of the twins’. The star on the head of the first or western twin is 
named Ras al-Taw’am al-Muqaddam, ‘head of the foremost twin’ (a Geminorum, 
Castor) and the star on the head of the second twin is labelled as Rds al-Taw’am al- 
Mu’akhkhar, ‘head of the rear twin’ (|3 Geminorum, Pollux). 


1120 


Cf. Savage-Smith 1985, pp. 166-168, Fig. 65. 
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Figure F013.26 - Bootes (photo by Ghulam Mujtaba) 

Bootes 1121 is dressed in a short tunic that stops above the knees. The tunic has a 
wavy hemline decorated by double lines, full sleeves and a round collar. The upper part 
is closed in the front with a series of round buttons. The parallel lines on the ankles 
indicate a tightly fitting pair of trousers. His feet are bare. A sash goes around the waist; 
its two loose ends, decorated with geometrical patterns, fall down in the form of the 
inverted letter V. He wears an elegant turban on his head; it is wound in such a manner 
that one loose end is pulled up in the front like an aigrette on the crown. 

His face is in three-quarters profile, with the ears, eye-brows, eyes and nose drawn 
clearly; his mouth is indicated by a short line. He wears ear-rings, thick moustaches on 


1121 


Cf. Savage-Smith 1985, pp. 140-142, Fig. 53. 
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either side of the mouth and a long thin beard. He stands with his left leg bent, right arm 
raised high with all the fingers of the hand spread out. With the left hand he holds erect 
a sword with a broad blade. 

He is called al-Awwd' (the howler) because he is seen as a herdsman driving the 
Great Bear in front of him; he is also given a second name al-Baqqdr ‘ox-driver’ or 
ploughman. The title surat al-Awwd’ 5, ‘figure of the howler’ is engraved on the upper 
right side of his tunic and looks like a decoration on the tunic. The star on his forehead 
is named Rds al- Awwd', ‘head of the howler’ (|3 Bootis); that on his right knee Mufrad 
Ramih, ‘the solitary [star] of the lancer’ (q Bootis); and the one on the left knee Simdk 
Ramih, ‘armed Simdk ’ (a Bootis). 

To the right of Bootes can be seen the figure of Corona Borealis and below it the 
fierce head of Serpens. 

Auriga 1122 is regarded as a charioteer who holds the reins with his left hand and a 
whip with his right hand; on Islamic globes the hands are reversed. On the present globe, 
he is depicted as seated, with both legs placed to a side. His clothing is not drawn 
completely. Of the tunic, only the ends of the sleeves and the neckline are drawn, but 
not the hemline. Likewise, no lines are drawn on the ankles to indicate the trousers. 
Three parallel lines in the middle indicate the sash around the waist. His cap is the most 
unusual, a tall conical cap with its upper part slightly curved; such a cap is not drawn 
on any Indo-Persian globe. His face is in three quarters profile; drawn nearly in the same 
manner as the face of Bootes, but without the ear-rings. 


1122 


Cf. Savage-Smith 1985, pp. 151-153, Fig. 58. 
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Figure FO 13.27 - Auriga (photo by Ghulam Mujtaba) 


The posture of his right hand suggests that he is holding the reins; he holds a horse 
whip in his eastern hand; on Indo-Persian globes, this whip is depicted in various 
fanciful ways, with or without a pair of lashes. Here it looks like the stem of a cactus 
plant with a single leaf at the top; the lower part of the handle has a nice trifoliate shape. 

The title is engraved above the cap: siirat al-Mumsik al-A c innah 12, ‘figure of the 
one who holds the reins’. The star on the western shoulder is named al- Ayyuq (a 
Aurigae) and that on the eastern shoulder Mankib dhT al-lnan, ‘the shoulder of the one 
who has the reins’ (|3 Aurigae). The star on the eastern ankle carries the name of Ka'b 
dhT al-lnan, ‘ankle or heel of the one having the reins’ (v Aurigae); this star is common 
to Taurus (|3 Tauri). 
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Figure FOB.28 - Cepheus (photo by Ghulam Mujtaba) 


Cepheus 1123 is clothed in a knee-length tunic. The patterned end of the sash reaches 
up to the hem of his tunic. His face is drawn in profile with a beard and a high conical 
hat with a plume. Double earrings can be seen on his left ear. Above his right hand is 
engraved the label surat Qxqa'us, ‘figure of Cepheus’. On his upper left arm is a double 
star; its name kawkaba al-firq, ‘stars of the herd’ (a|3 Cephei) is engraved in large letters 
across the tunic like a decoration. Likewise, the name of the star on his right ankle al- 
Ra% ‘the shepherd’ (y Cephei), engraved on his calf, suggests the folds of the leg 
covering, but his left leg is bare. 


1123 


Cf. Savage-Smith 1985, pp. 138-140, Fig. 52 
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Figure FO 13.29 - Perseus (photo by Ghulam Mujtaba) 


Perseus 1124 is shown in front view, with a thin beard. His tunic is rather short and 
does not reach up to the knees; the sleeves are indicated by the pairs of lines on the 
wrists, but the neckline is not drawn. The hemline of the tunic is wavy and decorated by 
double lines as in the case of Bootes. His trousers are not indicated. A thick sash is tied 
around the waist; the two loose ends, with geometrical decorations, fall together. He 
wears a tight narrow cap with a trifoliate pom-pom. 


1124 


Cf. Savage-Smith 1985, pp. 149-151, Fig. 57. 
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His face is in a three-quarters profile, the eyes looking to the right. He wears ear¬ 
rings. He holds the sword in his left hand and the severed head of the ogre in his right. 
His posture looks rather contorted. 

The figure is entitled surat Parshci’us, ‘figure of Perseus’. The star above his waist 
has two names, pertaining to two different traditions: Janb Parsha’us, ‘side of Perseus’ 
and Mirfaq al-Thurayya, ‘elbow of al-Thurayya’ (a Persei, Mirfak, Algenib). The 
double star on his wrist is called Mi c sam al-Thurayya, ‘wrist of al-Thurayya’ (hx Persei). 
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Figure F013.30 - Ophiuchus and Serpens (photo by Ghulam Mujtaba) 


The pair of figures of Ophiuchus and Hercules dominate the northern half the 
zodiac house of Sagittarius. Their heads are next to one another, but the bodies extend 
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in reverse directions. Ophiuchus 1125 holds with both his hands a large serpent which 
spreads out in a direction parallel to the ecliptic. He is clothed in short tunic with a wavy 
hemline. His sash is hidden behind the serpent in his hands, but the loose end with 
geometrical pattern can be seen below the body of the serpent. Both Ophiuchus and 
Hercules wear identical boat-like caps with trifoliate pom-poms. In fact, the two caps 
look like the extensions of one another; together they form an S-like curve. Both wear 
bead-necklaces with small bells at the centre. Similar bells hang from their ear-rings. 
Both wear moustaches on the sides of their mouths, but no beard. 

Ophiuchus appears to be stepping on the scorpion with his right foot. The title of 
the figure surat al-Hawwa 13, ‘figure of the serpent charmer’ is engraved on the body 
of the serpent in his hands. The star on his forehead is labelled as Rets al-Hawwci, ‘head 
of the serpent charmer’ (a Ophiuchi, Rasalhague) and that on his left shoulder as Kalb 
al-Ra% ‘shepherd’s dog’ (|3 Ophiuchi). 

Hercules 1126 is drawn as a sturdy figure like a pahalwan, an Indian wrestler. He 
wears a broad belt from which five pommel-like objects are suspended. His upper torso 
is bare; the lower half is covered by a very short skirt with a wavy outline. The hair on 
his chest is indicated by short strokes arranged in the form of the letter W. He appears 
to be stamping on the head of the dragon with his right foot, bending his left knee. The 
right arm is stretched forward, the left arm is raised high with a sickle in hand. 

The figure is entitled surat JathT c ala Rukbltah 7, ‘figure of the one who is resting 
on his knees’ and the star on his forehead carries the name Ras al-Jatlu, ‘head of the 
kneeling [man]’ (a Herculi). 


1125 Cf. Savage-Smith 1985, pp. 153-155, Fig. 59. 

1126 Cf. Savage-Smith 1985, pp. 142-144, Fig. 54. 
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Figure F013.31 - Flercules (photo by Ghulam Mujtaba) 
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Figure FOB.32 - Aquarius and Pisces Austrinus (photo by Ghulam Mujtaba) 


Aquarius 1127 also wears a tunic like the others, but a longer one, with full sleeves 
and round neck. The upper half is closed in the front. A sash goes around his waist and 
the two loose ends with geometrical pattern fall together vertically. The pairs of lines 
on his ankles indicate the tight pair of trousers. His face is in three quarters profile, with 
a completely bald head, with no moustaches or beard, and with a child-like expression 
on his face. His right arm is stretched out above the figure of Capricorn; with the left 
hand he pours out water from a vessel held upside down. The stream of water flowing 
out of the vessel follows an undulating course and reaches the mouth of the southern 
fish on the other side of the ecliptic. The title of the figure of Aquarius is engraved above 


1127 


Cf. Savage-Smith 1985, pp. 183-185, Fig. 73. 
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his right arm: surat al-Dalw 11, ‘figure of the bucket’. The star on his left shoulder is 
named Mankib Sakib al-Ma’, ‘shoulder of the water pourer’ (a Aquarii, Sadalmelik) 
and the star on the shinbone of his left leg Sciq Scikib al-Ma’ Janubi, ‘the southern shin 
of the water-pourer’ (5 Aquarii, Skat). 

The figure of Orion 1128 straddles the equator, with his head occupying the space 
between Taurus and Gemini. He is depicted as a corpulent person, wearing a very short 
tunic with a round collar. There is a sash around the waist, but no loose ends are hanging 
below. The sleeve of his right arm is elongated to accommodate the nine stars in this 
region and his left arm is raised high holding an unidentifiable weapon. Likewise it is 
difficult to identify his head-gear. Unaware of his nature, Diya’ al-Dln attempts to give 
him an weird look and the posture a person jumping wildly. 

The title of the figure surat al-Jabbcir 6, ‘figure of the giant’ is engraved to the 
right of his waist. There are many named stars in this figure. The star on his forehead is 
named Ras al-Jabbcir Sahabi, ‘nebulous head of the giant’ (k Orionis). The star on his 
right shoulder is called Mankib al-Jawzci’ yusra, ‘left shoulder of al-Jawza ” (y Orionis); 
the star on his left shoulder Mankib al-Jawzci’ al-Yumna, ‘the right shoulder of al- 
Jawzci” (a Orionis ). The star on his left foot is named Rijl al-Jawza’ al-Yumna, ‘right 
foot of al-Jawza ” (k Orionis, Saiph) and that on his right foot Rijl al-Jawza’ al-Yusra, 
‘left foot of al-Jawzci ” (|3 Orionis, Mintaka). It may be noted that the apparent 
contradiction between ‘right’ and ‘left’ is due to the fact that the star names are given 
according to the depiction of the figures as seen from the earth while the figures on the 
Islamic globes are drawn as seen from outside the globe. It may also be noted that the 
al-Jawza’ in the star names refers to the large female form visualised in this region 
according to a Bedouin tradition. 


1128 


Cf. Savage-Smith 1985, pp. 189-192, Figs. 76, 78. 
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Figure FOB.33 - Orion and Lepus (photo by Ghulam Mujtaba) 
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Figure F013.34 - Sagittarius (photo by Ghulam Mujtaba) 


Sagittarius and Centaurus are hybrid figures of half-man and half-horse. On this 
globe, both the human and equine halves of the figure of Sagittarius 1129 are well drawn. 
The human half is clothed in a long-sleeved tunic that reaches up to the waist. There is 
a round collar; the tunic is closed in the front with a series of clasps. A sash is worn 
around the waist, one loose end, decorated with geometrical patterns, flutters eastwards 
suggesting the motion of the figure westwards. There is a ribbed helmet on the head 
with a trifoliate finial and a leaf-shaped aigrette. From his neck, a head band spreads out 
eastwards; it is drawn for the purpose of enclosing certain stars in this region. 

The figure is shown in the act of shooting an arrow with the bow by pulling the 
bow-string towards him. The horse, with right foreleg raised high, the two hind legs 
slightly raised, is making a gallop. 


1129 


Cf. Savage-Smith 1985, pp. 179-181, Fig. 71 
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The title of the figure is engraved to the right of the helmet: surat al-Qaws 9, 
‘figure of the archer’. The star near the eye is named c Ayn al-Raml Sahabl, ‘nebulous 
eye of the archer’ (v L2 Sagittarii); the star on the knee of the left foreleg of the horse 
Rukbat al-Raml, ‘archer’s knee’ (a Sagittarii, Rukbat, Alrami) and the star a little below 
on the same leg Urqub al-Raml, ‘archer’s tendon’ (|3 U Sagittarii). 

The southern hemisphere of the globe is dominated by the two large figures of 
Argo Navis and Centaurus . 1130 On this globe, there is a large circular plug on which the 
front part of the figure of Centaurus and a large part of Lupus had to be engraved. The 
human half is clothed in the same manner as Sagittarius, but the headgear is different. 
That worn by Centaurus looks like some kind of turban. The body of the horse, the legs, 
hooves and tail are drawn well. With the hind legs folded forward, the horse appears to 
be making a high jump/ gallop. Centaurus holds a vine twig with his right hand and the 
two hind legs of the wild beast with his left hand. The vine twig has three leaves drawn 
like mango fruits. The figure is entitled surat al-Qanturus 11, ‘figure of the centaur’. 
The star on the front hoof of the horse is named Rijl al-Qanturus, ‘foot of the centaur’ 
(a Centauri, Rigil Kentaurus). The star on the head of Centaurus is called Ras al- 
Qanturus, ‘head of the centaur’; Ptolemy lists four stars in the head of Centaurus; 1131 it 
is not clear which of these is meant here; no other globe seems to mention this star. 


1130 Cf. Savage-Smith 1985, pp. 205-207, Fig. 84. 

1131 Ptolemy, p. 394. 
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Figure F013.35 - Centaurus (photo by Ghulam Mujtaba) 



Figure F013.36 - Cassiopeia and Cepheus (photo by Ghulam Mujtaba) 
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Coming to the female figures, Cassiopeia 1132 is depicted as a slender woman seated 
on the edge of a high and richly carved chair. Her face is slightly turned towards the left 
so that her face is in half profile. With her left hand she is holding the left back post of 
her chair, and pointing the right hand towards Andromeda. Cassiopeia wears a large 
crown which is decorated on the top with an hour-glass shaped ornament; similar 
ornaments are also on the tops of the two back posts of the chair. Her long gown reaches 
almost up to her ankles; below the hemline can be seen the folds of the tight shalwar. A 
bead necklace is around her neck and rows of bangles adorn her wrists and upper arms. 

The figure is entitled sural Dhdt al-KursT 10, ‘figure of the one with the chair’. 
The star on her face is named Rds al-Dhat al-KursT, ‘head of the one with the chair’ ('C 
Cassiopeiae) and the star on her left hand Kajf al-KhadTb, ‘the dyed hand’ (|3 
Cassiopeiae, Caph). 


1132 


Cf. Savage-Smith 1985, pp. 147-148, Fig. 56. 
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Figure F013.37 - Andromeda (photo by Ghulam Mujtaba) 
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Cassiopeia’s daughter Andromeda is a striking figure. 1133 She is shown in front 
view, as a full-breasted plump young woman, with her arms spread wide. She is dressed 
in an ankle-length gown. A sash goes around her waist and its patterned end reaches up 
to the hem of the gown. The names of stars written vertically on the left and right edges 
of the flared gown look like decorative patterns. Here the calligraphy is particularly well 
integrated with the clothing. She wears a series of armlets and bracelets on her upper 
arms and wrists, a bead necklace around the neck and two rings each on both the ears, 
and a somewhat flat cap with a trifoliate pom-pom on the head. 

The figure is entitled surat Musalsalh 20, ‘figure of the chained [woman]’. The 
star on her forehead is common to the figure of Pegasus situated above her and therefore 
carries two names pertaining to the two constellations: Ras al-Mar’ah al-Musalsalah, 
‘head of the chained woman’ (a Andromedae, Sirrah) and Surrat al-Faras, ‘navel of the 
horse’ (5 Pegasi). The star on her right side is common to the eastern fish of the 
constellation Pisces and likewise carries two names: Janb al-Musalsalah, ‘Side of the 
[chained] woman’ (|3 Andromedae, Mirach) and Batn al-Hut, ‘belly of the fish’. The 
star on her right foot is named Rijl al-Mar’ah al-Musalsalah Yusra, ‘the left foot of the 
chained woman’ (y Andromedae) and that on her right foot Rijl al-Mar’ah al- 
Musalsalah Yumna, ‘the right foot of the chained woman’ (q, Andromedae). The 
apparent contradiction between the ‘right’ and ‘left’ is, as in the case of Orion above, 
due to the depiction of the figures on the Islamic celestial globes as seen from outside 
the globe. 


1133 


Cf. Savage-Smith 1985, pp. 160-162, Fig. 62. 
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Figure F013.38 - Virgo (photo by Ghulam Mujtaba) 
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Diya’ al-Dln’s most accomplished constellation figure is that of Virgo " 34 on this 
globe. In no other globe did Diya’ al-DIn lavish so much detail on Virgo and infuse the 
figure with an individual personality as he did here. Virgo is depicted as an elegant 
Mughal princess, walking with a graceful step, perhaps on her way to a rendezvous with 
a lover. She is drawn in front view, with her face slightly turned to the left. She has a 
round face, finely arched eyebrows, almond shaped eyes and a smiling mouth. Her hair 
is parted in the middle and hangs down on the back; some strands are visible on both 
sides of her slender neck. The breasts are delicately outlined. She wears an ankle-length 
gown with a very wide skirt below the waist. There is a sash around her waist, one end 
of which extends beyond the hemline of the gown. Below the hemline, the folds of the 
shalwar are carefully drawn on her ankles. 

The celestial equator with its divisions and Abjad numbers overlaps her entire 
body, but it does not obscure her figure. On the contrary, it looks like a decorative 
feature of her gown. Likewise the two star pointers on her cheeks look more like beauty 
marks rather than stars. Besides rows of armlets and bracelets on her upper arms and 
wrists, she also wears anklets on her feet. Around her neck, there is a choker fringed 
with pearls, besides a long necklace that reaches up to her waist. Her wings are drawn 
with great detail of feathers. 

In drawing her wings, arms and legs, Diya’ al-DIn avoids symmetry. Their 
asymmetric arrangement suggests movement and adds charm to the figure. Both upper 
arms are held close to the body, but her left lower arm is raised perpendicular to the 
body. Her right lower arm is slightly raised. It looks as if she is holding a large silver 
disk in her right palm, to carry it to the lover as a luminous gift. This large silver point 
actually represents the star Simak A c zal, ‘unarmed Simak' (a Virginis, Spica), which is 
the 15th most brilliant star in the heavens. The title of the figure surat Sunbulah 6, ‘figure 
of the Ear of Wheat’ is engraved above her left hand. 


1134 


Cf. Savage-Smith 1985, 172-175, Fig. 68. 
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Stand 



Figure F013.39 - Globe with the horizon ring (photo by S. R. Sarma) 


The globe rests on a 150 mm high stand. It consists of a horizon ring (outer 
diameter 146 mm and inner diameter 120 mm) which is supported by three legs that are 
slightly curved like the Roman letter S. The horizon ring is divided in 1° and 5° and 
numbered in 5s, from 5 to 90, separately in each quadrant. There are slots in it for the 
meridian ring and the zenith ring, but these two rings are now missing, so also the axis 
of the globe. The horizon ring itself was broken and was repaired rather crudely. 
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Inscription 



Figure FOB.40 - Southern hemisphere with the globe-maker’s signature (photo by Ghulam Mujtaba) 

The globe-maker’s signature is engraved inside the equatorial polar circle thus: 
'canal aqall al- c ibaddiya’ al-dm muhammad ibn qd’im muhammad ibn mulld 
c Tsd ibn shaykh allahdad asturldbi humdyum lahurifi sanah 1064 hijrT. 

‘The work of the least of the servants [of God], Diya’ al-DIn Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1064 
Hijrl’. 

The year corresponds to ad 1653-54. 

Bibliography 

Nadvi 1935; Savage-Smith 1985; Sarma 1994c; Sarma 2015a. 
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F014 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1067 AH (AD 
1653-54) 1135 

Diameter 127 mm 

London, Victoria and Albert Museum (# 2324-1883 (I.S.)) 

ESS; Repertoire 

The globe is cast as a single hollow sphere with one plug. The stand is missing. 
Circles 

The equator and the ecliptic are graduated in 1 ° and 5 ° and the divisions of 5 ° are 
marked by dotted lines, as is done on many astrolabes. On the equator, the groups of 5° 
are numbered from 5 to 360, starting from the vernal equinox and on the ecliptic from 
5 to 30 separately for each zodiac sign. The names of the zodiac signs are engraved 
along the ecliptic. Ecliptic latitude circles, equatorial tropic circles and equatorial polar 
circles are also drawn. 

The equatorial poles, the constellation figures and many stars are named. The 
northern constellations, the zodiac signs and the southern constellations are numbered; 
individual stars within many northern constellations are also numbered. 

Constellation Figures and Stars 

The globe is engraved with the full set of 48 constellation figures; the positions of 
about 1020 stars are marked with inlaid silver points. 

Inscription 

'amal aqall al- c ibaddiya’ al-din muhammad ibn qd’im muhammad ibn mulla 
c Tsd ibn allahdad asturlabi humdyum lahurifl sanah 1067. 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Allahdad of Lahore, the 
astrolabe maker to [the Emperor] Humayun, in the year 1067 [Hijrl].’ 
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Entry based on Savage-Smith 1985, no. 22, p. 228. 
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Provenance 

The globe was purchased in Bombay 1882 and was part of the Indian Museum; 
after the closure of this museum, the entire collection was transferred to the Victoria & 
Albert Museum. 

Bibliography 

Savage-Smith 1985, no. 22, p. 228. 
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F015 ® CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1068 AH (AD 
1657-58) 


Diameter 113 mm 

Cardiff, National Museum of Wales (# 39.573.1) 
ESS 23; Repertoire 17 



Figure F015.1 - Globe with a modern stand (photo by S. R. Sarma) 


The globe is cast as a single hollow sphere with one plug. The original stand is 
missing. The globe is now mounted on a modern non-functional stand. 
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Circles 

The equator and the ecliptic are graduated in 1 ° and 5 ° and the divisions of 5 ° are 
marked by dotted lines. The groups of 5° are numbered on the equator from 5 to 360, 
starting from the vernal equinox, and on the ecliptic, from 5 to 30, separately for each 
zodiac sign. The names of the zodiac signs are engraved along the ecliptic. Ecliptic 
latitude circles, equatorial tropics and equatorial polar circles are drawn. 

The equatorial poles, the constellation figures and many stars are named. 
Constellation figures are numbered, the northern constellations, the zodiac signs and the 
southern constellations separately; individual stars within many northern constellations 
are also numbered. 

Constellation Figures and Stars 

All the 48 constellation figures are depicted on this globe and the positions of 
about 1020 stars are marked with inlaid silver nails. The figure of Argo Navis receives 
an elaborate treatment with five large dotted pennants and an over-sized leonine 
figurehead. There are two pavilions; one in the middle and the other at the back. The 
pavilion in the middle is open on the four sides, with a triangular canopy surmounted by 
three finials. It rests on two large vase-like structures. The pavilion in the rear is covered 
by a dome with a trifoliate top. The oars look like large bells suspended by chains. The 
star Canopus ( al-Suhayl ) is placed on the oar to the right. On the body of the ship is 
engraved the name of the constellation together with the serial number as surat 
safincih 7. 
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Figure F015.2 - Constellation Argo Navis (photo by S. R. Sarma) 


To the left of the figurehead is the figure of Canis Major with the label and serial 
no. surat Kalb al-Akbar 5. The figure of Hydra occupies the space to the right and above 
the ship; just above the ship, the serpent crosses the band of equator, making a circular 
coil on the band, its grinning head can be seen above the equator band, licking its lips at 
the sight of the Lepus in front, as it were. Here is the star Minkar al-Shujcb (nose of the 
serpent) is labelled. The bright star Fard al-Shu jet is labelled just above the ship. 
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Figure F015.3 - Globe-maker’s signature (photo by S. R. Sarma) 


Inscription 

The globe-maker’s signature is engraved, as usual, inside the southern equatorial 
polar circle pole: 

'canal aqall al-ibad diya’ al-dln ibn qd’im muhammad ibn mulla c Tsa ibn 
shaykh allahdad asturldbi humayum lahurifisanah 1067 hijrTjulus mubdrak 
32 shahjahdn. 

‘The work of the least of the servants [of God], Diya’ al-DIn Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1067 
HijrT, in the thirty-second year of the blessed reign of Shah Jahan.’ 

Provenance 

Bequeathed to the Museum in November 1939 by John Hubert James who bought 
the globe in Algiers in 1910. 
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F016 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1068 AH (AD 
1657-58) 1136 

Diameter 100 mm 

Cairo, Museum of Islamic Art (# 15226) 

ESS 24; Repertoire 15 



Figure F016.1 - Globe with stand (photo by Dr. Flora Vafea) 

The globe is cast as a single hollow sphere with one rectangular plug and one 
very large plug constituting nearly one-fourth of the globe. 
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Entry based on Savage-Smith 1985, no. 24, p. 229, and the photo kindly provided by Dr Flora 
Vafea, Cairo. 
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Circles 

The equator and the ecliptic are divided in 1 ° and 5 °. The divisions of 5 ° 
are marked by dotted lines and numbered from 5 to 360 on the equator, starting 
from the vernal equinox; and from 5 to 30, separately for each zodiac sign on 
the ecliptic. Ecliptic latitude circles and the southern polar circle are drawn. 
Holes are drilled at the ecliptic as well as the equatorial poles. The names of 
the signs are engraved along the ecliptic; the names of the equatorial poles, the 
constellation figures and some major stars are engraved. 

Constellations Figures and Stars 

The full set of the 48 constellation figures are represented on the globe and the 
positions of about 1020 stars are indicated by inlaid silver points. 

Stand 

The quadruped stand resting on a circular ring supporting the horizon ring and the 
semicircular arc below the globe appears to be original but somewhat damaged and the 
meridian ring is missing. 

Inscription 

The inscription inscribed around the south equatorial pole states that this globe is 
‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, ... 
in the year [10]68 and the thirty-second blessed regnal year of Shah Jahan.’ 

Provenance 

Formerly in the Harari Collection, No. 157. 

Bibliography 

Savage-Smith 1985, no. 24, p. 229. 
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F017 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1070 AH (AD 
1659-60) 1137 


Diameter 60 mm 

Cairo, Museum of Islamic Art (# 3800) 
ESS 69; Repertoire 21 



Figure F017.1 - Globe with stand (photo by Dr Flora Vafea) 


The perforated meridian ring is loosely placed upon the horizon ring. The globe is 
cast as a single hollow sphere; one rectangular peg is visible cutting through the 
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Entry based on Savage-Smith 1985, no. 69, p. 252, and the photos kindly provided by Dr Flora 
Vafea and Ayman Ali. 
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equatorial polar circle in the south. There are holes both at the equatorial and ecliptic 
poles. 



Figure F017.2 - Equator and ecliptic on the globe (photo by Ayman Ali) 


The ecliptic band is the lower one. Below it are engraved the names of the signs 
al-MTzdn (Libra), al-Aqrab (Scorpio), al-Qaws (Sagittarius) and al-Jcidl (Capricorn), 
from left to right. The great circles perpendicular to the ecliptic are the ecliptic latitude 
circles. At the bottom is the southern equatorial circle, with a hole at the southern 
celestial pole. 

Circles 

The equator and the ecliptic are graduated in 2° and 6°. The intervals of 6° are 
marked by dotted lines; these are numbered from 6 to 360 on the equator; from 6 to 30, 
separately for each zodiac sign, on the ecliptic. The names of the signs are engraved 
along the ecliptic. Ecliptic latitude circles, equatorial tropics and equatorial polar circles 
are drawn. 

Constellation Figures and Stars 

There are no constellation figures on this small globe; the positions of about 60 
stars are indicated by dots enclosed by circles. 
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Figure F017.3 - Globe as seen from above (photo by Ayman Ali) 


At the centre is the northern ecliptic pole where the ecliptic latitude circles 
converge and where the meridian ring is attached. Above this, slightly to the right, is the 
northern equatorial pole at the centre of the hole. The lesser circle around this pole is 
the northern equatorial polar circle. 

Stand 

The globe is mounted on a stand consisting of the horizon ring supported by four 
legs which rest on the base of a circular ring. Inside the ring are two cross bars at the 
centre of which is a hole. Probably a fifth a leg stood here to support the meridian ring. 
The meridian ring is graduated in 2° and 6° and numbered in 6s. There are holes in the 
meridian ring for setting the globe at different latitudes. It is not known whether the 
horizon ring is graduated. The legs are elegantly shaped with decorative rings. The axis 
may not be original. 
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Figure F017.4 - Signature of the globe maker and the graduated meridian ring; the south celestial pole 

is labelled as qutb janubi (photo by Ayman Ali) 

Inscription 

The globe maker’s signature is engraved inside the southern equatorial polar circle 
and reads as follows: 

c amal aqall al- c ibad diyci’ al-din muhammad ibn qa’im muhammad ibn mulla 
c Tsd ibn shaykh cillahdad asturldbThumayum ldhurifisanah 1070 hijri 
‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 
1070 Hijri [= AD 1659-60].’ 

Bibliography 

Savage-Smith 1985, no. 69, p. 252. 
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F018 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1071 AH (AD 
1660-61) 1138 

Diameter 94 mm 

Berlin, Staatliche Museen zu Berlin, Preussischer Kulturbesitz, Museum fur Asiatische 
Kunst (1 1266) 

ESS 26; Repertoire 23 



Figure F018.1 - Globe (courtesy Museum fur Indische Kunst, Berlin) 
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I am highly grateful to Regina Hickmann, Deputy Director, Museum fur Indische Kunst, for 
sending me on 27.2.1996 two photos and xerocopies of several other photos some of which are 
included here. 
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This globe played an important role in the historiography of the Lahore family of 
astrolabists. H. von Kliiber of the Astrophysikalisches Observatorium, Einstein Institut, 
Potsdam, while studying this globe, wrote to Syed Sulaiman Nadvi in 1933, asking for 
information about Diya’ al-Dln Muhammad and his ancestors. 1139 This led to Nadvi’s 
article where he listed eight astrolabes and four celestial globes made by the various 
members of this Lahore family. 1140 The present catalogue, in a way, is the culmination 
of Nadvi’s exercise. 

In the same year when Nadvi’s article appeared, Kliiber published a lengthy 
description of this globe; it is the first scholarly study of a celestial globe made by the 
Lahore family. In this study, before describing this globe, Kliiber gave an overview of 
all the Islamic celestial globes known at that time, in particular, those produced at 
Lahore. Kliiber’s description of the globe is supplemented by a transcription of all the 
names of constellations and stars engraved on the globe by Walther Hellige of Berlin. 

The globe is cast as a single hollow sphere with a large rectangular plug in the 
region of Centaurus in the southern hemisphere. Small holes are bored at the ecliptic 
poles and larger ones at the equatorial poles. The latter are labelled as qutb shamdlT 
(north pole) and qutb janubi (south pole) respctively. 

Circles 

The equator and ecliptic are both divided in 1° and 6°. The intervals of 6° are 
marked by dotted lines. On the equator, these intervals are numbered continuously from 
6 to 360 from the vernal equinox onwards; on the ecliptic these are marked separately 
in each zodiac sign from 6 to 30. The names of the zodiac signs are engraved along the 
ecliptic. Ecliptic latitude circles are drawn at intervals of 30°. Equatorial tropics and 
polar circles are traced. 


1139 In his description of the globe (Kliiber 1935, p. 21, n. 12), Kliiber refers to Nadvi’s response thus: 
‘Privatbrief von Pandit S. S. Solaiman Nadvi, Shibli Academy, Azamgarh, Juni 1933.’ The 
honorific ‘Pandit’ is actually used for Hindus. For a Muslim scholar like Nadvi, ‘Janab’ or 
‘Mawlana’ would have been appropriate. 
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Nadvi 1935. 
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Figure F018.2 - Another view of the globe with Ophiuchus in the middle 
(courtesy Museum fur Indische Kunst, Berlin) 


Constellation Figures and Stars 

The full set of 48 constellation figures are engraved along with their names and 
their serial numbers in three sets of the northern constellations (1-21), the zodiac signs 
(1-12 and the southern constellations (1-15). The positions of about 1020 stars are 
marked with inlaid silver points. The names of 111 stars are engraved next to the silver 
points. 

Except for minor variations, the iconography of the constellation figures on this 
globe is the same as in the other globes by Diya’ al-DIn. The three reptiles, Draco, Hydra 
and Serpens are drawn in simple outlines without any scales. Many of the human figures 
(Hercules, Serpentarius, Perseus, Andromeda) wear caps with tassels at the top, as can 
be seen in the figure below. 
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Figure F018.3 - Hercules (courtesy Museum fur Indische Kunst, Berlin) 


The figure of Hercules shows him kneeling with both knees bent; his right foot is 
caught in the coils of Serpens. He wears a short tunic with full sleeves; a sash is tied 
around the waist. The heads of Hercules and Serpentarius are drawn together so that 
their caps merge into a single .S'-like curve, separated just by a short line. Above his 
shoulder is the label surat jdthi 7. The star on his forehead is named Rets cil-JdthT (a 
Herculi) and that on the forehead of Ophiuchus Rds al-Hawwa (a Ophiuchi). 

The figure of Argo Navis on this globe with dotted pennants is akin to the figure 
on the globe of 1068/1657-58 at Cardiff (see Figure F015.2). 
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Figure F018.4 - Argo Navis, Centaurus and the Inscription 
(courtesy Museum fur Indische Kunst, Berlin) 


Inscription 

The globe-maker’s signature is engraved inside the equatorial polar circle: 

c amal aqall al- c ibad diya’ al-din muhammad ibn qa’im 1141 muhammad ibn 
rnulld c Tsd ibn shaykh allahdad asturlabi humayum IdhurijT sanah 1071 hijrT 
‘The work of the least of the servants [of God] Diya’ al-Dln Muhammad, son 
of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, 
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The word qa ’im appears to have been erased and replaced by muhammad. Probably the word qa 'im 
was very faint as it happened to be at the tip of a large rectangular plug; later somebody must have 
added, helpfully but wrongly, the word muhammad. 
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the astrolabe-maker to [the Emperor] Humayun, in the year 1071 Hijn [= AD 
1660-61].’ 

Provenance 

Acquired in 1912 by the Museum flir Volkerkunde at Berlin. In 1963, Indian 
artefacts in this museum were moved to the newly established Museum flir Indische 
Kunst. This museum was amalgamated in 2006 in the Museum flir Asiatische Kunst. 
Again another reorganization is in the offing: the collections of South-Asian, South-East 
Asian and Central Asian Art are closed to the public since the beginning of 2016; they 
will be transferred to the Humboldt Forum which is coming up in the centre of Berlin. 

Bibliography 
Kliiber 1935. 

Savage-Smith 1985, no. 26, p. 230, Fig. 45. 



2805 


F019® CELESTIAL GLOBE BY DIVA’ AL-DIN MUHAMMAD 1074 AH (AD 
1663-64) 

Diameter 167 mm 

Hyderabad, Salar Jung Museum (# 113/xxxv) 



Figure F019.1 - Globe with stand (photo by S. R. Sarma) 


Three globes crafted by Diya’ al-Dln in the year 1074/1663-64, namely L019, 
L020 and L021, are extant in public collections. Though slightly different in sizes, these 
three globes have many common features. In L019 and L020, the stands are alike. There 
are also similarities in the iconography of the constellation figures; the most striking 
one being the rendition of Hercules as a woman with large breasts in L019 and L020. 1142 


1142 


I regret very much that while studying the instruments at the Museum of the Flistory of Science, 
Oxford, I spent much time with the large collection of astrolabes and did not pay adequate attention 
to the constellation figures on globe F021. Possibly there also Flercules is depicted as a female. 
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The present globe is cast as a single hollow sphere with two ovoid plugs measuring 
respectively 50 x 55 mm (on the Great Bear’s head) and 20 x 25 mm (on the figure of 
Centaurus), which have a different colouration suggesting higher copper content. Holes 
are bored on globe at the two poles of the equator and also at the two poles of the ecliptic 
so that the globe can be made to turn either around the poles of the equator or around 
the poles of the ecliptic. 

Circles 

The equator and the ecliptic are divided in 1° and 5°. The intervals of 5° are 
marked by dotted lines. On the equator, these intervals are numbered from 5 to 360 from 
vernal equinox onwards, while on the ecliptic they are numbered from 5 to 30 separately 
in each zodiac sign. The names of the zodiac signs are engraved along the ecliptic circle. 
Ecliptic latitude circles, equatorial tropics and equatorial polar circles are represented 
as single lines. The northern and southern celestial poles are labelled respectively as 
qutb shamall and qutb janubi. 

Constellation Figures and Stars 

All the 48 constellation figures are finely engraved and numbered in three batches: 
northern constellations 1 to 21; zodiac signs 1 to 12 and southern constellations 1 to 15. 
They are labelled without the article al-\ thus sural safinah 7. About 1020 star positions 
are marked on the globe by inlaid silver points of three magnitudes. The silver in these 
points is disintegrating and the tarnish is spreading. 
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Figure F019.2 - Northern ecliptic pole (photo by S. R. Sarma) 


The constellation figure Draco coils around the northern ecliptic pole in the north. 
It is rendered as a kind of dragon. Its underside is bare; on the upper side are sharply 
projecting spikes. In between are small scales, meticulously drawn all over the body. 
Two fierce horns rise above its large head, which is hairy on the underside. Its mouth is 
wide open, with fangs above and below, and the forked tongue jutting out. 

On the lower jaw is engraved the name of the figure surat Tinmn, followed by the 
serial number 3. Several named stars are situated on its body. The star at the base of one 
of the horns is named Reis al-Tinmn (head of the dragon, y Draconis). The star on the 
forked tongue is named al-Rcifid (the wandering [camel], p Draconis). 
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Below the curve of Draco is the figure of Ursa Minor with the label surat Dubb 
Asghar 1. Around Draco are the figures, starting at the top and proceeding clockwise, 
of Hercules drawn as if he is stamping on Draco’s head with his foot, Bootes and Ursa 
Major; on the other side of the large plug is Cepheus the king, with a high crown and 
knee-length boots with geometrical patterns; his left hand which is seen above the spikes 
of Draco is delicately rendered. Above him is the large figure of Cygnus. 

Andromeda, Cassiopeia and Perseus are drawn with full faces, while Virgo, 
Ophiuchus and Hercules are shown in three quarters profiles, all with large almond- 
shaped eyes. 

Andromeda is depicted with an ankle-length gown (jama); a sash ( patki) with 
geometric patterns is wrapped around the waist forming a large loop on her left; one 
loose end of the sash hangs down on the right-hand side of the gown, reaching up to the 
ankles. Through the diaphanous skirt of the gown can be seen her plump legs. Her hair 
is depicted as two strands, falling down on either side. She wears no cap. She is decked 
with a series of armlets and bracelets, the outer ones being larger and thicker than the 
inner ones. Two bead necklaces, one short and the other long, but both of double strands, 
adorn her neck. She stretches out both her arms, pleading for protection from the sea- 
monster Cetus. The left hand, which is closer to the viewer, is much larger than the right 
hand. She is barefoot. 

Above her left shoulder is engraved the label of the figure surat Musalsalah 20, 
short for surat al-Mar’ah al-Musalsalah (figure of the chained woman). Some of the 
stars in this figure are common to the constellation Pegasus as well and therefore, carry 
double names: the large star on Andromeda’s forehead is labelled as Rets al-Mar’ah al- 
Musalsalah, ‘head of the chained woman’ (a Andromedae) and also as Surrat al-Faras, 
‘navel of the horse’ (5 Pegasi). 

The star above her left hand carries the name Janah al-Faras, ‘wing of the horse’ 
(y Pegasi). The star on her waist, just above the sash on the right, is given the name Janb 
al-Musalsalah, ‘the side of the chained one’, which is written on the gown. This star is 
common to the fish figure on her right; so it has a second name Batn al-Hutj belly of 
the fish’ (|3 Andromedae). The star on her left foot has the name Rijl al-Musalsalah, ‘the 
foot of the Chained One’ (y Andromedae). She is standing, as it were, upon the sword 
of her rescuer Perseus. The sword has an ornate hilt. 
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Figure F019.3 - Andromeda, Cassiopeia and Perseus (photo by S. R. Sarma) 


To Andromeda’s lower left is the figure of her mother Cassiopeia seated on a high 
chair. She wears a full-length gown and pointed shoes. The two ends of the sash at her 
waist are stretched towards her back. She also wears two necklaces like her daughter, 
but of a single strand, and series of armlets and bracelets. Her hair is shown as two 
strands falling on either side of the face; she wears a high cap which is curved at the top. 

Cassiopeia’s chair or throne received great attention from the engraver. The legs 
are short and shaped like hour-glasses. The seat is engraved with a symmetrical pattern. 
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The two back-posts are high, topped with ornaments which look like large pomegranate 
fruits. 1143 

She is labelled as surat Dhdt al-KursT 10 (figure of the one with the chair). On the 
back rest of the chair is engraved the name Kaff al-KhadTb, ‘the dyed hand’ (|3 
Cassiopeiae) in two lines. This refers to a star usually marked on the left elbow of 
Cassiopeia. But here, the silver point is not on her elbow but on the back-rest, probably 
by mistake. There are two other silver points on her wrist and on the back of her hand, 
but these are not named. The star on her knee is named Rukbat al-KursT, ‘knee [of the 
one with] the chair’ (5 Cassiopeiae). 

To Andromeda’s lower right is the figure of Triangulum, which is labelled as surat 
Muthallath 21. The star at the apex of the triangle is named Reis al-Muthallath (a 
Trianguli). 

Below the figure of Andromeda, is the figure of Perseus with a large sword in his 
left hand and the head of the ghoul in his right hand. The hilt of his sword and his two 
hands are carefully drawn, but not his face and that of the ghoul; both have long beards; 
eyes, nose and mouth are faintly visible in the profusion of hair. The label surat Parsd’us 
wa Huma Hamil Rds al-Ghul 11 (figure of Perseus, that is, the bearer of the ghoul’s 
head) is engraved under his upraised left arm. The star on his chest carries two names: 
Janb Barsd’us, ‘side of Perseus’ and Mirfaq al-Thurayyd, ‘elbow of Thurayyd’ (a 
Persei, Algenib / Mirfak). The star on his left wrist is named Mfsam al-Thurayyd 
SahdbT, ‘the nebulous wrist of al-Thurayyd' (hy Persei). 

The figure of Virgo is drawn on the two double-banded scales of equator and 
ecliptic, immediately after their intersection at the autumnal equinox. Her face is 
depicted in three-quarters profile, with large almond-shaped eyes and long nose. She 
has an elaborate coiffeur, hair combed high into a series of upright curls. Her left wing 
is very elaborately patterned in the same manner as the wings and feathers of the figure 
Corvus on the left. Virgo wears a long gown that reaches up to her feet. Above the left 
foot can be seen the folds of her chunddr pdyjdma, worn under the gown. A simple sash 
goes around her waist; one loose end with geometrical patterns falls up to her feet. Her 
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This motif occurs frequently in the figures of Argo Navis. 
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breasts are indicated by two curves. She wears a short necklace with large beads which 
goes around the neck. Another long necklace is wound around the neck and then let fall 
to reach up to the girdle. She wears series of armlets and bracelets, which are drawn as 
parallel lines, as in the case of Cassiopeiae. Her feet are adorned with anklets. 



Figure F019.4 - Virgo (photo by S. R. Sarma) 
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The label surat Sunbulah 6 is engraved near her wing. On her right palm, which 
rests on the band of ecliptic, is the star named SimakA c zal (a Virginis, Spica,). Above 
the hemline of the gown is the label al-Ghafrah which is the collective designation of 
the three stars, one on the right foot and two on the hemline, (ikX, Virginis), which form 
the fifteenth lunar mansion. 1144 



Figure F019.5 - Ophiuchus (photo by S. R. Sarma) 
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Savage-Smith 1985, pp. 174-175. 
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The figure of Ophiuchus straddles the double bands of equator and ecliptic, his 
right foot resting on the figure of Scorpio. He wears a short knee-length tunic with an 
elaborate sash around the waist. The neckline is marked with three parallel lines. Below 
the sash, the tunic is flared with several vertical folds. A bell-like purse is suspended 
from his sash. On the upper arms, lower arms and wrists are drawn series of parallel 
lines (as in the case of Cassiopeia and Virgo); it is not clear whether these are meant to 
be patterns on the sleeves or armlets and bracelets. His hair looks like horizontal strands 
of twigs tied up vertically by a triple cord, with the loose ends placed on the right. He is 
holding the Serpens with both his hands. Unlike Draco and Hydra, this third serpent is 
not patterned with scales; this figure is drawn just with the parallel lines. On the chest 
is written the label surat Hawwa 13. 



Figure F019.6 - Hercules as a female (photo by S. R. Sarma) 
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The figure of Hercules is depicted, most unusually, as a female with large breasts, 
with bare upper body and with a very short skirt covering the lower half. A sash is 
around the waist. From this sash hang down three loose ends with ornate terminals at 
the left, right and middle of the figure; also a semi-circular purse with a flap to close it 
(?) and two circular objects. The oval face is shown in three-quarters profile, the two 
lines of eyebrows merge with the bridge of the nose; the eyes are large and almond- 
shaped, the pupils are indicated by small circles without hatching. The hair falls in two 
strands on either side of the face. There are bracelets at the two wrists; the left arm 
holding a sickle is raised high, the right arm is stretched forward; both knees are bent 
and the right foot rests on the fierce head of Draco. The label is engraved on the chest: 
sural JdthT 7. 



Figure F019.7 - Argo Navis (photo by S. R. Sarma) 

The figure of Argo Navis looks more like a Mughal pleasure pavilion than a ship. 
On the left-hand side is a large figurehead, with human face, with two large horns on 
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the head, and long strands of hair falling down. On the right is a circular dome with two- 
tiered finial. Stylized sails are gathered and tied to the mast; from there two chains reach 
up to the figurehead on either side. There are three pennants filled with dots. Above the 
dome is engraved the label sural Safinah 7. Towering above the ship is the body of 
Hydra with minutely engraved scales. 

Stand 

The globe is mounted on a sturdy but simple stand, with a height of 135 mm, 
consisting of the horizon ring, which is 15 mm thick and 12 mm wide, supported by 
three stout 5-shaped legs. A semicircular arc is attached to the underside of the horizon 
ring at its east and west points to support the meridian ring. There are indents at the 
north and south points of the horizon ring and at the middle of the semi-circular arc 
through which the meridian ring can pass, but it is now missing. The horizon ring is 
graduated in 1 ° and 5 °. 



Figure F019.8 - Globe maker’s signature (photo by S. R. Sarma) 


Inscription 

The globe maker’s signature is engraved inside the equatorial polar circle and 
reads as follows: 

c amal aqall al- c ibciddiya’ al-din muhammad ibn qd’im muhammad ibn mulld 
c Tsa ibn shaykh allahdad humdyum asturlabT Idhuri 1074 hijn. 
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‘The work of the least of the servants [of God] Diya’ al-Dln Muhammad, son 
of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, 
the astrolabe maker to [the Emperor] Humayun, [in the year] 1074 Hijrl.’ 

Bibliography 

Sarma 1996a, pp. 24-26, pi. 13. 
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F020 ® CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1074 AH (AD 
1663-64) 

Diameter 146 mm 

Edinburgh, Royal Scottish Museum (# 1890-331) 

ESS 27; Repertoire 28 


Figure F020.1 - Globe with stand (© Royal Scottish Museum, Edinburgh) 


The globe is cast as a single hollow sphere, with three plugs. 
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Circles 

The equator and ecliptic are divided in 1° and 5°. In both scales, the intervals of 
5° are marked by dotted lines. These are numbered on the equator from 5° to 360° 
starting from the vernal equinox; but on the ecliptic, separately in each zodiac sign from 
5 to 30. The names of the zodiac signs are engraved along the ecliptic circle. Ecliptic 
latitude circles are drawn at intervals of 30°. Equatorial tropics and equatorial polar 
circles are engraved. The names of the equatorial poles are engraved. 

Constellation Figures and Stars 

The full set of 48 constellation figures are depicted very elegantly. Next to the 
figures are inscribed their names and the serial numbers in three batches. The positions 
of about 1020 stars are indicated by inlaid silver nails. Many features are common in 
the human figures on this globe and on the previous globe F019; even so, Diya’ strives 
to add variations in each figure. 
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Figure F020.2 - Globe with stand. Another view of the globe, showing in the upper row, from left to 
right, Bootes, Serpens and Hercules; below Virgo on the left and Ophiuchus on the right; under the 
horizon ring can be seen the figures of Hydra, Centaurus and Lepus. (© Royal Scottish Museum, 

Edinburgh). 
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Figure F020.3 - Figure of Andromeda (detail of Figure F020.1) 


The figure of Andromeda is almost similar to the figure on F019 in outline, in the 
physical posture, in her hair and her gown and sash, but the facial expression is different, 
and her ornaments are different. More important, her feet are tied in chains; it is one of 
the rare depictions where the chains are actually shown. She is decked with a necklace 
of large beads and with wide and patterned armlets and bracelets. The star names 
engraved here are the same as in the previous globe. 

To her lower is the figure of Cassiopeia, depicted almost as in F019, but without 
a cap; the star on her forehead receives the name Ras Dhdt cil-Kursi, ‘head of the one 
with the chair’ Cassiopeiae). The star on her knee is named Rukbat al-KursT, ‘knee 
[of the one with] the chair’ (5 Cassiopeiae). 
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Figure F020.4 - Figures of Hercules (left) and Bootes (upside-down) (detail of Figure F020.2) 


Bootes wears a peculiar cap; he is standing with an upraised sword-like weapon 
in his left and the right arm raised as if calling for attention. He wears a knee-length 
tunic, flared at the bottom. Its flaps are closed under the right-hand side. There is a sash 
tied around the waist, its two ends falling down in front. Three large circles dangle from 
his sash, which can be pouches. His tight trousers reach up to the calves, as indicated by 
two parallel lines. There are pointed boots on his feet. 

His name is written above his right arm surat al- c Awwa’ 5. The star on his forehead 
is named Ras al-Awwa’ (|3 Bootis). Beneath the hem of his tunic are two stars named 
Simdk al-Rdmih (a Bootis) and Mufrid al-Rdmih (r) Bootis). To his lower left is the 
constellation figure of Serpens, labelled Surat Hayyah 14. The star on its neck is named 
c Unuq al-Hayyah (a Serpentis). Immediately to the left is the constellation figure of 
Corona Borealis, drawn with two concentric circles; it is labelled as Surat Fakkah 
without the serial number 6. The star situated on its rim is named Nayyir Fakkah (a 
Coronae Borealis). 


2822 


Indo-Persian Celestial Globes produced by the Lahore Family 


Further left is the figure of Hercules, rendered as in F019, as a full-breasted 
female, with long strands of hair on either side of the face, with a very short skirt, 
bending on both knees, with a sickle in the upraised left hand. The name is below the 
neck sural Jdthl 7. The star on the forehead is named Rets al-Jdthi (a Herculis). 

Stand 

The stand with a height 170 mm consists of the horizon ring supported by four 
legs which rest on a circular plate. The horizon ring is graduated in 1° and 5° and 
numbered from 5 to 90, starting at the east and west points and ending at the north and 
south points. The four cardinal points are labelled. There are notches at the north and 
south point for the meridian ring and at the east and west points for the semicircular arc 
to mark the zenith and the prime vertical. This arc is now missing. The meridian ring is 
not graduated, but has holes so that the globe can be set up at six different terrestrial 
latitudes. The axis may or may not be original. 

Inscription 

The maker’s signature is inscribed inside the southern equatorial polar circle thus: 
'amal aqall al- c ibaddiya’ al-dln muhammad ibn qd’im muhammad ibn mulld 
c lsd ibn shaykh allahdad asturlabi humdyum IdhurTfi sanah 1074 hijrT. 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1074 
Hijrl [= ad 1663-64].’ 
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Figure F020.5 - The globe maker’s signature (© Royal Scottish Museum, Edinburgh) 

Provenance 

Bought in 1890 from F. Du Cane Godman. Displayed at the ‘Science in India: A 
Festival of India Exhibition’ at the Science Museum, London, from 1 March to 1 August 
1982. 

Bibliography 

Anderson 1982, no. 124, p. 34. 

Savage-Smith 1985, no. 27, pp. 230-231, figs. 16 and 35. 
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F021 ® CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1064 AH (AD 
1653-54) 

Diameter 175 mm 

Oxford, Museum of the History of Science (# 45247) 

ESS 28; Repertoire 29 


Figure F021.1 - Globe with stand (photo by S. R. Sarma) 

The globe is cast as a single hollow sphere with two plugs and has a dull black 
finish. 1145 


Circles 

The equator and the ecliptic are divided in 1 ° and 5°. In both circles the intervals 
of 5° are marked by dotted lines. On the equator, groups of 5° are numbered from 5 to 
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Inside the globe, Savage-Smith found three rolled-up pieces of paper with writing, probably as 
amulets; these were pushed inside by means of a metal probe and the hole was closed by a plug. 
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360, from the vernal equinox onwards, while on the ecliptic, these are numbered from 
5 to 30, separately for each zodiac sign. The names of these signs are engraved along 
the ecliptic. There are ecliptic latitude circles and equatorial polar circles. 

Constellation Figures and Stars 

The full set of 48 constellation figures are drawn and the positions of about 1020 
fixed stars are marked with inlaid silver points. All the constellation figures, some major 
stars and the two equatorial poles are labelled. The constellation figures are numbered 
in the three batches. 

Stand 

The globe is mounted on a simple but sturdy stand, consisting of the horizon ring 
which is supported by three S-shaped legs. The horizon ring is calibrated in 1° and 5°, 
and numbered from 5 to 90, separately in each quadrant. To the underside of the horizon 
ring is attached a semicircular arc to support the meridian ring; this is a replacement. 

Inscription 

The maker’s signature is engraved, as usual, along the southern equatorial polar 
circle and reads as follows: 

'amal aqall al- c ibaddiya’ al-dm muhammad ibn qd’irn muhammad ibn mulla 
c Tsd ibn shaykh allahdad asturlabT humdyum lahunfi sanah 1074 hijrl 
‘The work of the least of the servants [of God], Diya’ al-DIn Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1084 
Hijrl [= ad 1663-64].’ 

Provenance 

Formerly in the private collection of Henri Michel; acquired by J. A. Billmeir and 
gifted to the Museum. 

Bibliography 

Savage-Smith 1985, no. 28, p. 231, figures 40, 43 and 47. 
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F022 CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1078 AH (AD 
1667-68) 

Diameter ? 

PLU 

Repertoire 35 

The Repertoire states that a globe by Diya’ al-Dln Muhammad, dated 1078 Hijrl, 
is with the Museum of Islamic Arts at Cairo, with the inventory number 15226 I, and 
that it carries the following inscription. But I have been informed by a reliable source 
that the Museum never owned such a globe. 

'amal aqall al- c ibaddiya’ al-dln muhammad ibn qd’im muhammad ibn mulld 
c Tsd ibn shaykh allahdad asturlabi humdyum lahurl ft sanah 1078 \julus 
mubdrak 42] jahdn shah [sic!]. 

‘The work of the least of the servants [of God], Diya’ al-Dln Muhammad, 
son of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of 
Lahore, the astrolabe maker to [the Emperor] Humayun, in the year 1078 
[Hijrl = AD 1667-68] [in the blessed regnal year 42 of] Shah Jahan.’ 
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F023 ® CELESTIAL GLOBE BY DIYA’ AL-DIN MUHAMMAD, 1087 AH (AD 
1676-77) 

Diameter 65 mm 

NewDelhi, Red Lort, Mumtaj Mahal Museum (# 40-414) 

ESS 71; Repertoire 37 



Figure F023.1 - Globe with stand (photo by S. R. Sarma) 

The globe is cast as a single hollow sphere with three plugs. A rectangular plug 
can be seen behind the horizontal ring in Figure F023.1. 
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Figure F023.2 - The globe and horizon ring as seen from above (photo by S. R. Sarma) 

The graduated circles of the equator and ecliptic, the ecliptic latitude circles, the 
polar circle in the south and several star positions can be seen here. 

Circles 

The equator and the ecliptic are divided in 2° and 6°. The intervals of 6° are 
marked by dotted lines and numbered from 6 to 90, separately in each quadrant, on the 
equator, but from 6 to 30, separately for each zodiac sign, on the ecliptic. The names of 
the signs are engraved along the ecliptic circle. Ecliptic latitude circles and equatorial 
tropics and equatorial polar circles are drawn. Holes are bored at the two equatorial 
poles and their names are engraved as qutb shamalT and qutb janubl. 

Constellation Figures and Stars 

There are no constellation figures on this small globe; the positions of 92 stars are 
indicated by dots enclosed in small circles and most of their names are engraved. Kaye 
1921 reproduced the names of these stars together with their longitudes and latitudes. 
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compared them with those given by Ulugh Beg and concluded that the star positions as 
marked on the globe were valid for 1664. 

Stand 

The globe is mounted on a stand consisting of the horizon ring supported by four 
straight legs which rest on an eight-lobed ring. Inside the ring are cross-bars at the centre 
of which is the fifth leg to support the meridian ring. The horizon ring is graduated in 
2° and 6°; the intervals of 6° are marked by dotted lines as on the globe, and numbered 
from 6 to 90, starting at the east and west points and ending at the north and south points. 
The meridian ring is not graduated. Perpendicular to it is the semicircular zenith arc 
which is broken in the middle. There appears to have been some kind of handle attached 
to this arc; this is broken and there remains just the stump. 1146 The original axis is missing 
and the replacement is fixed with a nut. 

Inscription 

The maker’s signature is engraved inside the polar circle in the south; here 
attributes of Allahdad are abridged clumsily with the result the word humdyum makes 
no sense without the term asturlabl It appears that the engraver began with too large 
letters and realized at the end that there is not enough space to write asturlabl humdyum 
Idhurl: 

c amal ahqar al-ibad diya’ al-din muhammad ibn mulld qa’im muhammad 
ibn hdfiz c isd ibn shaykh allahdad [asturlabl] humdyum [IdihurT ft] sanah 
1087. 

‘The work of the weakest of the servants [of God], Diya’ al-DIn Muhammad, 
son of Mulla Qa’im Muhammad, son of Hafiz Tsa, son of Shaykh Allahdad 
[of Lahore], [the astrolabe maker to the Emperor] Humayun, [in] the year 
1087 [Hijrl = ad 1676-77].’ 
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Surprisingly Kaye does not mention this arc, nor does the figure published by him show it. 
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Figure F023.3 - The globe-maker’s signature (photo by S. R. Sarma) 


Bibliography 
Kaye 1921, pp. 16-19, Fig. 9. 
Behari & Govind 1980, p. 99. 
Savage-Smith 1985, no. 71, p, 253. 
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F024 CELESTIAL GLOBE BY DIYA’ AL-DlN MUHAMMAD, 1087 AH (AD 
1676-77) 1147 

Diameter 60 mm, height 110 mm 
PLU, ex-London, Sotheby’s 2005 


Figure F024.1 - Globe with stand (from Sotheby’s catalogue 2005) 
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Entry based on Sotheby’s, London, Arts of the Islamic World, auction catalogue, 27 April 2005, 
lot. 44, pp. 64-65. 
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Cast as a single hollow sphere, no plugs are visible in the published photo. 
Circles 

The equator and ecliptic are divided in 2° and 6°; the divisions of 6° are marked 
by dotted lines. On the ecliptic, groups of 6° are numbered from 6 to 30, separately for 
each zodiac sign. The names of the zodiac signs are engraved along the ecliptic. On the 
equator, the groups of 6° appear to have been numbered from 6° to 90°, in each 
quadrant starting from the vernal equinox. 1148 Ecliptic latitude circles, equatorial tropics 
and polar circles are drawn. 

Constellation Figures and Stars 

There are no constellation figures. The positions of a few stars are marked with 
inlaid silver points. 

Stand 

The stand consists of four legs resting on a ring with 8 lobes. Two bars at right 
angles to one another reinforce the ring; at the centre of the ring where the two bars 
intersect is a fifth leg which supports the semicircular arc which supports the meridian 
ring. This semicircular arc is attached to the underside of the horizon ring at its east and 
west points. On the upper side of the horizon ring, there are two pairs of clips at the east 
and west points where probably a semi-circular arc is hinged; this arc would be at right 
angles to the meridian ring and represents the prime meridian. But this arc is missing; 
so also the meridian ring. It is not known whether the horizon ring is graduated. 

Inscription 

The maker’s signature is engraved inside the southern celestial polar circle and 
reads thus: 

c amal ahqar al-ibaddiya’ al-dln muhammad ibn qa’im muhammad ibn hafiz 
c Tsd ibn shaykh cillahdad [cisturlabT] humayum [lahuri] fi sanah 1087. 


1148 Surprisingly the description in the Sotheby’s catalogue is not accurate at many places; the 
catalogue states: ‘the ecliptic and equatorial scales are labelled for each 5° and subdivided for each 
1°’; but the photo shows that these two scales are divided in 2° and 6° labelled in 6s. The catalogue 
states further: ‘The constellations are illustrated in the typical Lahore fashion.’ But not a single 
figure can be seen in the photo! The inscription as recorded in the catalogue is not complete. 
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‘The work of the most contemptible servants [of God], Diya’ al-DIn 
Muhammad, son of Qa’im Muhammad, son of Hafiz Tsa, son of Shaykh 
Allahdad of Lahore, the astrolabe maker to [the Emperor] Humayun, in the 
year 1087 [Hijrl].’ 
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F025 CELESTIAL GLOBE BY DIYA’ AL-DlN MUHAMMAD, [1]087 AH (AD 
1676-77) 

Diameter 120 mm 

Qatar, Doha, Museum of Islamic Art (# MW.279.2006), ex-London, Sotheby’s 2006 1149 



Figure F025.1 - Globe (from Sotheby’s catalogue 2006) 


The globe appears to have been cast as a single hollow sphere; no plugs are visible 
in the published photo. The stand is not extant. 

Circles 

The equator and the ecliptic are divided in 1° and 5° and labelled in 5s. The 
catalogue does not mention other circles. 

Constellation Ligures and Stars 

The constellation figures are said to be engraved in the usual fashion of the Lahore 
globes. The star positions are marked by inlaid silver points; in some cases, the silver 
points got detached and mere holes remain. 
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Entry based on Sotheby’s, London, Arts of the Islamic World, auction catalogue, 11 October 2006, 
L06222 
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Inscription 

The inscription around the south celestial pole translates: 

‘The work of the wretched of slaves [of God], Diya’ al-DIn Muhammad, son 
of Qa’im Muhammad, son of Mulla Tsa, son of Shaykh Allahdad of Lahore, 
the astrolabe maker to [the Emperor] Humayun, in the [1]087 Hijrl [AD 1676- 
77].’ 

Beneath this inscription there is another inscription in a later hand which 
translates: 

‘Copied ( nuqilat ) from a brass plate (lawk) inscribed in the hand of Aristotle 
in the treasury ( khazina ) of Cairo, [the city] protected [by God].’ 

The meaning and purpose of this addition are not clear. 
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F026 OPENWORK CELESTIAL GLOBE BY DIVA’ AL-DIN MUHAMMAD 
FOR THE EMPEROR AURAGZEB, 1090 AH (AD 1679-80) 

Diameter 163 mm 

Chicago, Adler Planetarium (# A-398) 

ESS 30; Repertoire 38 



Figure F026.1 - Pierced globe (from Linton 1980, no. 185) 


Diya’ al-Dln Muhammad fashioned this remarkable celestial globe for the Mughal 
Emperor Aurangzeb in 1090/1679-80. It is made in two hemispheres and joined loosely 
at the equator in such a manner that the two hemispheres can be taken apart and again 
put together. Leaving aside the reference circles and the constellation figures, the rest 
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of the globe has been cut off so that the constellation figures appear as silhouettes. 1150 
Thus, it can be considered a three-dimensional version of the zoomorphic retes crafted 
by Muhammad Muqlm in his two astrolabes A026 and A051. The positions of about 
1020 stars are perforated as small holes; some of these appear to be filled with glass or 
mica. Both the outer surface and the inner surface are covered with gilt finish and 
varnish, which is intact on the inner surface, but is worn off at places on the outer 
surface. 

The inscription calls this object a terrestrial-celestial sphere (kurah ... ardwT 
sama’i). It may, therefore, be assumed that originally a small terrestrial sphere must 
have been placed inside this celestial globe. Perhaps it was also illuminated from inside 
so that the stars could be seen as points of light from outside. But now the terrestrial 
sphere, the stand and the rings are missing. 

Circles 

The equator and the ecliptic are represented as bands of about 15 mm width; these 
are divided in 1 ° and 5°; the divisions of 5° are marked with dotted lines. The equator 
is numbered in 5s, continuously from 5 to 360 from the vernal equinox onwards. The 
ecliptic is numbered separately in each zodiac sign from 5 to 30; the names of the zodiac 
signs are engraved along the ecliptic. Equatorial tropics, ecliptic latitude circles, 
equatorial and ecliptic polar circles are represented as bands of about 6 mm width. These 
bands constitute the frame which holds together each perforated hemisphere. Holes are 
bored at both the equatorial and ecliptic poles. 

Constellation Figures 

All the 48 constellation figures are represented, together with their labels and 
serial numbers. A remarkable feature of the iconography is that the faces of the human 
figures are delineated as perfectly circular, with clearly marked long eye brows, eyes 
with pointed edges, nose and a smiling or grinning mouth. The two long eye brows and 


A similar attempt was made by the modem American sculptor Paul Manship (1885-1966) whose 
openwork celestial globe made in 1934 is with the Busch-Reisinger Museum at Harvard. A more 
spectacular openwork globe by him is set up in front of the Palais des Nations, the United Nations 
Office at Geneva. 


1150 
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the outline of the nose is drawn together in one continuous line. Even the face of Dolphin 
(see Figure F026.8) is depicted in this fashion. These faces are reminiscent of folk 
paintings of Orissa and other parts of India. Diya’ al-Dln must have chosen this style so 
that the faces stand out and could easily by recognized; because of the profusion of 
perforations, other parts of the body are not so immediately recognizable, except for the 
feet or shoes in some figures. 



Figure F026.2 - Vernal Equinox (accession no. A-398) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Vernal Equinox 

In Figure F026.2, the horizontal band is the equator and the oblique band the 
ecliptic, both graduated for every 1° and labelled for every 5°. The equatorial tropics 
are parallel to the equator in the north and south; these are occasionally interrupted by 




F026 - Openwork Celestial Globe by Diya’ al-Din Muhammad 


2839 


constellation figures. The ecliptic latitude circles are at right angles to the ecliptic and 
converge at the ecliptic pole, a little left to the top. 

Immediately above the equator can be seen the figure of Dolphin on the left 
followed by the fore legs and the elaborate mane of Pegasus. On the right, the figure of 
Andromeda is placed in an almost horizontal position on the northern tropic. Above her 
are visible the two back posts of Cassiopeia’s chair. Below the equator on the right is 
the bird-like body of Cetus, its head rising above the equator. 



Figure F026.3 - Andromeda (detail from Figure F026.2) 


In the figure of Andromeda, her face and the outstretched arms are much larger 
than the figure itself. The outline of her knee-length tunic, the neckline, the sash at the 
waist, the ends of the sash hanging up to the hemline are clearly shown. 
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Figure F026.4 - Summer Solstice (accession no. A-398) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Summer Solstice 

The horizontal band is the equator, in which the joint of the two hemispheres can 
be clearly seen. The ecliptic is above it like a curved arc. In the centre, between the 
ecliptic and equator is Orion with upraised arms. Above him is the figure of Auriga with 
the horse-whip in his hand. His beard and the circular turban are clearly shown. Below 
the figure of Orion is Lepus. To its right is Canis Major and the circular figurehead of 
Argo Navis. To the right of Orion, are the heads of the twins in Gemini, drawn on the 
ecliptic band. 
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Figure F026.5 - Autumnal Equinox (accession no. A-398) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Autumnal Equinox 

On the ecliptic can be seen Leo on the left; its four legs and the curl in the tail are 
clearly shown. In the figure of Virgo, only the face and upper part of her left wing are 
discernible. The lines indicating the eye-brows, nose and mouth, if they were drawn at 
all, are no more visible. Below the equator on the right is the figure of Libra, the balance 
with the two suspended pans is fully delineated. In the upper right corner is the figure 
of Bootes. 
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Figure F026.6 - Bootes (detail from Figure F026.5) 


The figure of Bootes with his grinning face is well developed. The complete 
outline of his long-sleeved knee-length tunic along with the neckline is shown; there is 
a wide sash at his waist; its two loose ends reach up to the hemline of the tunic. Beneath 
the hemline can be seen his two legs clothed in churiddr payjdma; the folds in the 
payjdma and pointed half-shoes are well represented. On his left upper arm is engraved 
the label surat al-Awwa ’ 
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Figure F026.7 - Winter Solstice (accession no. A-398) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Winter Solstice 

Here the prominent figures are Ophiuchus and Hercules, whose heads, placed in 
opposite directions occupy the centre of the image. The Serpens in the hands of 
Ophiuchus is shown as an arc, its head and fangs are near the raised hand of Hercules. 
The circle of the northern tropic is clearly visible as also the northern ecliptic pole and 
the northern ecliptic polar circle. 
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Figure F026.8 - Detail of Figure F026.7. 

In Figure F026.8, in the lower row can be seen the figures of Aquila, Sagitta and 
Dolphin, the last one with a human face and pointed ears. In the vertical bar on the left 
is the title of the figure surat al-Uqab. The star at the beginning of the tail is named 
Dhanab al-Uqab, ‘tail of the eagle’ ('C Aquilae). Under the belly of the eagle is the long 
shaft of the arrow constituting the constellation Sagitta; its name is engraved on the 
vertical bar immediately above as surat Sahm 15. Under the face of the dolphin is its 
title surat Ddlftn 1 7. 

In the upper row, above the band of the northern tropic, is the figure of Lyra with 
the label surat Shulydq 8. The prominent star on its north-west corner has the name Nasr 
WdqT (a Lyrae), but only the second part is clearly visible. To the right of Lyra is the 
large figure of Cygnus with its prominent crest and the large wings spread out on both 
sides along the band of the ecliptic latitude circle. The actual latitude circle is marked 
as a dotted line on the band. The title of the figure is inscribed along the dotted line: 
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surcit Dajajah 9. The name of the large star on its beak is engraved on the band of the 
tropic: Minqdr al-Dajdjah, ‘beak of the fowl’ (|3 Cygni). 

Provenance 

Formerly in a private collection in London. It was sold off on 9-10 October 1980 
in an auction at Paris, along with the major collection of Leonard Linton. 

Inscription 

The maker’s signature and the dedication are engraved in five parts along the two 
southern polar circles: 

dar c ahad hadrat muhyl al-din muhammad awrangzayb bahadur c dlam gir 
in kurah ikhtird'T bi-farmayish nawdb mustatdb miiall alqdb siybdat wa 
niqdb pandh 

in kurah ikhira c TardwTsamd’T c amal ada c f al- ibad diya’ al-din 
muhammad ibn mulld qd’im muhammad ibn hdfiz c isd ibn 
shaykh allahdad humdyuni 
fi sanah 1090 hijri mubdrak. 

‘In the reign of His Majesty Muhyl al-Dln Muhammad Awrangzayb Bahadur 
c AlamgIr, this sphere was invented (ikhtirdii) by the order of ( bi-farmayish ) 
this excellent nawab, an exalted and publicly esteemed sovereign and learned 
builder. This invented terrestrial-celestial sphere ( kurah ardwisamd’i) is the 
work of the weakest of the servants [of God] Diya’ al-Dln Muhammad, son 
of Mulla Qa’im Muhammad, son of Hafiz Tsa, son of Shaykh Allahdad, [the 
astrolabe maker to the Emperor] Humayun, in the blessed year 1090 
Hijri.’ 1151 

Bibliography 

Linton 1980, no. 185, pp. 130-131. 

Savage-Smith 1985, no. 30, pp. 232-233, fig. 17. 
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Translation by Savage-Smith 1985, p. 232, slightly modified. 
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F027 ® CELESTIAL GLOBE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Not dated, 17th Century 
Diameter 141 mm 

Rampur, Rampur Raza Library (# 717 D) 



Figure F027.1 - Globe with stand (courtesy Rampur Raza Library) 

This celestial globe bears neither the maker’s signature, nor a date. But it exhibits 
a close affinity in its construction and in the iconography of the constellation figures 
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with the globes made by Diya’ al-Dln Muhammad, in particular with his globe of 1663 
(F019). Therefore, it can be attributed to him. 

There are, however, certain unusual features in this globe, (i) The names of the 
zodiac signs are not engraved along the ecliptic; these are engraved only on the bodies 
of the figures, (ii) Several labels are with larger letters, more deeply and with serif, (iii) 
In the labels of constellation figures, the prefix surat and the article al- are dropped and 
only the name is mentioned, (iv) The solstitial colure is graduated and numbered. 

The globe is cast as a single hollow sphere. There are two dark brown plugs: a 
semi-circular plug (d. 32 mm) near the South Pole and a tear-drop shaped one (13 mm 
across) near Pegasus. There is also a semi-circular plug (d. 15 mm) at the junction of 
the solstitial colure and the equator, covering a part of the left shoulder of the figure of 
Ophiuchus. This one appears to be a crude patch work made in more recent times, and 
not by the original globe maker himself. On the other hand, there are two small patches 
that merge well with the surrounding brass: an oblong patch on the leg of the horse of 
Sagittarius and a small square patch near the mouth of Virgo. 

The globe is in a good state of preservation, but there are some dents near the 
constellation Ophiuchus. The original stand, meridian ring, and horizontal ring are lost. 

Circles 

The equator and the ecliptic are divided in 1 ° and 5 °. On the equator, the groups 
of 5° are numbered continuously from 5 to 360 from the vernal equinox onwards, and 
on the ecliptic from 5 to 30 separately in each sign. There are ecliptic latitude circles 
and equatorial tropics, but no polar circles. The solstitial colure which passes through 
the two solstices, the two ecliptic poles as well as the two poles of the celestial equator, 
is graduated in single degrees, and every fifth is marked by longer lines; groups of 5° 
are numbered from 5 to 90, starting from the ecliptic circle and ending at the northern 
ecliptic pole or the southern ecliptic pole. 1152 Holes are made at the equatorial poles, 
through which the axis passes. 


1152 See Figure F027.1, Figure F027.6, Figure F027.10 etc. According to Savage-Smith 1985, p. 65, 
such graduated solstitial colures are unusual. The only other case is an unsigned globe no. 113, pp. 
271-272, Fig. 34. 
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Constellation Figures and Stars 

The figures of forty-eight constellations are meticulously engraved and labelled 
just with the names. But a few figures like Taurus and Aquarius are not labelled. The 
positions of about 1020 stars are marked by inlaid silver nails of three magnitudes; the 
names of several major stars and those of the lunar mansion are engraved. 



Figure F027.2 - North Ecliptic Pole (courtesy Rampur Raza Library) 


At the north ecliptic pole converge the ecliptic latitude circles, including the 
graduated solstitial colure. A small circle with a radius of 12° is described around the 
ecliptic pole. The area around this pole is dominated by the coiled figure of Draco with 
large curved horns on its head. Its underside is bare; the middle part is filled with small 
scales and the upper part with spikes. An ear is drawn under the horns, a forked tongue 
coming out of the mouth and fangs beneath the lower jaw. The name of the constellation 
is written as Tinmn, but an unnecessary stroke under the first dot makes it appear as 
Mirnln. The star at the base of the horns is named as Ras Tinmn, ‘head of the dragon 4 (y 
Draconis). The star on the forked tongue is labelled as al-Rafid, ‘the wandering [camel]’ 
(p Draconis). 
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Beneath the figure of Draco is Ursa Minor. Its name Dubb Asghar is engraved on 
the body. The last star at the top of the front leg is named Anwar Farqadayn, ‘brighter 
one of the two calves’ (|3 Ursae Minoris, Kochab). The smaller star above it is called 
just Farqadayn and not with the full name Akhfa Farqadayn, ‘the more obscure of the 
two calves’ (y Ursae Minoris). 

Diametrically opposite Ursa Minor is the crown-like figure of Lyra labelled as 
Shulydq. The bright star in it is named Nasr Wdqi c , ‘falling eagle’ (a Lyrae, Vega). 



Figure F027.3 - Great Bear (photo courtesy Rampur Raza Library) 


From the view point of iconography, the figure of the bear in the constellation 
Ursa Major is not much different from its counterparts on other globes. The names, 
however, are abridged. The title of the constellation Dubb Akbar is written on the body 
of the figure. The star on the back is labelled merely as Zahr, ‘back’ (a Ursae Majoris) 
and not Zahr Dubb al-Akbar. The star on the base of the tail has the label Magliriz, ‘base’ 
(6 Ursae Majoris). The stars on the tail are named respectively as Jawn, ‘black horse’ 
(e Ursae Majoris), c Andq, ‘goat’ ('C Ursae Majoris) and Qa’id, ‘leader’ (p Ursae 
Majoris). The faint star next to c Andq is called Suhd, ‘overlooked [star]’ (g Ursae 
Majoris, Alcor). This is one of the few globes where this star is marked. The twin stars 
on the rear paw are named Qafzah al-Uld, ‘first leap’ (v'e Ursae Majoris), those on the 
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middle paw Qafzah Tham, ‘second leap’ (),p Ursae Majoris) and those on the lower 
front paw Qafzah al-Thalithah, ‘the third leap’ (ik Ursae Majoris). 

Zodiac Signs 

From the vernal equinox, where the equator and the ecliptic intersect, the zodiac 
figures are drawn from left to right. Aries ( Hamal ) is shown as a ram, with its head 
turned backwards. The full body, the four legs and the tail are depicted in a realistic 
manner. The name Hamal is written on the ecliptic belt. A star on the head of the goat 
is labelled Sharatayn, which is the name of the first lunar mansion, and a star on the rear 
shank is designated as Butayn, the name of the second lunar mansion. Beneath the legs 
of the goat can be seen the snarling dog’s head of Cetus. 



Figure F027.4 - Zodiac Sign Aries (courtesy Rampur Raza Library) 


Of the next zodiac sign Taurus ( Thawr ), only the front half of the body is shown. 
It looks as though the body has been sawn off in a straight line just behind the hump and 
the forelegs. Even so the figure makes a powerful impression: with a bent head, the bull 
is ready to charge with his horns. A star near its eye is called Dabaran (a Tauri) which 
is also the name of the fourth lunar mansion. 
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To the east of Taurus is the figure of Orion, labelled Jabbdr on his chest. The 
cluster of four star above his head is called Haq c ah, which is the name of the fifth lunar 
mansion. 



The third sign Gemini ( Jawzd ’) is depicted as a pair of male infants with their 
bodies joined. The name Jawzd’ is written on the shank of the second infant. The star 
on the forehead of the first twin is named Rds Taw’am Muqaddam, ‘head of the foremost 
twin’ (a Geminorum, Castor) and that on the forehead of the second twin Rds Taw’am 
Mu’akkhar, ‘head of the rear twin’ (|3 Geminorum, Pollux). The star beneath the foot of 
the second twin carries the label Hatfah, the name of the sixth lunar mansion. Between 
the heads of the twins is engraved the name of the seventh lunar mansion Dhira c . 

The figure of the crab in the sign of Cancer is depicted with a heart-shaped main 
body with two eyes at the eastern end, two knobbly claws with half-moon like ends, one 
to the north and one towards the south, and several tentacles spread on either side of the 
ecliptic. The name of the constellation Saratan is written above the ecliptic belt. On the 
body is written Nathrah, the name of the eighth lunar mansion. Below the body is written 
the name of the middle star on the body Ma'laf (M44 Cancri). 
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Figure F027.6 - Zodiac signs Gemini and Cancer (courtesy Rampur Raza Library) 


Below the crab can be seen the figure of Canis Minor; the dog is facing the east. 
Its name Kalb Asghar written across the body. Procyon, the eighth largest star in the 
sky, is marked with a large silver point on its middle with the name Shira c Shami, 
‘northern Shircf ’ (a Canis Minoris). There is a smaller star marked on its body with the 
name Mirzam (|3 Canis Minoris). 



Figure F027.7 - Zodiac sign Leo (courtesy Rampur Raza Library) 
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The figure of the lion in the zodiac sign of Leo straddles the ecliptic and occupies 
nearly 60° of it. Though drawn in profile, the head is turned towards the observer with 
both eyes drawn in full. On the forehead is a star named Ra ’s al-Asad Shamdlx, ‘northern 
head of the lion’ (p Leonis). A little lower to the right is Ra’s al-Asad JanubT, ‘southern 
head of the lion’ (e Leonis). On the left nostril is situated Mankhar al-Asad, ‘the nose of 
the lion’ (k Leonis); a very large star on the upper part of the lower forearm is Qalb al- 
Asad, ‘heart of the lion’ (a Leonis); on the rump there is Zahr al-Asad, ‘back of the lion’ 
(8 Leonis). A vertical row of four stars from the neck downwards has a collective 
designation Jabhah, which the name of the tenth lunar mansion. The tail is lifted 
upwards and the tip curls into an ornate circle; on the tip is situated a bright star called 
Dhanab al-Asad, ‘tail of the lion’ (P Leonis). 1153 It is also called Sarfah, the name of the 
twelfth lunar mansion. 


1153 


In other globes usually the ornate curl of the tail encloses this star. See Savage-Smith 1985, pp. 
170-172; Fig. 67. 
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Figure F027.8 - Zodiac sign Virgo (courtesy Rampur Raza Library) 

The next zodiac sign Virgo also receives larger space and greater artistic 
attention. 1154 Her shoulders rest on the autumnal equinox where the equator intersects 
the ecliptic. Her right arm hangs down along the ecliptic. She is depicted as a very 
feminine person, draped in an ankle-length dress. There is a sash around the waist; its 
two loose ends hang down in the front. Her hair is long; eyebrows and eyes are quite 
symmetrical; the nose is shown in profile. The mouth, however, is not clearly visible. 
There occurs a small square plug here. Her left wing is drawn with great detail of 
feathers. The right wing overlaps the ecliptic divisions. She wears thick armbands. The 
title of the constellation Sunbulah is written in bold letters across her body. On her right 
hand is situated Simcik A c zal, ‘unarmed Simak ’ ( a Virginis, Spica), the 15th most 
brilliant star in the heavens. A star below her neck is called c Awwd’, the name of the 
thirteenth lunar mansion. Just above the hemline of her gown is the label Ghafr, which 


1154 


Savage-Smith 1985, pp. 172-175; Fig. 68. 
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refers to the three stars, i.e., the star on her southern foot and the two stars on the hemline 
(iK - /. Virginis); it is also the name of the fifteenth lunar mansion. 



Figure F027.9 - Zodiac signs Libra and Scorpio (courtesy Rampur Raza Library) 


The next zodiac sign Libra is represented by a balance with two pans; these are 
not shallow pans, but deep vessels with thick rims to which the strings are attached. The 
name MTzan is engraved between the two pans. The star in the northern pan is named 
Kiffci ShamalT, ‘northern pan’ (a Librae) and the star in the other pan Kijfa Janubl, 
‘southern pan’ (|3 Librae). 

The body of the scorpion in the sign of Scorpio extends quite wide and long but 
the knobbly parts are overshadowed by the divisions on the ecliptic. The name c Aqrab 
is engraved below the ecliptic band. On the body of the scorpion is the name of the 
seventeenth lunar mansion IklTl. A star near the base of the tail is named Qalb al- Aqrcib, 
‘heart of the scorpion’ (a Scorpii); it is also the eighteenth lunar mansion. At the tip of 
its tail is a star which is given the name of the nineteenth lunar mansion Shawlah. 

The zodiac sign Sagittarius is conceived as half man and half horse. The upper 
human half holds a bow and arrow. The arm holding the arrow covers the entire upper 
body; the bow itself is not clearly visible. In the lower half, the body, legs and tail of the 
horse are very well delineated. The head is covered by a helmet from which a band 
flutters eastwards. The name Qaws is written in large letters across the body. There are 
several named stars. The star near the eye is named c Ayn al-RamT, ‘archer’s eye’ (v 1,2 
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Sagittarii) and the stars on the foreleg c Urqub al-Rami, ‘archer’s tendon’ (|3 12 Sagittarii) 
and Rukbat al-RdmT, ‘archer’s knee’ (a Sagittarii). 



Figure F027.10 - Zodiac sign Sagittarius (courtesy Rampur Raza Library) 

In front of the forelegs of Sagittarius is the figure of the Corona Australis; its name 
IklTl Janubi in bold letters fills the entire figure. To the west of these two figures runs 
the graduated and numbered solstitial colure, separating the houses of Sagittarius and 
Capricorn. To the west of this line, a little above the figure of Corona Australis, is a star 
marked with the name of the twentieth lunar mansion Ncfd’im. Just below the headband 
is a star which carries the name of the twenty-first star Baldah. 
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Figure F027.11 - Zodiac signs Capricorn and Aquarius (courtesy Rampur Raza Library) 


Capricorn is also a composite figure of a goat and a fish. The goat faces east; the 
fore part consists of the head with horns and ears, forelegs and rump; the rear part of 
the fish is curled backwards and the tail fins stick out from behind the rump. The figure 
is placed under the arm of Aquarius. The name of the figure is engraved as JadT on the 
ecliptic scale. A star is named as Dhanab al-JadT, ‘tail of the goat’ (6 Capricorni). On 
the horns of the goat is the twenty-second lunar mansion Dhdbih. 

The figure of Aquarius is depicted as a pleasant elderly man in a long tunic, with 
his hair combed backwards; he pours water out of a pitcher which is drunk by the 
southern fish below. His right arm is stretched westwards up to the horns of the goat. 
Three stars near the wrist are labelled with the name of the twenty-third lunar mansion 
Bula c . On the right shoulder is written Sifud, which is the name of the twenty-fourth 
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lunar mansion. On the wrist of the left arm is the name of the twenty-fifth lunar mansion 
AkhbTyah. 

The name of the fish is written below it Hut JanubT (southern fish). Near the mouth, 
there is Fam al-Hut al-JanubT, ‘mouth of the southern fish’ (a Piscis Austrini, 
Formalhaut). 

Northern Constellations 

Many of the human figures are concentrated in the northern hemisphere. As in the 
globes signed by Diya’ al-Dln, here also the human figures are drawn very elegantly, 
with vivid expressive postures, with a great variety of dress and accoutrement. Some 
figures are with full faces, some in profile and some in three-quarters profile. All figures 
are clothed in jamas or tunics, where the lower half is flared with many folds. 
Interestingly, the hair on the heads of the human figures is curly and not straight as on 
the globes signed by Diya’ al-Dln. The eyes are drawn mostly without pupils. 

Some of these figures are connected to the Greek legend of Cepheus, king of 
Ethiopia and his haughty wife Cassiopeia, their daughter Andromeda who was chained 
to the rocks on the sea-coast as an offering to the sea-monster Cetus, and Perseus who 
rescued her. Diya’ al-Dln depicts these four figures very vividly on all his globes. The 
rendition of these figures on this globe, in particular, indicates that these figures were 
drawn by Diya’ al-Dln himself. 
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Cassiopeia is seated demurely on an ornate chair, holding with her left hand the 
elaborately carved high back post of her chair. The folds on her long dress and her shoes 
are neatly delineated. The curly hair on her head is parted in the middle and falls on both 
sides of the face. The short thick legs of the chair are shaped like hour glasses, the sides 
are carved with a floral pattern, and the two back posts are equipped with elegant 
trifoliate finials. The name of the constellation Dhdt al-KursT is engraved under the seat 
of the chair. A large star on her upper arm (it should actually be on her hand) is named 
Kcijf al-Klictdib, ‘dyed hand’ (|3 Cassiopeiae, Kaff). 

Cepheus is dressed in knee-high boots with geometrical patterns and a knee-length 
tunic which is closed in the front, a sash at the waist, one end of which hangs down, a 
conical cap with a trifoliate top with three feathers. Bending his left knee and raising his 
right arm, he seems to be remonstrating to his wife against her audacity. The upraised 
right arms of both Cassiopeia and Cepheus are drawn almost in the same manner. The 
left hand stretched above the dragon is also delicately drawn. The name of the 
constellation QTqa’us is written across his shoulder. The star on his forward foot is 
named Ra c T, ‘shepherd’ (v Cephei). 
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Figure F027.13 - Andromeda (courtesy Rampur Raza Library) 


Andromeda is dressed in a calf length dress; a sash at the waist with a loop on one 
side and the two loose ends hanging on the other are faintly drawn. But no neckline is 
indicated, nor lines on the arms to indicate the ends of the sleeves; therefore the upper 
part of her body looks bare. Her face is very well drawn; her hands are outstretched 
imploringly. The name of the constellation Mar’ah Musalsalah (chained woman) is 
written across her body. The star on her forehead carries the name Surrat al-Faras, 
‘navel of the horse’ (5 Pegasi); but the second name, which is actually related to 
Andromeda, viz. Ras al Musalsalah, ‘head of the chained [woman]’ (a Andromedae) is 
not engraved. Likewise, the large star just above her waist on the left is called Risha[ c ], 
the name of the twenty-eighth lunar mansion, but the second name, Batn al-Hut, ‘belly 
of the fish’ (|3 Andromedae) is omitted. The star on her forward foot is given the name 
Rijl al-Musalsalah, ‘foot of the chained [woman]’ (7 Andromedae). 
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Figure F027.14 - Perseus and Auriga (courtesy Rampur Raza Library) 


The figure of Andromeda’s rescuer Perseus is well drawn with bold strokes. His 
bearded head and the bearded head of the Gorgon which he holds in his right hand are 
rendered alike. His clothing received greater attention than any figure in this group. Like 
Cepheus, he wears knee-length boots with spurs, but with a different pattern. His knee- 
length tunic is tied at the waist with a sash; there are lines on the wrists and arms to 
indicate the sleeves. The posture of his body and the many folds in the skirt of his tunic 
suggest movement, as if he is rushing to rescue Andromeda. The name of the 
constellation is engraved to the right of the figure as Hdmil Ras al-Ghul, ‘the bearer of 
the head of the ghoul’, omitting his more common name Barsd’us. The star on his body 
is named Janb, ‘side’ (a Persei, Algenib); a star on his left wrist is designated as MTsam 
al-Thurayya, ‘wrist of al-Thurayya’ (hy Persei). Above his left knee is written the name 
Mirfaq al-Thurayyd, ‘elbow of al-Thurayya’ (a Persei, Mirfak). Two stars on his right 
foot are named c Atiq al-Thurayya, ‘shoulder blade of al-Thurayyci’ (o'C Persei); the star 
on his right shin-bone is called Mankib al-Thurayya, ‘the shoulder of al-Thurayya’ (E, 
Persei). The star in the head of the ghoul is named Ras al-Ghul, ‘head of the ghoul’ (|3 
Persei, Algol). 
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In the lower right of Perseus is the constellation figure Auriga, with the ecliptic 
belt below him and the graduated and numbered scale of the solstitial colure to his right. 
He is seated with his left leg crossed over his right leg, and holding the horse-whip 
upright in his left hand. His head is covered with a turban, which is tied in a complex 
manner, with one end fluttering westwards. He wears a long tunic with a double neck 
line. The two ends of the sash around the waist hang downwards. 

The title of the constellation is written on the lower part of his body as Mumsik al- 
A c innah (He who holds the reins). On his westward shoulder is a large star c Ayyuq of 
uncertain meaning (a Aurigae, Capella) which occurs on most astrolabes; it is sixth 
brightest star. 



Figure F027.15 - Ophiuchus and Serpens (courtesy Rampur Raza Library) 

The constellation figure Ophiuchus wears a tunic with long sleeves and a sash at 
the waist with a loop; the lower part of the tunic flared; his face is in three quarters 
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profile; he is walking on the ecliptic band, almost stepping on Scorpio, and the equator 
band passes through his chest. Above the waist band is written his name Hawwa. The 
star on his forehead is named Reis al-Hawwd, ‘head of the serpent charmer’ (a Ophiuchi, 
Rasalhague). The Serpent which he is holding in both hands, is well drawn with the bare 
underside, scales on the upper side, the long snout, the forked tongue and an ear. It 
makes a coil near the head and another coil near the tail end, but the tail end appears to 
have been erased because a plug which came loose must have been reattached at this 
area. 



Figure F027.16 - Hercules as a Female (courtesy Rampur Raza Library) 

As in the two globes F019 and F020, Hercules is rendered here as a female with 
ample breasts and a very short skirt; the long tresses of hair, the face in three quarters 
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profile, the nose and he mouth and one ear are all well drawn. S/he holds a sickle in one 
hand and the other hand stretched out. The graduated solstitial colure passes through the 
right palm. The title of the constellation is written in bold letters across the chest as 
JdthT, c AlTRakbiyah; the star on his forehead is named Rets al-JdthT, ‘head of the kneeling 
man’ (a Herculi). 


Southern Constellations 



Figure F027.17 - Orion, Lepus, Canis Minor and Canis Major (courtesy Rampur Raza Library) 


The constellation figure of Orion straddles the equator and is partly in the northern 
hemisphere and partly in the southern hemisphere, with the three stars on his belt lying 
exactly on the equator. His hair is standing upright which he tries to tame with a head- 
band; but he himself is jumping like a madman, with dilated pupils of the eyes. He has 
quite an expressive face, showing mad fury. The proximity of Taurus and Orion creates 
the impression as though the bull is charging at Orion, who is stamping his feet to arrest 
the bull’s attack. 

He is said to wrap a lion’s skin on his arm; on Islamic globes the lion’s skin 
becomes a long sleeve on his western arm and accommodates nine stars; he holds a club- 
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like weapon in his left hand. His name Jabbcir (gaint) is written across his body. The 
cluster of four star above his head is called Haq c ah, which is the name of the fifth lunar 
mansion. The large star on his western foot is named Rijl Jawza’ [al-Yusrd], ‘the left 
foot of Orion’ (|3 Orionis, Rigel). 

Below him is the figure of hare in Lepus; the name Arnab is engraved on his body. 
To the right of Orion is the figure of Canis Minor named Kalb Ashghar. The large star 
on his body is named Shi c ra Shanu, ‘the northern Sh'fra (a Canis Minoris, Procyon). 
Below him is Canis Major, named Kalb Akbar; the last star on his snout is named Shi c rd 
Yamam, ‘the southern Shi'ra (a Canis Majoris, Sirius). 



Figure F027.18 - The sea-monster Cetus (courtesy Rampur Raza Library) 


The sea monster Cetus occupies a large area in the southern hemisphere with its 
head extending northwards beyond the equator. While the Greeks saw the constellation 
as a huge whale, on Islamic celestial globes it has a composite form: a snarling dog’s 
head with a collar, bird’s feet, and a feathered fish tail. The title of the constellation is 
engraved on the body as Qaytus. A star near the mouth is named Fam al-Qaytus, ‘mouth 
of Cetus’ (y Ceti) and the star on the lower jaw Kajf al-Jadhma, ‘the cut-off hand’ (a 
Ceti). The two fins of the fish tail are called respectively Dhanab Qaytus ShamalT, 
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‘norther tail of Qaytus’ (i Ceti) and Dhanab Qaytus Janubi, ‘southern tail of Qaytus’ (|3 
Ceti). 



Figure F027.19 - Argo Navis (courtesy Rampur Raza Library) 


Another large figure in the southern hemisphere is the ship Argo Navis. On all the 
Lahore globes, the ship is depicted with a huge figurehead at the prow and an ornate 
pavilion at the stern. On the present globe, the figurehead is shaped like a lion’s head, 
which is looking downwards with its mane neatly combed back. The main mast is quite 
large and thick. The pavilion at the back is covered by an onion-dome with a trifoliate 
finial. A larger trifoliate finial is at the top of the main mast. Three narrow and long 
pennants fly from the figurehead, the main mast and the main deck. In front of the main 
mast is a vase-like stricture which occurs on all Lahore globes, either singly or in pairs. 
Half cartouches decorate the main deck and the hull. The name of constellation Saflnah 
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is engraved on the main body. There are two large candle-stick oars on either side of the 
prow. The large star on the lower oar is labelled as Suhayl (a Carinae, Canopus). 



Figure F027.20 - Centaurus with Lupus (courtesy Rampur Raza Library) 


The most impressive of the southern constellations is Centaurus, another 
composite figure of man and horse. Both the halves—the rearing horse and the bearded, 
broad-shouldered human wearing a jaunty hat— are very powerfully drawn on this 
globe. The horse is very realistically depicted with the long hairy tail, the hooves and 
even the genitals. The human torso is clothed in a tunic which is closed in the front and 
a sash at the waist. The title of the constellation Qanturus is engraved below the sash. A 
star on the hoof of the higher foreleg carries the name Rijl al-Qanturus, ‘foot of the 
centaur’ (a Centauri). It is the third brightest star and the nearest to us. The centaur 
holds three vine leaves with his right hand and with the left hand a wild beast named 
Sab c by its rear legs. 
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Stand 

The globe is mounted on a four-legged stand (height 170 nun) with a horizontal 
ring. The legs are held in position at the bottom by two horizontal cross-pieces at the 
junction of which a circular box-like object is attached. Upon its lid are two upright 
pieces. The meridian ring passes through the groove created by these two upright pieces. 
The meridian ring is attached to the globe with modern screws. The stand and the 
meridian ring are not calibrated; they are not original. 

Bibliography 

Sarma 2003, no. 6, pp. 65-72, Figs. 6.1-6.6. 
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Figure F028.1 - Globe (courtesy National Museum of American Flistory) 
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Entry based on Savage-Smith 1985. 
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This unsigned celestial globe, known as the Smithsonian globe, is the main subject 
of Emilie Savage-Smith’s pioneering work on the Islamicate Celestial Globes, where it 
is admirably discussed from astronomical, art-historical, linguistic and metallurgical 
viewpoints. Indeed, no other medieval scientific instrument has ever been discussed so 
thoroughly as this one was. Even so, as I have explained in the introduction to this 
section, I cannot share Savage-Smith’s attribution of this globe to Qa’im Muhammad. I 
think the sophisticated style of rendition of the human figures on this globe can only be 
attributed to Diya’ al-Dln Muhammad and not to his father. Therefore, the focus in the 
present entry will be limited to the human figures depicted on this globe. 

With a diameter of 217 mm and a weight of 2976.7 grams, it is the largest celestial 
globe produced by the Lahore family. It is cast as single hollow sphere by the lost wax 
method; there are several plugs throughout. Only the globe is extant; the rings and stand 
are lost. The globe itself was damaged at some point. There is a crack running through 
the lower part of the figure of Hercules up to the head of Serpens where there is a large 
hole, as can be seen in the upper right corner on Figure F028.1. 

Circles 

The ecliptic and equator are divided in V 2 0 and 5°; the ecliptic is numbered from 
5 to 360 continuously from the vernal equinox, which is unusual; the equator is 
numbered twice from 5 to 180, staring from each equinox. The names of zodiac signs 
are engraved along the ecliptic on one side and the names of the lunar mansions on the 
other side at a distance roughly of 13°. The ecliptic latitude circles are drawn at intervals 
of 30°. The circle of the northern equatorial tropic is drawn partially and incorrectly 
and was not continued. There are no polar circles. Holes are made at the two equatorial 
poles. 

Constellation Figures and Stars 

The full set of 48 constellations are engraved along with their names, but without 
their serial numbers. The positions of 1019 stars are marked by inlaid silver nails and 
the names of certain prominent stars are engraved. 

Although the rendition of the human figures is far superior to that by Qa’im 
Muhammad, it is somewhat uniform and lacks the variety which is seen in the globes 
by Diya’ al-Dln. The male figures are generally clothed in short tunics and the female 
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figures in longer gowns. In both cases the sleeves are long. Pairs of parallel lines are 
drawn on the wrists, above the elbows and on the upper arms as decorations on the 
sleeves or to indicate folds in the sleeves. Decorative double lines are drawn 
occasionally also at the hemlines and the collars. A sash is tied around the waist; the two 
loose ends are knotted in front to form a loop and then are made to dangle. Sometimes 
trousers are indicated by lines on the ankles. Perseus and Cepheus wear patterned 
breeches and pointed shoes with spurs. 

The hair of the female figures of Andromeda, Cassiopeia and Virgo is depicted in 
a uniform manner: the hair is parted in the middle, one thick strand is arranged on the 
left and two strands on the right. However, the facial features of Andromeda and Virgo 
are well done. 



Figure F028.2 - Perseus and Cassiopeia (courtesy National Museum of American Flistory) 


Perseus is dressed in a knee-length tunic; the two parallel lines on his wrists 
indicate that the tunic has full sleeves. There are such pairs of parallel lines just above 
his elbows and on his upper arms; these may be the folds in the sleeves. On the hemline 
of the tunic are also double lines. A sash is tied around his waist; the two loose ends fall 
one parallel to the other. Between these two ends there is a loop. On the right hand side. 
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under the sash, is a pocket or a pouch. He wears patterned breeches and shoes with 
spurs. His beard as well as the beard on the demon’s head are drawn with a few deft 
strokes. With his left hand he wields a sword which is raised high above his head. The 
sword has a simple handle and a wrist-guard. 

The title of the figure is engraved to the right of the figure as surat Barsd’us wa 
Huwa Hdmil Rds al-Ghul, ‘Perseus, that is, the bearer of Ogre’s head’. The star on his 
stomach is named Mirfaq al-Thurayya, ‘elbow of Thurayya (a Persei, Mirfak). A star 
on the heel of his right leg has the name 'Atiq al-Thurayya, ‘shoulder-blade of al- 
Thurayya (05 Persei); the star on the toes of the same foot is given the name Mankib 
al-Thurayya, ‘shoulder of al-Thurayya ” (g Persei); on the blade of the sword is 
engraved mu c tasam al-Thurayya. ‘the refuge of the Pleiades’; it is error for Mi'sam al- 
Thurayya, ‘wrist of al-Thurayya ’ (hy_ Persei). The star on the head of the ogre is called 
Rds al-Ghul, ‘head of the Ghoul’ (|3 Persei, Algol). 

On the right-hand side of the image is the figure of Cassiopeia, seated on a high 
chair. She is dressed in a knee-length tunic with long-sleeves and trousers reaching up 
to her ankles. A sash is tied around the waist with a loop; the two loose ends are spread 
on her lap. She wears pointed shoes. The chair on which she is seated is rather simple, 
with hour-glass-shaped legs and two back post with trifoliate finials. 

The title of the figure is engraved above her head as Dhdt al-Kursl, ‘one with the 
chair’, omitting the prefix surat. The star on her left elbow is given the name Kaffal- 
Khadlb, ‘dyed hand’ (|3 Cassiopeiae, Caph) and that on her knee Rukbat Dhdt al-Kursl, 
‘knee of the one with the chair’ (5 Cassiopeiae). 
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Figure F028.3 - Cepheus (courtesy National Museum of American History) 


The figure of Cepheus is situated behind Cassiopeia’s chair. He is depicted as if 
he is walking towards her. He is also dressed in a short tunic with long sleeves and round 
collar. A sash goes around the waist with the two loose ends dangling in the front. Like 
Perseus, he too wears breeches and shoes, but with different patterns. His face is in full 
profile with a nicely trimmed pointed beard. The most striking feature of this figure is 
the conical cap on which three feathers are arranged like the petals of a flower. This cap 
is almost similar to the cap worn by Cepheus on the previous globe (Figure F027.12). 
The figure is entitled surat Qiqd’us, ‘figure of Cepheus’. There is just one named star 
between his legs, Ra’T, ‘shepherd’ (y Cephei). 
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Figure F028.4 - Aquarius (courtesy National Museum of American Flistory) 


Aquarius wears a tunic which is slightly longer than those of the other male 
figures. But no lines are drawn on the wrists or around the neck to indicate the upper 
part of the tunic. Consequently, he looks naked in the torso with just a cover below the 
waist. Very unusually, there is a bead necklace around his neck, like the one worn by 
Andromeda. There is a sash around the waist; but no loose ends. His face in full profile; 
his hair is combed back with thick strands falling behind the neck; his beard is marked 
with a few vertical strokes. He pours water out of a vessel, whose mouth is above and 
not below where it should be. The figure is entitled siirat Sakib al-Ma’, ‘figure of the 
water pourer’. 
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Figure F028.5 - Centaurus (courtesy National Museum of American Flistory) 


The figure of Centaurus is one of most successful renditions on this globe with 
both the halves, the human and equine, well-proportioned. It is similar to the figure of 
Centaurus in the previous globe (Figure F027.20). The face of the human half is in full 
profile with the nose, eye and mouth neatly drawn and the beard indicated by a few short 
vertical lines. The torso is bare; on the head there is triangular cap, with an ornate rim. 
In the equine half, the tail, legs and hooves of the horse are well drawn. The title of the 
figure is engraved to his right as surat Qanturus. The name of star on the hoof of the 
right foreleg is engraved incorrectly as Rijl al-QanturT; it ought to be Rijl al-Qanturus, 
‘foot of the centaur’ (a Centauri). Centaurus holds with his right hand a vine twig and 
with the left hand the wild beast entitled surat Sab c . 

The globe is slightly damaged in this region; there are three parallel scratches in 
the middle of the figure of Centaurus. 
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Figure F028.6 - Andromeda (courtesy National Museum of American Flistory) 


Like Centaurus, the female figures of Andromeda and Virgo receive special 
attention from the globe-maker. Andromeda wears an ankle-length dress with long 
sleeves. The lower half is pleated with a border on the hem. Pairs of parallel lines are 
drawn on the wrists, above the elbows and on the upper arms, suggesting folds or 
decoration on the sleeves. A sash tied loosely around the waist; the loose ends make two 
loops and fall down together. On the ends there are decorative borders. She wears a bead 
necklace, but no chains on her feet. 

The title is engraved above her head as al-Mar’ah al-Musalsalah, ‘the chained 
woman’. The star on her forehead is common to the figure of Pegasus and carries the 
two names pertaining to the two constellations: Ras al-Mar’ah al-Musalsalah, ‘head of 
the chained woman’ (a Andromedae) and Surrat al-Faras, ‘navel of the horse’ (5 
Pegasi). Likewise the star on the right side of her body is common to the constellation 
of Pisces and is given two names: Janb al-Musalsalah, ‘side of the chained [woman] (|3 
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Andromedae, Mirach) and Batn al-Hut, ‘belly of the fish’ . The star on her right foot is 
named Rijl al-Musalsalah, ‘foot of the chained one’ (7 Andromedae, Almach). 



Figure F028.7 - Virgo (courtesy National Museum of American History) 


The most successful rendition on this globe is that of Virgo, with her delicately 
drawn figure. Virgo is dressed in an ankle-length gown, with a V-neck and closing in 
the front. The collar and the hem are decorated with double lines. A thin sash is tied 
around the waist; the loose end forms a loop and hangs down vertically reaching almost 
up to the hemline. It has decorated borders. Only a small upper part of the wing on her 
right is visible; the rest is covered by her right arm and the graduated scale of the 
equator; but her left wing is shown in full; each feather is painstaking engraved with a 
number of short strokes. Her hair is drawn as in the case of Andromeda, with one strand 
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to the left and two to the right. Her face is in three quarters profile; the eye-brows, nose, 
eyes and mouth neatly drawn. Title surat Sunbulah, ‘figure of the ear of wheat’; the star 
on her right palm is named Sinicik A c zal, ‘unarmed Simak,' (a Virginis, Spica). 

Provenance 

Formerly in the collection of Ernst Nagel of San Francesco; acquired by the 
museum in 1974. 

Bibliography 

Savage-Smith 1985, Figs. 49-68 and 78-88. 
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F029 CELESTIAL GLOBE ATTRIBUTABLE TO DIVA’ AL-DIN 
MUHAMMAD 1156 


Not dated; 17th century 
Diameter 115 mm 

Chicago, Adler Planetarium (# A-l 15) 
ESS 44 



Figure F029.1 - Northern hemisphere (accession no. A-l 15) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on detailed photos generously provided by Dr Pedro Raposo, the Curator of the Adler 
Planetarium. 
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This celestial globe displays close affinity to the globe made MuqTm in 1049/ 1639 
(F007) and to the globe made by Diya’ al-Dln in 1057/1647 (F009). 

The globe was cast as a single hollow sphere by the cire perdue process; three 
plugs are visible, in the constellation figures of Perseus (Figure F029.3), Lupus (Figure 
F029.5) and Eridanus (Figure F029.6). The globe is fully engraved with all the 48 
constellation figures and marked with about 1020 star positions by inlaid silver nails, 
but no holes are drilled at the two equatorial poles for inserting the axis. Consequently, 
no stand was prepared to mount the globe. Emilie Savage-Smith conjectures that the 
globe was left unfinished because of a wrong parallel circle to the equator in the south: 

‘... it appears that a circle with the south equatorial pole as centre was begun 
but not finished; the circle would have been between the south tropic circle 
and the south polar circle had it been completed. For this reason work was 
probably stopped on the globe and no holes were drilled at either equatorial 
or ecliptic poles, and the signature of the maker was not put on it.’ 1157 

The unfinished parallel circle can be seen faintly below the figure of Sagittarius in 
Figure F029.5, but this could not have been the reason for abandoning the globe after 
completing all the engravings, that too quite competently. It is inconceivable that one 
discards a globe after so much hard labour. On the other hand, a similar parallel circle 
was drawn completely with a dotted line on F009 and this globe was not abandoned; on 
the contrary, it was signed by Diya’ al-Dln with his full genealogy and dated 1057 Hijrl. 

On the two equatorial poles and on the ecliptic poles, large dots are drilled, 
probably to indicate the positions where the holes are to be drilled. There are two large 
and accurately drilled holes opposite each other about 25° east of the two equinoxes, 
which do not serve any known purpose. If these were drilled by an inattentive assistant 
of Diya’ al-Dln, this could not have been the reason for abandoning the globe either; the 
holes could easily have been filled and the surface polished and fresh holes made at the 
correct places. As mentioned in the introduction to this section, there exist several 
astrolabes and celestial globes which were definitely created by members of the Lahore 
family, but which do not carry any signature although no faults can be detected on them. 


1157 


Savage-Smith in Pingree 2009, p. 232. 
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Therefore, it is impossible to formulate a universal theory to explain why these were 
instruments were not signed. 

Circles 

The equator and ecliptic are divided in 1° and 5°; the equator is numbered 
continuously from 5 to 360, starting at the vernal equinox; the ecliptic from 5 to 30 
separately in each zodiac sign. The names of the signs are engraved along the ecliptic. 
Ecliptic latitude circles are drawn, but no tropics or polar circles. As mentioned above, 
there is also a faintly drawn arc of a circle parallel to the equator in the south. 

Constellation Figures & Stars 

All the 48 constellation figures are drawn and about 1020 star positions are marked 
with inlaid silver nails. The titles of the constellation figures and names of several 
prominent stars are engraved. But neither the constellation figures, nor the stars in each 
constellation are numbered serially. 

The twelve figures of the zodiac signs are drawn with dotted outlines as on F007. 
All the animals figures and human figures are drawn, with minor variations, as in the 
other globes by Diya al-Dln, with two exceptions. The sea-monster Cetus is depicted 
with lion’s forelegs and head, instead of bird’s legs and dog’s head (Figure F029.2). The 
ship in Argo Navis does not have a leonine or avian figurehead, instead the front is 
depicted with a strange curve. 

The human figures are uniformly clothed in short tunics; the sleeves and collars 
are marked sometimes. The trousers are rarely indicated. As in F007, the sashes around 
the waist are drawn in the same manner nearly in all the figures with two short loose 
ends in the form of the inverted letter V. Also as in F007, the figures of Auriga and 
Orion wear elaborate turbans. 

Figure F029.1 shows the northern hemisphere. The northern ecliptic pole is at the 
centre, where all the six ecliptic latitude circles converge. The equatorial pole is to the 
left. Neither pole is named. The figure of the dragon Draco is spread around the ecliptic 
pole, making two coils. Around this figure are ranged clockwise the northern 
constellations of Cygnus, Fyra, Hercules, Bootes, Ursa Major, Ursa Minor, Cepheus 
and Cassiopeia, with the usual titles and star names. The last two deserve special 
attention, for these are drawn exactly in the same manner as in F007. Here also 



2882 


Indo-Persian Celestial Globes produced by the Lahore Family 


Cassiopeia wears the same kind of turban and is seated on the same bizarre chair in 
which the four legs rest on feet which look like human feet. 



Figure F029.2 - Vernal equinox (accession no. A-l 15) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Figure F029.2, vernal equinox is at the centre. On the ecliptic circle are the dotted 
figures of the zodiac signs Aquarius, Pisces, Aries and Taurus, ranged from left to right. 
The figure of Aquarius is remarkable with youthful looks and bare torso. Not only his 
full body is drawn with dotted lines, but also the vessel in his left hand and the stream 
of water flowing from the vessel up to the mouth of the southern fish. Likewise, in the 
next constellation Pisces, the two fishes, one on the ecliptic and the other under the arm 
of Andromeda, and the stream that connects them are all in dotted outlines. 
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In the upper register are the figures of Pegasus and Andromeda with the usual 
labels and star names. In the southern hemisphere, the figure of Cetus has an unusual 
iconography. Instead of the bird legs, it is invested with the crouching forelegs of a lion, 
exactly as in the figure of Leo. The head, situated above the equator, is also like the head 
of a lion. Interestingly, the star names Kajf al-Jadhma and Fain al-Qaytus engraved to 
a large part on the lion’s head, look like the lines of the lion’s face. 

At 25° to the east of the vernal equinox, is a large hole bored into the sphere; it is 
inexplicable why it was drilled at the place and when it was drilled. 



Figure F029.3 - Summer Solstice (accession no. A-115) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Figure F029.3 exhibits summer solstice at the middle, where the ecliptic and 
equator maintain the maximum distance. On the ecliptic are the dotted figures of Aries, 
Taurus, Gemini, Cancer and Leo. In the upper register are the figures of Perseus, Auriga 
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and Ursa Major. The ghoul’s head carried by Perseus is much larger than his own head; 
amusingly it is sticking its tongue out! Auriga’s turban is very elaborate and large. In 
the lower half are the figures of Orion with a turban, Lepus, Canis Minor, Canis Major 
and Hydra with the usual titles. 


Figure F029.4 - Autumnal equinox (accession no. A-l 15) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Figure F029.4 shows the autumnal equinox with the figures of the zodiac signs 
Leo, Virgo and Libra, drawn with dotted outlines on the ecliptic. Virgo is dressed in a 
full-length gown, its hemline coincides with the ecliptic latitude circle. Her two wings 
and the two arms are fully drawn. The lines on her ankles indicate the bottom of the 
trouser legs. As in F009, her two feet point to different directions. A novel feature is the 
long scarf with a border which hangs down from her left shoulder. 

The lower half is dominated by the long figure of Hydra, and the figures of Crater 
and Corvus above it. At the bottom of the image are the figures of Argo Navis on the 
left and Centaurus on the right. 
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Figure F029.5 - Winter solstice (accession no. A-l 15) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Figure F029.5 depicts winter solstice. Here the equator is above and the ecliptic is 
below. The figures of the zodiac signs Libra, Scorpio, Sagittarius, Capricorn and 
Aquarius are drawn in dotted lines upon the ecliptic with their titles and the names of 
certain prominent stars in them. Like Auriga and Orion, Sagittarius also wears a large 
turban. Above the ecliptic circle are the figures of Ophiuchus holding the serpent with 
both his hands on the left and Cygnus on the right. In the lower half, below the figures 
of Sagittarius and Piscis Austrinus is the faintly drawn arc of a circle parallel to the 
equator. 
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Figure F029.6 - Southern hemisphere (accession no. A-115) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Figure F029.6 shows the southern hemisphere with the southern ecliptic pole at 
the centre; the southern equatorial pole is to its south-east. Ranged clockwise around the 
centre are constellation figures of Centaurus, Ara, Eridanus, Lepus, Canis Major and 
Argo Navis. The ship in the last constellation is depicted as a rectangular structure. The 
figurehead is not shaped as a lion’s head or parrot’s head as in other Lahore globes; 
instead there is a rectangular form which takes a curve to the right and tapers to a point. 
There are three masts with pennants at the tops; at the back there is a domed pavilion. 
The title of the constellation is engraved twice above the ship; once correctly as surat 
al-Safinah (left) and the second time without one consonant as surat al-finah (left). 1158 

Bibliography 

Savage-Smith 1985, no. 44, p. 241. 

Emilie Savage-Smith in Pingree 2009, pp. 233-233. 
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I refrain from suggesting that this could be the reason for not signing the globe. 
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Not dated, 17th Century 
Diameter 110 mm 


London, National Maritime Museum, Greenwich (# GLB0175) 


ESS 42 



Figure F030.1 - Globe with stand (© National Maritime Museum, Greenwich) 


2888 


Indo-Persian Celestial Globes produced by the Lahore Family 


This unsigned globe carries many features which are characteristic of Diya’ al- 
Dln’s work and can, therefore, be attributed to him. It is cast as a single sphere, but no 
plug is visible. It is slightly dented and there is a large hole near the southern equatorial 
pole. 

Circles 

The equator and the ecliptic are divided in 1° and 6°. The equator is numbered in 
6 s from 6 to 180, twice from one equinox to the other. The ecliptic is numbered from 6 
to 30 separately in each zodiac sign. The names of the zodiac signs are engraved along 
the ecliptic circle. Ecliptic latitude circles are drawn at intervals of 30°. The equinoctial 
and solstitial colures are drawn as dotted circles. There are no equatorial tropics or polar 
circles. 

Constellation Figures and Stars 

The full of set of 48 constellation figures is drawn together with their titles. As in 
F007, F029 and F031, here also the figures of the zodiac signs are drawn with dotted 
outlines. The tiny scales on the three reptiles Draco, Serpens and Hydra and on the 
southern fish are painstakingly engraved. The positions of about 1020 stars are marked 
with inlaid silver points and the names 74 of these stars are engraved. 1159 
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Ackermann 1999, pp. 180-181, records these names and adds that the ecliptic longitudes of several 
stars have been ascertained and their epoch is estimated as 1622, with an uncertainty of 24 years. 
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Figure F030.2 - Detail of the globe (© National Maritime Museum, Greenwich) 


Figure F030.2 shows, from left to right, the zodiac signs Scorpio, Sagittarius and 
Capricorn, drawn in dotted outlines on the ecliptic. These are labelled respectively as 
surat c Aqrab, surat al-Qaws and sural al-Jadi. Below these, from left to right, are Lupus 
{sural al-Sabd c ), Ara ( surat al-Mijmarah ), Corona Australis ( surat IklTl Janubi) and 
Piscis Austrinus {surat Hut Janubi). The dotted great circle intersecting the ecliptic at 
right angles in front of the figure of Sagittarius is the solstitial colure. 

Stand 

The stand consists of the horizon ring supported by four elegantly tapering 
baluster-like legs which rest on a thick circular ring. The horizon ring is graduated in 
1° and 6° and numbered from 6 to 90, starting from the east and west points and 
reaching up to the north and south points. The cardinal points are labelled as maghrib, 
janub, mashriq and shamal. The outer rim of the horizon ring is embellished with 
engraving. To the underside of the horizon ring is attached a semicircular arc with an 
indent in the middle to support the meridian ring, which is missing. The axis is also 
missing. 
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Provenance 

Purchased through Maggs in May 1936 and gifted to the museum by Sir James Caird. 
Bibliography 
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F031 CELESTIAL GLOBE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Not dated, 17th century 
Diameter 116 mm 

Lahore, Lahore Museum (# M.m. 44. G) 



Figure F031.1 - Globe with the stand (photo by Mubashir Ul-Haq Abbasi) 


The globe is cast as a single hollow sphere with a small circular plug near the 
northern ecliptic pole and a triangular plug near the southern ecliptic pole. Holes are 
made at both the equatorial and ecliptic poles. 

Zodiac figures are drawn in dotted outlines as in L030, but in certain other respects 
the constellation figures on this globe differ from those on L030. Even so, this globe 
follows the general style of Diya’ al-Dln and can safely be attributed to him. 

Circles 

The equator and ecliptic are divided in 1 ° and 5 °. The equator is numbered from 
5 to 180 from the vernal equinox to the autumnal equinox and again in the same manner 
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from the autumnal equinox to the vernal equinox. The ecliptic is numbered separately 
in each sign from 5 to 30. The names of the signs are engraved along the ecliptic in long 
flowing style. There are ecliptic latitude circles, but no equatorial tropics or polar 
circles. 

Constellation figures and stars 

The full set of 48 constellation figures is drawn on the globe and their names are 
engraved with the prefix surat, but without a serial number. The positions of about 1020 
stars are indicated by inlaid silver points; some of these silver points are heavily 
tarnished and some others fell off. The names of some prominent stars are engraved 
next to the silver points. The celestial poles are labelled as qutb shamdlT and qutb janubi 
respectively. As in the globe at Greenwich (F030), here also the figures of the zodiac 
signs are drawn with dotted lines, but no scales are shown on Hydra and the southern 
fish as was done on F030. There are variations in other constellation figures as well. 

At the top of the Figure F031.2 can be seen the zodiac figures of Gemini, Cancer 
and Leo, drawn in dotted lines across the ecliptic belt. Below Gemini is the figure of 
Canis Minor facing east and not west as is the general practice. The title surat Kalb 
Asghar is written below the figure. The large star on the back is named Shi c rd Shdmi, 
‘northern Shi c rd ’ (a Canis Majoris, Procyon). 

The figure of the serpent Hydra occupies a large part of the right-hand side. Its 
outline is drawn with two parallel lines; the roundness of the body is indicated by a 
series of curved lines in the lower part of the body. The coil on the equator belt is shown 
as a simple circle. Its head with the forked tongue is above the equator. The serpent is 
looking amiably at Canis Minor which is facing him. The name of the figure is written 
above the head as surat Shuja c . The star above its mouth is designed as Mankhar Shuja c , 
‘nose of the serpent’ (a Hydrae). Another star below the equator bears the name Fard 
al-Shuja c , ‘isolated [star] of the serpent’ (a Hydrae). 

The constellation figure Crater is rendered as a cup with a base between the 
equator belt and Hydra, with the label surat Batiyah; a star on its base is given the name 
Qa’idat Bdtiyah, ‘base of the bowl’ (a Crateris). 
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Figure F031.2 - Southern hemisphere with Argo Navis (photo by Mubashir Ul-Haq Abbasi) 


The lower half of the Figure F031.2 is dominated by the figure of Argo Navis with 
the leonine figurehead, two long pennants, and the pavilion at the stern. The pavilion 
has a conical roof with a vase-like finial and a framed window to the front. Between the 
main mast and the prow, there is large jar with a lid. The title of the figure sural Safinah 
is written above the jar. The large star on the oar is labelled as Suhayl (a Carinae, 
Canopus); a star on the figurehead is given the name Taraf al-Safinah, ‘side of the boat’ 
(p Puppis). 
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Figure F031.3 - Virgo facing south (photo by Mubashir Ul-Haq Abbasi) 


The zodiac figure of Virgo is most unusual in the sense that she is depicted facing 
south as against the normal practice of her facing north. This is perhaps the only globe 
which displays this peculiarity. Both her arms and wings are drawn fully and well. Her 
face is in profile, with the hair combed back. The label surat Sunbulah is engraved above 
her northern wing. 
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Figure F031.4- Zodiac signs drawn in dotted lines (photo by Mubashir Ul-Haq Abbasi) 


Figure F031.4 shows the zodiac figures of Scorpio, Sagittarius, Capricorn and 
Aquarius, which are drawn with dotted lines on the ecliptic. Below them are the figures 
of Ara ( surat Mijmarah ), the southern crown ( siirat IklTl Janubt) and the southern fish 
(sural al-Hut Janubt). At the bottom left is the name of the star Rijl al-Qanturus, ‘foot 
of Centaurus’ (a Centauri), followed by the name of the south celestial pole (qutb 
janubt). 
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Figure F031.5 - Vernal equinox (photo by Mubashir Ul-Flaq Abbasi) 


Figure F031.5 shows, in the northern hemisphere, the truncated body of Pegasus 
and the head and arms of Andromeda. On the ecliptic belt are the figures of the last three 
zodiac signs, Capricorn, Aquarius and Pisces. Not only their figures, but also the stream 
of water connecting the two fishes in the zodiac sign Pisces and the stream of water 
flowing down from Aquarius’s vessel are rendered in dotted lines. At the left in the 
lower row is Piscis Austrinus with the label siirat al-Hut al-Janubl ; the star in its mouth 
is named Fam al-Hiit al-Janubl, ‘mouth of the southern fish’ (a Piscis Austrini, 
Formalhaut). On the right is the hind part of Cetus. The two stars at the tips of tail are 
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named respectively as Dhanab al-Qaytus Shamali, ‘northern tail of Cetus’ (i Ceti) and 
Dhanab al-Qaytus Janubi, ‘southern tail of Cetus’ (|3 Ceti). 

The knee-length tunic worn by Aquarius is drawn in greater detail. A sash is tied 
around the waist, with its two ends hanging down in the form of the inverted letter V. 
There are no lines to indicate where the sleeves end. Interestingly, the upper part of the 
tunic is fastened on the left-hand side in the Hindu fashion. 1160 A turban is indicated but 
not fully drawn. The circular object under his left hand must be the vessel from which 
he is pouring water. 



Figure F031.6 - A part of the northern hemisphere (photo by Mubashir Ul-Haq Abbasi) 


Figure F031.6 shows a part of the northern hemisphere with the constellation 
figures (anticlockwise from left) of Auriga, Perseus, Triangulum, Andromeda, 
Cassiopeia and Cepheus. But here the faces and garments of the human figures are not 
well developed. In the case of Perseus, the lower half of the tunic is flared; the two ends 


1160 


The Mughal Emperor Akbar is said to have decreed that Muslims should fasten their tunics on 
their right- hand side and Flindus on their left-hand side. This custom is reflected in several Mughal 
paintings; cf. Sarma 2008a, p. 101. 
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of the sash fall in the form an inverted V, but the upper half of the tunic is not shown; 
there are no lines to indicate the neckline and the sleeves. His upraised sword looks like 
a simple stick. Andromeda’s gown is drawn in mere outline; her necklace is indicated 
by a series of dots; but there is no sash around the waist and her feet are poorly 
represented. Cassiopeia’s figure is also not well developed, nor is her throne. 



Figure F031.7 - Eridanus on the left; Orion and Lepus in the centre; Canis Major and Argo Navis on the 

right (photo by Mubashir Ul-Haq Abbasi). 


In Figure F031.7 the winding river Eridanus is on the left; it starts from the forward 
foot of Orion and ends near the feet of Cetus. The name surat al-Nahr is engraved near 
the second bend. Just below the equator is engraved the name of the star Tali Masaf al- 
Nahr, ‘length of the river’ (y Eridani). At the end of the river near the feet of Cetus is 
the star named Akhir al-Nahr, ‘end of the river’ (0 Eridani, Acamar). 

At its first bend, the river touches the front of the bird Cetus with which it shares 
four stars. One of these is named Sadr al-Qaytus, ‘breast of Cetus’ (ft Ceti). 
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Figure F031.8 - Orion (detail of Figure F031.7) 


In the centre of the image is the figure of Orion straddling the belt of equator. He 
is clothed in a knee-length tunic of which only the flared lower part below the sash is 
visible. The upper part of the tunic is not defined either by the neckline or by the lines 
to indicate sleeves; but his right arm is covered by an elongated sleeve which 
accommodates nine stars. His left arm is raised and carries a sickle. A long dagger is 
stuck inside the sash wound around the waist; the two ends of the sash hang down in the 
form of the inverted letter V. His face is in profile; eyes closed or downcast, a pleasant 
mouth and chin; face looks like that of a pleasant young man; a turban is faintly visible. 

The title of the figure appears to be engraved at the base of the upraised arm, but 
is not clearly decipherable. On his chest is engraved the name of the star Yad al-Jawza’ 
Yumna, ‘the right hand of al-Jawza’ (a Orionis, Betelgeuse); one of the stars on the long 
sleeve of the right arm carries the name Yad al-Jawza’ Yusrd, ‘the left hand of al- 
Jawza” (y Orionis, Belletrix); the star on the left foot is designated as Riz.l al-Jawza’ 
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Yumnd, ‘right foot of al-Jawzd” (|3 Orionis, Rigel); and the star on the right foot Rizl 
al-Jawzd’ Yusrd, ‘left foot of al-Jawzd” (k Orionis, Saiph). 

This confusion between the ‘right’ and ‘left’ arises because, as explained in the 
introduction to this section, the star-names are related to figures which should be drawn 
according to the Greek fashion looking into the globe, whereas the figures on this globe 
(and other Islamic globe) are drawn as the mirror images of the Greek figures, with the 
‘right’ and ‘left’ sides reversed. 

Stand 

The globe is mounted at present on a modern wooden stand. There is a graduated 
horizon ring which may or may not be original. 
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F032 CELESTIAL GLOBE ATTRIBUTABLE TO DIYA’ AL-DIN MUHAMMAD 

Not dated, 17th Century 
Diameter 115 mm 
PLU; ex-London, Spink & Son 
ESS 39 


Figure F032.1 - Globe (from Spink & Son 1980) 

Savage-Smith 1985, p. 238, attributes this globe to the Lahore workshop with the 
remark that the star positions relative to equinoxes are same as those of Lahore 
workshop and that the globe closely resembles the globe made by Diya’ al-Dln 
Muhammad in 1068 ah/ ad 1657-58 (L015) although certain features are reminiscent of 




2902 


Indo-Persian Celestial Globes produced by the Lahore Family 


the work of Qa’im Muhammad. However, the equator and ecliptic scales which can be 
seen in the only available photo are unlike the characteristic scales in every globe made 
by the Lahore family. Here these scales consist of a single band divided only in 5°; there 
are no divisions of 1°. Even so, the iconography of the constellation figures generally 
resembles the iconography of the globes signed by Diya’ al-Din. 

The globe is cast as single hollow sphere with small plugs. 

Circles 

The equator and ecliptic are shown as single bands divided in 5°. The equator is 
numbered in four segments from 5 to 90 while the ecliptic is numbered separately in 
each group from 5 to 30. Ecliptic latitude circles are drawn at intervals of 30°. Names 
of the zodiac signs are engraved along the ecliptic. 

Constellation Figures and Stars 

The globe is engraved with a full of 48 constellation figures and positions of about 
1020 fixed stars are marked by inlaid silver points. 

Stand 

The original stand is missing. The globe is now mounted ‘on a gimble ring, on a 
later base.’ 

Bibliography 

Spink & Son, London, Islamic Art from India, auction catalogue, 24 April - 10 May 
1980. Item 5. 


Savage-Smith 1985, no. 39, p. 238. 
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F033 ® CELESTIAL GLOBE BY HAMID, 1065 AH (AD 1655) 

Diameter 99.3 mm 

Cambridge, University of Cambridge, Whipple Museum of History of Science (# 1255) 
ESS 68; Repertoire 2 



Figure F033.1 - Globe (photo by S. R. Sarma) 


The globe is cast as a single hollow sphere; one very neat circular plug of 
diameter 40 mm is on the equator; several small dark plugs are visible elsewhere. 
Holes are made at the equatorial poles and the hole in the north has a rim. The axis, 
stand and rings are missing. 

Circles 

The ecliptic and the equator are divided in 1 ° and 5 °. Groups of 5 ° are numbered 
on the equator from 5 to 180 from equinox to equinox; on the ecliptic they are numbered 
separately in each zodiac sign. The names of the signs are engraved along the ecliptic. 
Ecliptic latitude circles are drawn, but not the tropics or the artic circles. 

Constellation Figures and Stars 

There are no constellation figures. The positions of some 67 stars are indicated by 
inlaid silver points on which dots enclosed in circles are neatly engraved. Both the 
ecliptic poles are also similarly marked with inlaid pegs. All the stars and the two 
equatorial poles are labelled. 
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Figure F033.2 - Maker’s signature (photo by S. R. Sarma) 


Inscription 

The inscription is engraved in an arc around the southern ecliptic pole. 
san[ c a]t qalil al- ibad hamid ibn muhammad muqim 
ibn c Isa ibn alladad asturlabl lahurlhumayum 
tahrlrfi al-tankh 21 
shahar shawwdl 
sanah 1060. 

‘The work of the unworthy servant [of God], Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, accomplished on the date 21 of the month Shawwal in 
the year 1060 [= 24 August 1655].’ 

Bibliography 

Savage-Smith 1985, no. 68, p. 252. 




F034 ® CELESTIAL GLOBE BY HAMID IBN MUQIM 1094 AH (AD 1683) 
Diameter 203 mm 

Hyderabad, Salar Jung Museum (# 114/xxxv) 


Figure F034.1 - Globe with stand (courtesy Salar Jung Museum, Hyderabad) 
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This globe is the only globe signed by Hamid which carries the constellation 
figures; but it differs from the globes made by Qa’im Muhammad and Diya’ al-Dln both 
in respect of the iconography of the constellation figures and the reference circle. The 
globe is cast as a single hollow sphere, with two circular plugs of diameters 65 mm and 
50 mm respectively, one near each pole. 

Circles 

The ecliptic and equator are marked by double bands, which are graduated in 1° 
and 6° and numbered in 6s. The equator is numbered from 6 to 360 continuously from 
the vernal equinox onwards and the ecliptic from 6 to 30 in each sign separately. But 
these scales are not clearly visible throughout the surface of the globe; in many parts, 
for example, near autumnal equinox, they are rather faint. Both the ecliptic and the 
equator are divided by six great circles each that cut across them perpendicularly and 
converge at their respective poles. Tropics are marked by double lines and polar circles 
by single lines. Interestingly, Hamid also draws diurnal circles of some zodiac signs and 
engraves their names. 

Constellation Figures and Stars 

All the 48 constellation figures are represented on the globe together with their 
names. In the globes made by Qa’im Muhammad and Diya’ al-Dln Muhammad, the 
names of the constellation figures are preceded by the term surat Hamid 

introduces a variation here: only the names of the 12 zodiac figures are preceded by the 
term surat but without any serial number. The names of the other figures are 

preceded by the term kawcikib and followed by the serial number; the northern 

constellations and the southern constellations are counted separately as in the globes by 
Diya’ al-Dln. 

The positions of about 1020 stars are marked; here also a distinction is made 
between the stars constituting the zodiac signs and those forming the northern and the 
southern constellations. The stars related to the zodiac signs are marked by six-pointed 
asterisks of apparently three different sizes and those belonging to the northern and 
southern constellations are indicated by inlaid silver points. The silver has disintegrated 
and tarnished the surrounding areas. There occur also frequently symbols resembling 
the Roman letter C; their significance is not clear. The stars within each of the northern 
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and the southern constellations are numbered serially, but not those in the zodiac signs. 
The serial numbers are written with the common Arabic/Persian numerals. 

The human figures are depicted as contemporary men and women of distinction 
and not as figures of mythology. Thus, Hercules and Ophiuchus, placed head to head, 
are draped in contemporary Mughal clothing; elaborate turbans on the head, knee-length 
flared tunics with long sleeves, tight pay jamas and pointed shoes. The tunic of Hercules 
is closed in the front. He wears a sash around the waist; its two ends fall down in the 
form of an inverted V. His face is drawn in three-quarter profile with long th in 
mustaches. The figure is labelled as kawdkib JdthT7. 
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Figure F034.2 - Flercules (photo by S. R. Sarma) 


Above the head of Hercules can be seen the head of Ophiuchus; his figure is drawn 
in the opposite direction and labelled as kawdkib Hawwci 5. 

The graduated circle in two bands at the top, passing through the neck of 
Ophiuchus is the celestial equator. Below it there are three parallel circles, named madar 
Thawr wa Sunbulah (circle of Taurus and Virgo), madar Jawza’ wa Asad (circle of 
Gemini and Leo) and madar Sarafan (circle of Cancer) respectively. 

Though endowed with two large wings, Virgo also looks more like a contemporary 
woman, draped in ankle-length dress; the sash at the waist is indicated by just two 














F034 - Celestial Globe by Hamid ibn Muqlm 1094 AH (AD 1683) 


2909 


parallel lines. Her face is in full profile, the long tresses of hair are combed back. There 
are bracelets on her wrists. In her southern hand she is holding what looks like a large 
bunch of grapes; probably it is the ear of wheat denoted by the terms sunbulah and 
‘Spica’ which came to designate the whole constellation figure. 1161 Her northern arm is 
raised, finger pointing to Bootes. Her feet are bare. 

The graduated vertical line on the left is the ecliptic and the graduated oblique line 
passing through the body on the left is the equator. 1162 The dotted lines perpendicular to 
these two intersect at the point of autumnal equinox, which is to the left of Virgo’s neck. 

The name of the constellation figure is engraved between the equator and the left 
edge of Virgo’s dress as surat sunbulah. Below this, also along the equator is written 
mintaqat falak a c jam imiaddal (celestial equator). Autumnal equinox is named mintaqat 
i’tidal kharif 

The positions of several stars are marked with asterisks. Most prominent is the star 
on her right palm, which is labelled as Simak A c jal (a Virginis). Above the hemline of 
her gown is the Ghafr, which is a collective designation for the star on her right foot and 
two stars on the hemline (ikv. Virginis). 


1161 Savage-Smith 1985, p. 174: ‘Al-Blrunl ( Astrol ., sec. 159) describes the Ptolemaic figure as being 
“in the form of a maid with two wings, in a flowing skirt and in her hand an ear or two of wheat 
directed to the bottom of her skirt.” In all the globes that were examined the constellation is 
depicted with wings, with her northern arm extending towards Bootes, but without an ear of wheat 
in her lower hand.’ 

1162 Here the second band numbered in 6s is not visible at all. 
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Figure F034.3 - Zodiac figure Virgo (photo by S. R. Sarma) 
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Figure F034.4 - Centaurus (photo by S. R. Sarma) 


Centaurus, half human and half horse, is also shown as a contemporary man of 
distinction with a turban and a long-sleeved tunic closed in the front. The hooves of the 
horse are well drawn, but its body is rather fat and it is squatting down on all four legs. 
In contrast, the horse in the lower part of Sagittarius is well drawn, although the human 
half consists just of the head. With his left hand, Centaurus holds the wild beast Lupus 
by its hind legs, and three vine leaves with long stalks with his right hand. 

The label engraved above his head reads: kawdkib Qinturus; here the serial 
number 11 is missing. Several star pointers are marked on his body. The one on the hoof 
of the left hind leg is labelled as Rijl Qinturus (a Centauri); it is third brightest star and 
the star nearest to us. The label of the wild beast reads kawdkib Sabu c 12. 
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Figure F034.5 - Leo depicted as a Tiger (photo by S. R. Sarma) 


It is most unusual that Hamid depicts the zodiac sign Leo as a tiger with stripes. 1163 
This happened probably due to the fact that in north India, the Persian word sher is used 
for both lion and tiger and this confusion extends sometimes to art as well. 1164 The 
horizontal line passing through the lower part of the figure is the ecliptic. Below the 
ecliptic on the right is written mintaqat falak buruj sunbulah, ‘zodiac sign Virgo’, thus 
marking the house of Virgo on the ecliptic. The oblique line passing through the neck 
of the tiger is the Tropic of Cancer. Along this line is the title of the figure Leo surat 
Asad. 

Several stars are marked on the body with asterisks of different sizes and four of 
these are named but not numbered. In the curl of the tail is the star Sarfah (|3 Leonis). 
Just above the front paw is the star Qalb Asad, ‘heart of the lion’ (a Leonis). Near the 
head is the star RasAsad, ‘head of the lion’ (/r Leonis ) and on the nose is Mankhar Asad, 
‘nose of the lion’ (k Leonis). 


1163 There is another globe, not signed, but dated 1255/1839-40, where Leo is rendered as a tiger with 
stripes; see section G. 

The Flindi word bdgh (from Sanskrit vyaghra ) denotes tiger, but it is rarely used. 


1164 
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Figure F034.6 - Argo Navis (photo by S. R. Sarma) 


Finally, Hamid’s rendition of the boat in the constellation Argo Navis, with a 
curved bottom, extremely huge figurehead in the form of a bird’s head turned 
backwards, railings resembling the battlements on Mughal forts, circular mastheads and 
no pennants is a total departure from the globes of his family. Several stars are 
numbered. Canopus carries the title and number: Suhayl 43. 

Stand 

At present the globe is mounted on a stand which clearly does not belong to it. It 
appears to be an early nineteenth century product of European style and closely 
resembles the stand in a globe manufactured by Muhammad Fadl Allah in 1808 (G005) 
in the same collection at the Salar Jung Museum of Hyderabad. 

In this stand, the horizontal frame is supported by two semicircular arcs which 
pass through a heavy cylindrical unit with a cone-shaped bottom. The meridian ring also 
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passes through this unit. It is supported by three curved legs. Between these legs, a 
mirror is affixed in which the cone is reflected. The height of the stand up to the horizon 
ring is 320 mm. The horizon ring and the meridian ring are not calibrated. The latter 
can, however, be adjusted approximately to the local latitude. 



Below the signature can be seen a part of the figure of Eridanus; the various stars 
in this constellation are numbered consecutively from 23 to 33. The last star is named 
Akhir al-Nahr, ‘the end of the river’ (0 Eridani). 


Inscription 

The maker’s inscription is engraved in two lines below the ecliptic pole in the 
south and above the stretch of the River Eridanus; it reads as follows: 

c amal aqall al-ibad hamid ibn muhammad muqim ibn c Isa ibn allahdad 
asturldbT IdhurT humayum tahrirfi cil-tarikh 21 shahar sha c ban al-mu c azzim 
sanah 1094. 

‘The work of the least of the servants [of God] Hamid, son of Muhammad 
Muqim, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
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Emperor] Humayun, accomplished on the date 21 of the holy month of 
Sha'ban in the year 1094 [Hijrl = 14 August 1683].’ 

Bibliography 

Sarma 1996a, pp. 26-27, pi. 14. 
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F035 ® CELESTIAL GLOBE BY HAMID, 1102 AH (AD 1690-91) 
Diameter 110 mm 

Pune, Raja Dinkar Kelkar Museum (# PMC 106) 



Figure F035.1 - Globe with stand (photo by S. R. Sarma) 
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The globe is rather small with a diameter of about 110 mm. It is cast as a single 
hollow sphere. There is a circular plug of approximately 37 mm radius around the north 
celestial pole. The plug got loose at a later point and was welded to the sphere, in the 
same crude fashion as the axis was welded. 


Figure F035.2 - North Celestial Pole (photo by S. R. Sarma) 

Circles 

The ecliptic and the equator are divided in 1 ° and 6°. In the ecliptic, the groups of 
6° are numbered separately for each sign (6, 12, 18, 2, 30). To the north and south of 
the ecliptic band are engraved the names of the signs in Arabic script with flourishes 
that extend to the entire area occupied by the sign. In the equator, the groups of 6° are 
numbered from 6 to 180, separately from the vernal equinox and from the autumnal 
equinox. 

The tropics of Capricorn and Cancer, and the polar circles are shown by single 
lines. The northern and the southern celestial poles are labelled respectively as qutb 
mifaddil al-nahdr shamdlT (north pole of the celestial equator) and qutb mu c addil al- 
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nahcir janubl (south pole of the celestial equator). Similarly the ecliptic latitude circles 
and the solstitial and equinoctial colures are represented as single circles. There is one 
more circle, a little off from the ecliptic, but not quite parallel to it; is this to represent 
the moon’s path? We have marked it as x in Figure F035.3; another circle cuts through 
the ecliptic at 19° of Aries, but does not converge at the ecliptic pole; this is marked 
as y. It is not known what these circles exactly are. 

Constellation Figures and Stars 

There are no constellation figures on this globe. Star positions are marked in three 
different styles. The majority of them are marked by inlaid silver points and named. 
There are 31 stars thus named to the north of ecliptic and 17 to the south. Twenty-eight 
stars which are close to the ecliptic are marked by dots enclosed by large circles of inlaid 
silver. These are numbered in Devanagari script from 1 to 28, but not named; however, 
no. 15 is farther from the ecliptic and is close to the star labelled as Nciyyir Fakkah (a 
Coronae Borealis). These 28 stars appear to be the lunar mansions of Sanskrit tradition 
( naksatras ). It cannot be determined whether these are original or added later by a Hindu 
astronomer. The second alternative is more probable, because no other influence of 
Hindu astronomical tradition can be seen in Hamid’s work. 

Several stars are marked by dots encircled by small circles but not named. Some 
of these appear to have been punched and not engraved. 
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Figure F035.3 - Vernal equinox (photo by S. R. Sarma) 


Lunar mansions are marked by dots enclosed in large circles and numbered in 
Devanagari numerals; from the right to the left, the numbers 25, 26, 27, 28, and 1, 2, 3 
can be seen here. 


Stand 

Of the original stand, only the horizon ring and the semicircular arc attached to its 
underside to support the meridian ring, are extant. The ensemble is now mounted on a 
modern non-functional stand of about 210 mm height, the horizontal ring is above 
ground level by 280 mm. 

The horizon ring has an outer diameter of 135 mm and a width of 12 mm. There 
is a grove cut for the meridian ring, which is missing. On the horizon ring, the inner 
band is calibrated in 1 ° and the outer and wider band is marked for 6° and labelled as 6 
... 90; 6 ... 90; 6 ... 90; 6 ... 90. Approximately at the middle of each of the four 
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quadrants, holes are drilled in the width of the ring. Probably the horizontal ring was 
joined at these holes to the original stand which is missing. 



Figure F035.4 - Maker’s signature below southern celestial pole (photo by S. R. Sarma) 


At the bottom is a section of the ecliptic, with the signs labelled, from right to left, 
al-Aqrab (Scorpio), al-Qaws (Sagittarius), al-JudT (Capricorn) and al-Dalw (Aquarius). 
On the ecliptic are marked the lunar mansions with Devanagari numbers, from right to 
left, 14, 17, 18, 19, 20 and 21. Just above the inscription on the right is a silver point 
with the label Rijl Qanturus (a Centauri). Near the pole is engraved Qutb (?) JanubT 
(south pole). To its left is a label which is blocked. 

Inscription 

In the southern hemisphere, above the artic circle, in the two segments occupied 
by Sagittarius ( al-Qciws ) and Capricorn ( al-Jadl ), is the maker’s signature in three lines, 
which reads: 

amal aqall cil- c ibad hamid ibn muhammad muqmi ibn c Tsd 
ibn allahdad asturldbT IdhurT humdyum 
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tahrlr fx al-tarlkh shahar 20 rabi c Vawwal sanah 1102. 

‘The work of the least of the servants [of God], Hamid, son of Muhammad 
MuqTm, son of Tsa, son of Allahdad of Lahore, the astrolabe maker to [the 
Emperor] Humayun, accomplished on the date 20 of the month Rabi' al- 
awwal of the year 1102 [Hijrl]’ (= Thursday, 21 December 1690). 
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Not dated, 17th Century 

Diameter 169 mm; weight 1835.7 grams 

Chicago, Adler Planetarium (# M-14) 


ESS 40 



Figure F036.1 - Globe with stand (accession no. M-14) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Savage-Smith 1985, no. 40, pp. 238-239, and the detailed photos generously 
provided by the Adler Planetarium. 
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This celestial globe distinguishes itself by the remarkable clarity of the engraved 
constellation figures. Animal figures are drawn in the conventional manner as on the 
other globes, but the serpents Draco, Hydra and Serpens display very fine engraving. 
Most impressive, however, are the human figures with carefully drawn hair and facial 
features. Some of these figures show close affinity with those on the Rampur globe 
which is attributable to Diya’ al-Dln Muhammad (F027); on the other hand, there are 
other figures like Andromeda and Ophiuchus which are definitely unlike any of the 
figures drawn by Diya’ al-Dln. Therefore this globe cannot be attributed directly to 
Diya’ al-Dln, but to one of his assistants who has his own distinct style but who also 
occasionally imitates Diya’ al-Dln’s figures. Savage-Smith states that the ‘star positions 
relative to the equinoxes conform to those of the seventeenth century Lahore workshop’. 
This would support the attribution of this globe to an assistant of the Lahore workshop. 
But for some unknown reasons this assistant did not draw himself all the figures. As 
pointed out by Savage-Smith, the three figures of Bootes, Hercules and Corona Borealis 
are so unattractive that they must have been done by another person. 

The stand on which this globe is mounted is also unusual: on the semicircular arc 
that supports the meridian ring is engraved a geographical gazetteer of 42 localities with 
their longitudes and latitudes. 

The globe is cast as single hollow sphere by the lost wax process; some plugs are 
visible. 

Circles 

The equator and ecliptic are divided in 1° and 5°; the former is numbered from 5 
to 360 continuously from the vernal equinox onwards, while the latter is numbered from 
5 to 30 separately in each zodiac sign. The names of the zodiac signs are engraved along 
the ecliptic in long flowing script. Six ecliptic latitude circles are traced at right angles 
to the ecliptic. There are no equatorial tropics or polar circles. 

The ecliptic poles in the north and the south are both labelled as qutb mintaqat cil- 
buruj without specifying the cardinal direction. The north celestial pole is labelled al- 
qutb al-shamalT and the south celestial pole qutb mu'addil al-nahar janubi. 
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Constellation Figures and Stars 

The full set of 48 constellation figures are drawn and the positions of about 1020 
stars are marked with inlaid silver nails. At four places (three in Leo and one in 
Ophiuchus) there are dark circles surrounded by dots, the purpose of which is not 
known. The names of the constellation figures are engraved with the prefix kawakib; in 
one or two cases without this prefix; a few others like Draco and Leo are not given any 
title at all. The names of several prominent stars are also engraved. 

The figures of animals and birds are drawn in the conventional manner as on other 
Indo-Persian globes. The figures of the serpents Draco, Hydra and Serpens display very 
fine engraving, where the bodies are painstakingly filled with innumerable of minute 
scales; interestingly the shapes of the scales vary in each serpent. 

But it is in the depiction of human figures that this globe stands out. The facial 
features of eyebrows, eyes, ears, noses, mouths and chins are very clearly drawn, but in 
a distinctly different manner in each figure. In the depiction of these human figures, the 
engraver pays special attention to the hair on the heads and in the beards which he draws 
as single strands with parallel lines of different lengths. In the case of Andromeda and 
Perseus, the hair is parted in the middle and at the top of the line of parting is engraved 
a diamond-shaped form. In Andromeda, this can be seen as an ornament to decorate the 
line of parting, but its function is inexplicable in the male person Perseus. In the figure 
of Cassiopeia, there is no diamond-shaped object, but the hair on both the sides is joined 
to form a sharp peak. It is not clear what this peak is supposed to indicate. 1166 

The engraver draws in the same manner the hair in the tails of horses in Sagittarius 
and Centaurus and the hair in the manes of Leo and Lupus and in the leonine figurehead 
in Ago Navis. 
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In the Rampur globe also, the hair on the heads of the twins in the constellation Gemini is drawn 
in this manner with a sharply pointed peak at the top; see Figure F027.6. 
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Figure F036.2 - Andromeda, Cassiopeia, Cepheus and Perseus (accession no. M-14) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Andromeda is at the centre of Figure F036.2. Her face is carefully delineated, 
brows, nose, mouth and chin. The hair is parted in the middle with a large pearl at the 
top of the line of parting. She is dressed in a long gown that reaches up to her ankles; 
the gown has long sleeves and a round collar; the lower half is wide. A sash is tied 
around her waist; the loose end makes a loop and hang down. She wears ear-rings, a 
tight necklace of beads and a long necklace which is shaped like a crescent with a 
diamond-shaped locket. 

Her arms are stretched out in both directions, not mechanically as on many other 
globes, but gracefully as if she is performing a dance. The title of the figure is engraved 
on the right: kawakib Mar’ah al-Musalsalah, ‘constellation of the chained woman’. The 
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star on the right of her waist is named Janb al-Musalsalah, ‘side of the chained 
[woman]’ (|3 Andromedae) and the star on her right foot Rijl al-Musalsalah, ‘foot of the 
chained [woman]’ (y Andromedae). 

To the lower right of Andromeda, Cassiopeia is seated on an ornate chair, holding 
with her left hand the back post of the chair; her right hand is pointed towards 
Andromeda. Her hair is shorter than that of Andromeda, but also parted in the middle. 
Her facial features are clearly and her breasts are shown as perfect circles. She wears a 
long dress with long sleeves and a round neck which covers her feet. A sash is tied 
around her waist; its two loose ends are spread out on her lap. She wears a necklace with 
a locket. The chair on which she is seated has hour-glass like feet. The seat and the back 
have ornate designs; the two back posts are topped by trifoliate finials. 

The figure is entitled Kawakib Dhat al-Kursi, ‘constellation of the one with the 
chair’. The star on her left hand is given the name Kaff al-Khadib, ‘dyed hand’ (|3 
Cassiopeiae) and that on her knee Rukbat Dhat al-Kursi, ‘knee of the one with the chair’ 
(5 Cassiopeiae). 

Cepheus is kneeling behind Cassiopeia’s chair. His face is shown in full profile 
with a longish beard; he wears a conic hat with a trifoliate peak. His knee-length tunic 
has long sleeves and a V-shaped collar; the upper flap closes under his right arm. There 
is a sash around his waist with loose ends dangling. He wears long breeches decorated 
with a pattern. He is kneeling behind Cassiopeia’s chair with his right hand raised as if 
he is pleading with her. The title of the figure reads Kawcikib Qiqd’us, ‘constellation 
Cepheus’. The star on his left foot carries the name al-Rd’i, ‘the shepherd’ (y Cephei). 

Andromeda’s rescuer Perseus is depicted below the figure of Andromeda. His 
long hair is parted in the middle, with a large pearl at the top of the line of parting, as in 
the case of Andromeda. His face is well drawn with drooping moustaches and long 
beard. Like Cepheus, he is also dressed in a knee-length tunic with a sash and long 
breeches, with a pattern which is different from that on the boots of Cepheus. With his 
right hand he holds the severed head of the Ghoul and with the left a sword high above 
his head; the sword has a long slender blade and an ornate handle. The Ghoul’s head is 
also bearded. 

The title of the figure reads kawcikib [Barjshd’us, ‘constellation of Perseus’. The 
star on the Ghoul’s head is named Ras al-Ghul, ‘head of the Ghoul’ (|3 Persei); the star 
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on his right ankle has the name Mirfaq al-Thurayyd, ‘elbow of al-Thurayyd ’ (a Persei) 
and the pair of stars on his right foot ‘Atiq al-Thurayyd, ‘shoulder-blade of al-Thurayya ’ 
(og Persei). The two stars on his left wrist are called Mfsam al-Thurayyd, ‘wrist of al- 
Thurayyd' (hx Persei). Although these four figures have the conventional postures as in 
other globes, here the postures of their arms are particularly graceful; it looks as though 
these four persons are performing a dance. The arrangement of these four figures 
resembles the same on the Rampur globe, but the facial features are entirely different; 
Cassiopeia’s chair also resembles the same there (cf. Figure F027.12 and Figure 
F027.14). 

The flying horse Pegasus is a part of the legend connecting these figures, being 
the mount on which Perseus rode. Its truncated fore-part, with an ornate wing, is 
depicted above the figure of Andromeda. There are several named stars in this 
constellation, entitled kawdkib Faras A c zam, ‘constellation of the larger horse’: Matn al- 
Faras, ‘side of the horse’ (a Pegasi); Mankib al-Faras, ‘shoulder of the horse’ (|3 
Pegasi); Jandh al-Faras, ‘wing of the horse’ (y Pegasi); Surrat al-Faras, ‘navel of the 
horse’ (5 Pegasi); Fam al-Faras, ‘mouth of the horse’ (e Pegasi); Sa'd al-Human, ‘ sa c d 
(omen) of hero’ (q'S Pegasi); Sa'd Bari, ‘an excellent sa'd’ (/,p Pegasi) and Sa'd Matar, 
‘rainy sa c d ’ (po Pegasi). 

Next to Pegasus is the figure of Equuleus, with the title al-Qifat al-Faras, ‘the 
part of a horse’. It is followed by the figure of Delphinus with the face of a cat or rather 
that of a humanized lion; it is entitled Kawdkib Dulfin, ‘constellation of the dolphin’. 
The star on the tail is named Dhanab al-Dulfin, ‘tail of the dophin’ (e Delphini). 

To the lower left of Andromeda is the figure of Triangulum, drawn as a simple 
isosceles triangle, with the label kawdkib al-Muthallath, ‘constellation of the triangle’, 
with a star named Rds al-Muthallath, ‘head of the triangle’ (a Trianguli). 

On the left-hand side of the image is the graduated scale of the ecliptic which is 
intersected by the graduated scale of the celestial equator at the point of the vernal 
equinox. Along the ecliptic are drawn the various figures of the zodiac signs. At the very 
top is Aquarius which will be described later. Just above the vernal equinox is the figure 
of Pisces; it is represented by two fishes which are joined by a channel of water. One of 
these is drawn upon the ecliptic above, i.e., to the west of, the vernal equinox with the 
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label kawdkib al-Hut, ‘constellation of Pisces’. The second fish is drawn under the right 
arm of Andromeda. Both the fishes are drawn with multitudes of small scales. 

Below the vernal equinox, i.e., to the east of it, at a distance of 26°, is the figure 
of the first zodiac sign Aries. It is depicted as a ram, its front part towards the west, but 
the head turned backwards to the east; its two curved horns are carefully drawn with all 
the serrations. The figure is labelled kawdkib Hamal, ‘constellation of Aries’. Three 
stars are named in this constellation: al-Ndtih, ‘that which butts or gores’ (a Arietis); it 
is the first lunar mansion; Muqaddam al-Sharatayn, ‘anterior of the two signals’ (|3 
Arietis) and Mu’akkliir al-Sharatayn, ‘the posterior of the two signals ‘ (7 Arietis). The 
star on the tail of the ram is called min al-Butayn, ‘belonging to [the second lunar 
mansion] Butayn ’; it is probably identical with 5 Arietis. 

Beyond the graduated scale of the equator is the figure of the sea-monster Cetus, 
its neck crosses the equator and its head is just below the figure of Aries. It is depicted 
as a large bird with a fish tail and a dog’s head. It is decorated with a chain around the 
neck. The label reads kawdkib Qaytus, ‘constellation of Cetus’. The star on its head is 
named Kaff al-Jadhmb’, ‘cut-off hand [of al-Thurayya]’ (a Ceti); another star in its 
mouth has the name Fain al-Qaytus, ‘mouth of Cetus’ (7 Ceti); the star on the southern 
tip of the tail is usually called Dhanab al-Qaytus JanubT, ‘the southern tail of Cetus’; 
here it is called by an older Bedouin name Dafda c al-Tdm, ‘the second frog’; the star on 
the northern tip of the tail is called here Dhanab Qaytus [Shamdlt], ‘the [northern] tail 
of Cetus’ (1 Ceti). 
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Figure F036.3 - Auriga, Orion and others (accession no. M-14) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

In Figure F036.3, the ecliptic runs through the middle of the image from left to 
right and the equator is situated below it. The figure of Auriga occupies the corner 
created by the intersection of the ecliptic and the solstitial colure which runs 
perpendicular to the ecliptic. Auriga is seated with his knees held close to the stomach 
as if he is riding a horse cart, holding a stylized horse whip in his left hand. His face is 
in three quarters profile; he is clean-shaven and wears a turban, its the loose end floating 
in the air behind his head (cf. Figure F027.14). He is draped in a long-sleeved tunic; its 
upper flap closes under his left arm. The hemline of the tunic is not clearly defined. 
There is a sash around the waist; the loose ends dangle in a curve. The figure is entitled 
kawdkib Mumsik al-A c innah, ‘constellation of he who holds the reins’. The star on his 
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right shoulder is named c Ayyuq (a Aurigae) and that on the left shoulder Mankib DhTal- 
c Inan, ‘shoulder having the reins’ (|3 Aurigae). 

Below him is the figure of Orion, straddling the equator, his left arm and the right 
leg raised high, as if he is flying in the air, with the skirt of his tunic pushed backwards 
because of the forward motion. He too wears a turban. He is dressed in a tunic; only the 
flared lower half is clearly defined. His left arm is raised high holding a club-like 
weapon. His right arm should have been fully covered by the extended sleeve; but the 
hand is drawn at the end of the sleeve. The label reads kawakib Jcibbcir, ‘constellation 
of the giant’. There are several named stars. The star on his left shoulder is named 
Mankib al-Jabbdr, ‘shoulder of the giant’ (a Orionis). The three stars on his right elbow 
are given the name Haq c ah (Arp 'rp 2 Orionis), which is the name of the fifth lunar mansion. 
The three stars marked on his girdle are ailed Mintaqat al-Jawza’, ‘belt of Orion’ (bet 
Orionis). The star on the dagger attached to his girdle is named Sayf al-Jabbcir, ‘sword 
of the giant’ (c0 2 2 i Orionis). The stars on each of his feet are named respectively Rijl al- 
Yusra, ‘left foot’ (|3 Orionis) and Rijl al-Yumnd, ‘right foot’ (k Orionis). 

Beneath the feet of Orion is the figure of Lepus, labelled kawakib Arnab, 
‘constellation of hare’. Above the figure is engraved c Ars al-Jawza ’; it should read Arsh 
al-Jawza’', it means the seat of al-Jawza’ and refers to four stars in this constellation 
(a|3y5 Leporis), which are supposed to form the posterior or the throne of the huge 
female figure of al-Jawza’ which occupies this region according Bedouin tradition. 

To the west of Lepus is the undulating figure of the river Eridanus, labelled 
kawakib al-Nahr, constellation of the river’. To the east is Canis Major, entitled kawakib 
Kalb Akbar, ‘constellation of the larger dog’; it looks more like a horse with a long 
mane. The star on its head is named Shi c rd Yamdm, ‘southern Shi c rd ’ (a Canis Majoris, 
Sirius). 

Its smaller counterpart, Canis Minor, is situated beneath the feet of the twins in 
Gemini, with the label kawakib Kalb Asghar, ‘constellation of the smaller dog’; the star 
in it is named Shi c rd Shdmi, ‘northern Shi c rd ’ (a Canis Minoris, Procyon). 

On either side of Orion are the zodiac figures of Taurus and Gemini drawn on the 
ecliptic. Taurus is labelled kawakib al-Thawr, ‘constellation of Taurus’ and the star near 
its eye is named c Ayn al-Thawr, ‘eye of the bull’ (a Tauri). Gemini carries the label 
kawakib al- al-Taw’am, ‘constellation of Gemini’. The two stars on the heads of the 
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twins are named respectively Ras al-Taw’am al-Muqaddam, ‘head of the foremost twin’ 
(a Geminorum) and Rds al-Taw’am al-Mu’akkhar, ‘head of the rear twin’ (|3 
Geminorum). The two stars on the two feet of the eastern twin are called min al-Hatfah, 
‘belonging to [the sixth lunar mansion] al-Han c ah\ (v'% Geminorum). 



Figure F036.4 - Autumnal Equinox (accession no. M-14) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

In Figure F036.4, the main constellation figures are Ursa Major, Leo and Hydra, 
depicted one below the other. The figure of the bear in Ursa Major is drawn rather 
indifferently, but with all the usual named stars. The title, written below the figure, reads 
kawdkib Dubb Akbar, ‘constellation of the great bear’. The star on the back of the bear 
is named Zahr al-Dubb, ‘back of the [great] bear’ (a Ursae Majoris); the star a little 
below has the name Mirdq al-Dubb, ‘loin of the [great] bear’ (|3 Ursae Majoris); the star 
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to the east of this one is named Fakhdh Dubb, ‘thigh of the [great] bear’ (y Ursae 
Majoris) and the star at the base of the tail is given the name Maghr[iz] al-Dubb, ‘base 
of the bier’ (5 Ursae Majoris). These four stars form a rectangle that was seen as a bier 
to carry the dead and was given the collective name al-Na c sh, ‘the bier’; this name is 
also engraved just below the outline of the back. 

The three stars on the tail are named respectively as al-Jawn, ‘the black horse’ (e 
Ursae Majoris); al-Andq, ‘the goat’ (£ Ursae Majoris); and al-Qb’id, ‘the leader’ (p 
Ursae Majoris, Alkaid). 

Leaving aside the right foreleg, in the paws of the remaining three legs, there are 
each a pair of star pointers. These were regarded as the marks of the cloven hooves of a 
deer chased by the dogs of Bootis and were named accordingly. Starting from the east, 
these names are al-Qafzah cil-Uld, ‘the first leap’ (vg Ursae Majoris); al-Qafzah al- 
ThanT, ‘the second leap’ (/,p Ursae Majoris); and al-Qafzah al-Thalith, ‘the third leap’ 
(ik Ursae Majoris). 

Compared to the bear, the figure of the lion in the constellation Leo is depicted 
more accurately and more majestically with a large head, long mane, and raised tail. 
The engraver did not add a title to this figure, but named several stars in it: Qalb al- 
Asad, ‘heart of the lion’ (a Leonis); Sarfah, ‘change of the weather’ (|3 Leonis); Zahr 
al-Asad, ‘back of the lion’ (5 Leonis); Rds al-Asad al-Shamdli, ‘the northern head of the 
lion’ (p Leonis); Rds al-Asad al-Janubx, ‘the southern head of the lion’ (e Leonis); 
Mankhar al-Asad, ‘nose of the lion’ (k Leonis); Mankib al-Asad, ‘shoulder of the lion’ 
(?)• 

To the west of Leo is the figure of Cancer, bearing the title kawdkib Sarafan, 
‘constellation of Cancer’. The star on the southern claw is named Hammdl Janubx, 
‘southern claw’ (a Cancri). The star next to the southern claw carries the name Min al- 
Tarfah, ‘belonging to the [ninth lunar mansion] Tarfali (k Cancri). 

Beneath these two is the powerful figure of Hydra, with the title kawdkib al- 
Shuja c , ‘constellation of the serpent’. The named stars are Fard al-Shujd c , ‘isolated one 
of the serpent’ (a Hydrae); Mankhar al-Shujd c , ‘nose of the serpent’ (a Hydrae). Resting 
on the body of Hydra is Crater, depicted as ornate vessel with two handles, entitled 
kawdkib Bdtiyah, ‘constellation of the jar’. 
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Figure F036.5 - Virgo (accession no. M-14) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Virgo wears an ankle-length gown with a sash around the waist; the two ends of 
the sash fall down straight along the gown. There is a ‘Congress’ cap on her head and a 
simple necklace with a locket around the neck. Her breasts and nipples are clearly 
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marked and two wings are drawn elaborately. Her right arm is suspended along the 
ecliptic. In her left hand she holds an ear of wheat which justifies her traditional name 
Sunbulah, but here the figure is given a more appropriate, but not so frequently used, 
title: kawakib c Adhra, ‘constellation of the virgin’. The star on the right palm is named 
Simak A c zal, ‘unarmed Simak’ (a Virginis). 



Figure F036.6 - Flercules, Ophiuchus and others (accession no. M-14) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Figure F036.6 shows Hercules and Ophiuchus, with the large serpent Draco above 
and another large serpent Serpens below. Ophiuchus is depicted as a pleasant young 
man, clean-shaven, hair parted in the middle, wearing a knee-length tunic, with a wavy 
hemline. The collar of the tunic is T-shaped, indicated by double lines; the upper flap of 
the tunic is closed under his right arm. Three parallel lines are drawn on the wrists, and 
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two parallel lines each on the upper arms and lower arms, indicating probably the folds 
in the sleeves. There is a sash around the waist from which several loose ends hang 
down. 

Ophiuchus straddles the equator, grasping Serpens in both his hands and his bare 
feet touching the ecliptic. The engraver took great pains in depicting the serpent with its 
soft under side and the upper side filled with multitudes of tiny scales. The coils are very 
skillfully drawn. The fierce head of the serpent reaches up to the constellation Corona 
Borealis, stretching out its tongue which looks like the twig of a plant. 

The label treats these two constellations as one and reads kawdkib al-Hawwd wa 
al-Hayyah, ‘constellation of the serpent-bearer and the serpent’. Following the Bedouin 
tradition, the star on the forehead of Ophiuchus is named Ras al-Rd% ‘head of the 
shepherd’ (a Ophiuchi) and that on his shoulder Kalb al-Rd% ‘the shepherd’s dog’ (|3 
Ophiuchi). The star on the neck of the serpent is given the name c Unuq al-Hayyah, ‘neck 
of the serpent’ (a Serpentis). 

In contrast to the figure of Ophiuchus, the figures of Hercules and Bootes are very 
poorly drawn. The physiognomy of the figures, the facial features, the shapes of the 
hands and feet are extremely crude as in the clumsy human figures on the globes made 
by Qa’im Muhammad. As mentioned earlier, these figures could not have been drawn 
by the same person who drew the other constellation figures. The lower part of Hercules 
is covered by a garment of strange shape. The title reads kawdkib al-Jdtlu, ‘constellation 
of the kneeling man’ and the star on his forehead bears the name Ras al-Jdthi, ‘head of 
the kneeling man’ (a Herculis). 

The figure of Bootes is slightly better than that of Hercules. The knee-length tunic, 
the sash at the waist with the two loose ends are passably drawn, but the face has hardly 
any resemblance to a human face. The figure is entitled kawdkib al- c Awwd’, 
‘constellation of the howler’. The star between his legs is named Simak Rdmih, ‘the 
armed Simak ’ (a Bootis); there is a star pointer on his right leg; but its name is engraved 
near his waist: Mufrad al-Ramih, ‘solitary [star] of the lancer’ (q Bootis). 

Between Bootes and Hercules is the carelessly executed figure of Corona 
Borealis, entitled Kawdkib al-Fakkah, ‘constellation of al-Fakkah ’; the star in it is 
named Nayyir al-Fakkah, ‘luminous one of al-Fakkah' , (a Coronae Borealis). 
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At the top of the figure is the constellation Draco; the soft under side and the tiny 
scales on the upper side are very skilfully drawn, but there is no title. The star on the 
head is named Rds al-Tinmn, ‘head of the dragon’ (7 Draconis) and that on its tongue 
al-Rbfid, ‘the wandering camel’ (p Draconis). 

Clockwise from Draco are arrayed the constellation figures of Cygnus, Lyra, 
Sagitta, Delphinus and Aquila. Cygnus is drawn with outstretched wings and the legs 
folded forward, with the title kawdkib al-Tb’ir, ‘constellation al-Tair’. There are two 
named stars. The star on the beak is named Minqdr al-Dajajah, ‘beak of the fowl’ (|3 
Cygni) and star on the bend of its northern leg Rukbat al-Dajajah, ‘knee of the fowl’ 
(a ) 1 ’ 2 Cygni). 

Lyra is depicted like a crown with a trifoliate peak, with the title kawdkib al- 
Shylydq, ‘constellation of tortoise’; the star in it is named Nasr Waqi c , ‘falling eagle’. 

Sagitta looks like a vase with a long neck and trifoliate top; it is entitled kawdkib 
Sahm, ‘constellation of arrow’. Delphinus has already been described above. 

Aquila is depicted as a bird that is taking off for a flight, with the title kawdkib 
c Uqdb, ‘constellation of the eagle’. The star in it carries the name Nasr Td’ir, ‘flying 
eagle’ (a Aquilae). 



Figure F036.7 - Sagittarius, Capricorn and Aquarius (accession no. M-14) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Figure F036.7 shows the zodiac figures of Sagittarius, Capricorn and Aquarius 
drawn upon the ecliptic. Sagittarius is half human and half equine. The human upper 
half is about to shoot an arrow with a bow. He wears a conical hat with trifoliate peak. 
The figure is entitled kawdkib Qaws, ‘constellation of the bow’. The named stars are 
c Ayn al-Rdml, ‘eye of the archer’ (v 1,2 Sagittarii); Fakhd al-RamT, ‘thigh of the archer’ 
(?); Urqub al-RamT, ‘tendon of the archer’ (|3 1,2 Sagittarii); Jazz al-Nashshdbah, ‘the 
arrowhead of the wooden arrow’ (y Sagittarii). 

Capricorn is half goat and half fish, with the title kawdkib al-JadT, ‘constellation 
of the goat’; the star on its tail is named Dhanab al-JadT, ‘tail of the goat’ (5 Capricorni); 
the two stars on its horns are called Sa‘dDhabih, ‘omen of sacrifice’ (a I,2 |3 Capricorni); 
it is the name of the twenty-second lunar mansion. 

The figure of Aquarius has a close similarity with the same on the Rampur globe 
(cf. Figure F027.ll), including the shape of the vessel from which he pours out water. 
His face is shown in full profile, the long hair is combed back; the long beard, eyes, 
noseand mouth are well drawn. He is clothed in a long tunic that reaches up to his ankles, 
the long sleeves and the wavy hemline are marked by double lines. The upper flap is 
tied under his left arm. There is a simple sash around the waist. He wears long boots 
with rather high heels. His right arm is stretched westwards above the body of 
Capricorn. 

The figure is entitled kawdkib Dalw, ‘constellation of the bucket’. The two stars 
on the eastern shoulder are named Sa c d Malik, ‘royal omen’ (ao Aquarii). The two stars 
on the western shoulder are labelled separately as Sa c d al-Su'ud, ‘omen of good fortune’, 
which is the name of the twenty-fourth lunar mansion. The stars on the hand extended 
over Capricorn are called Sa c d Bula c (pe Aquarii). 

The water poured out by Aquarius forms an undulating stream which crosses the 
ecliptic and reaches up to the mouth of Piscis Austrinus, which is depicted exactly as 
in Figure F027.ll with tiny scales all over the body and two long feelers or tentacles 
hanging from the mouth. Its title is kawdkib Hut JanubT, ‘constellation of the southern 
fish’; the star at its mouth bears the name Fam al-Hut, ‘mouth of the fish’ (a Piscis 
Austrini). 
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Between the forelegs of Sagittarius is the figure of Corona Australis, entitled IklTl 
JanubT, ‘southern crown’ without the prefix kawakib. The figure of Ara, next to it is 
labelled kawakib Mijmarah, ‘constellation of incense burner’. 



Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

The constellation figure of Centaurus is well drawn, with particular attention to 
the hair in his beard, the hair in the tail of the horse and in the mane of Lupus, the wild 
beast. Centaurus wears a round hat with an ornate rim (this hat occurs on many globes); 
his tunic is tied under his left arm. The vine twig in his hand is depicted as a twig with 
three large flowers and two small leaves. The label of the figure reads kawakib 
Qanturus, ‘constellation of Centaurus’; the star of the horse’s hoof is named Rijl al- 
Qanturus, ‘foot of Centaurus’ (a Centauri). The wild beast clutched by its hind legs is 
depicted as a lion with long mane and title kawakib Sab c , ‘constellation of wild beast’. 
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Figure F036.9 - Argo Navis (accession no. M-14) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

The constellation figure of Argo Navis also imitates the same on the Rampur 
globe (cf. Figure F027.19). But here the leonine figure-head in the front and the open 
pavilion with an ornate dome resting on four pillars at the back are drawn much better 
than on the Rampur globe. The title reads kawdkib Safinah, ‘constellation of the ship’; 
the star on one of the oars is named Suhayl (a Carinae). Below the ship can be seen the 
ecliptic pole which is named qutb mintaqat al-buruj. 

Stand 

The globe is mounted on a stand which consists of a horizon ring supported by 
four legs which rest on four spherical feet (see Figure F036.1). Above these spherical 
feet is affixed a thin eight-lobed ring with cross-bars. These cross-bars hold a central 
pillar which has the shape of a large cone in the lower half; it supports a semicircular 
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arc which is attached to the underside of the horizon ring at its east and west points. 
There is a notch at the centre of this arc through which the meridian ring passes. 

The horizon ring is divided in 1 ° and 5° and numbered from 5 to 90, separately in 
each quadrant, starting from the north and south points and reaching up to the east and 
west points. The four cardinal points and the four intermediate points are named on the 
horizon ring. The outer side of the horizon ring is marked with irregular divisions and 
with the labels asma’ al-buldan (names of the cities), till (longitude) and 'arc! (latitude). 
These words are engraved also on the underside of the horizon ring; but the purpose of 
these engravings is not clear. 



Figure F036.10 - Graduations on the meridian ring(accession no. M-14) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

A quarter of the meridian ring is divided on one side in 1 ° and 5 ° and numbered 
from 5 to 90, starting at a point named North point (see Figure F036.10). From this point 
onwards, holes are bored in the meridian ring at 10°, 18°, 21°, 32°, 40°, 54°, 66;30°, 
72° and 90°. Holes are also made at points diametrically opposite to these (see Figure 
F036.1 for the holes and the numbers engraved below them), so that the axis can be 
adjusted to different terrestrial latitudes. 

The most unusual part of this stand is the semi-circular arc attached to the 
underside of the horizon ring. It is broader at its two ends near the horizon ring and 
gradually tapers towards the centre. On both sides of this arc are engraved geographical 
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gazetteers with the names of localities in the upper row and their longitudes and latitudes 
in the lower row. On the front side are engraved the names and coordinates of 19 
localities and on the back the names and coordinates 23 localities, preceded on each side 
with the arguments asma’ al-bilad, tul and 'ard. Savage-Smith copied the 42 place 
names but not their coordinates; we shall copy the coordinates also as far as they are 
available in the photos. Strangely there is not a single Indian city among these 42 places, 
not even Lahore; all of them are from the Greater Iran. It is also not clear what purpose 
this gazetteer would serve, except as a memorandum. 



Figure F036.11 - Geographical gazetteer on the front of the semicircular arc (accession no. M-14) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Table F036-1 Geographical Gazetteer on the front of the semicircular arc 


Asma ’ bilad 

al-tul 

al-ard 

Madlnah Rasul 

15-22 

25 ;0 

Makkah 

Mu c azzamah 

77;10 

21;40 

Hajar Bahrayn 

83;0 

25; 15 

Bayt al-Muqaddas 

66;30 

31;50 

Mahdiyyah 

92;0 

32;30 

Qayrwan 

41;0 

31;40 

Tarabulus Maghrib 

45 ;0 

32;0 


7 
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Asma ' bilad 

al-tul 

al-ard 

8 

Andalus 

48;46 (!) 

35;0 

9 

Iskandariya 

61 ;55 

30; 18 

10 

Misr 



11 

Adan 



12 

Yaman 



13 

Zabld 



14 

Asqalan 



15 

Tiberias 



16 

Tarabulus Sham 



17 

Dimashq 



18 

Baalbak 



19 

Halab 





Figure F036.12 - Geographical gazetteer on the back of the semicircular arc (accession no. M-14) 


Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Table F036-2 Geographical Gazetteer on the back of the semicircular arc 



Asma ’ bilad 

al-tul 

al-ard 

1 

Mawsil 

2 

al-Zubayr 



3 

Marand 



4 

Nakhjawan 



5 

Maragha 



6 

Tabriz 



7 

Kufah 



8 

Baghdad 

80;4 

33;25 

9 

Basra 

84;0 

30;0 

10 

c Abadan 

84;30 

30;0 

11 

Firuzabad 

— 

— 

12 

Shiraz 

88;0 

29;37 

13 

Yazd 

89;0 

32;30 

14 

Shahrazur 

— 

— 

15 

Nahawand 

— 

34;20 

16 

Abhar 

84;30 

36;45 

17 

Hamadan 

83;0 

35;10 

18 

c Anarkh? 

84;45 

34;30 

19 

Qazwln 

85;0 

36;10 

20 

Isfahan 

86;40 

32;25 

21 

Qum 

85;40 

35;45 

22 

Rayy 

86 ; 

35;0 

23 

Astarabad 

89;30 

37;- 
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Provenance 

Formerly of the collection of A. W. M. Mensing, Amsterdam; acquired and gifted 
by Max Adler in 1930. 

Bibliography 

Savage-Smith 1985, no. 40, pp. 238-239. 

Savage-Smith 1990, p. 25, pi. 2. 

Emilie Savage-Smith in Pingree 2009, pp. 228-229 
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G. INDO-PERSIAN CELESTIAL GLOBES PRODUCED BY OTHERS 

INTRODUCTION 
Muhammad Salih of Thatta 

It has already been mentioned that C A1T Kashmir! who produced the earlier celestial 
globe in India (G001) was not a member of the Lahore family. Another instrument- 
maker from outside the Lahore family was Muhammad Salih of Thatta who made both 
astrolabes and celestial globes. Four astrolabes signed by him and three others which 
are attributable to him on stylistic grounds have been described in section B (B008 - 
B014). But the celestial globes bearing his signature are rather problematic. In early 
1992, S. M. Razaullah Ansari and I went for a seminar to Bangalore, where A. M. 
Kulkarni told us about two celestial globes he had seen in a shop there. The shop readily 
agreed to our examining and photographing the globes. One of the globes carried the 
signature of Muhammad Salih and the year 1072 Hijrl; the other was unsigned and 
undated, but displayed similar iconography of the constellation figures. We assumed 
that both these globes were made by Salih. With the enthusiasm of novices, we 
published our ‘discoveries’ in 1993. 1167 

Emilie Savage-Smith has, however, shown convincingly that these two globes 
(and about two dozen more) were not made in the seventeenth century, but are the 
products of the nineteenth century. The iconography of certain human figures on these 
globes deviates from the standard iconography of Islamic and, in particular, of the Indo- 
Persian globes: 

Cassiopeia is depicted as a woman sitting with her legs drawn up and her 
ankles crossed, holding an umbrella or parasol over her head. Argo is a 
square-hulled ship whose masthead is not in the form of an animal head, as 
is customary, but a man’s face, bearded, and turbaned. Also in the southern 
hemisphere, on the back of the long serpent Hydra, there is a curious version 
of the constellation Crater, which in this case, resembles a large, wide 
rimmed cooking-pot covered with a rounded lid. 


1167 


Sarma, Ansari & Kulkarni 1993. 
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Most distinctive of all, however, is the constellation of Auriga, which is 
given a radically new interpretation. He is shown as a bearded man sitting 
almost cross-legged, with two small animals held in his arms. 1168 


Cancer 


Crater 



Cassiopeia Auriga 

Figure G1 - Examples of deviant iconography 


While the iconography of Cassiopeia and others can be due to misinterpretation or 
overinterpretation of the mythology of these figures, the new iconography of Auriga 
displays the impact of early modern European celestial cartography and of the new 
iconographic models. In Savage-Smith’s view, the main source for this deviant 


1168 


Maddison & Savage-Smith 1997, part 2, pp. 406-408 (Appendix 1: Modern Indian Globes) 
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iconography is an illustrated manuscript of a Sanskrit work with the title Sarva- 
siddhanta-tattva-cudamani (the crest-jewel of the essence of all astronomical 
systems/treatises) which is now preserved in the British Library (Or.5259) and which 
was composed between 1833 and 1839 and contains the horoscope of Maharaja Ranjit 
Singh’s grandson prince Nau Nihal Singh. 

In a forthcoming paper, I propose to show that the horoscope is actually of Lehna 
Singh Majithia 1169 who was one of the generals of Ranjit Singh and that it was written 
and illustrated a little before 1854. For the present, it suffices to say that this illustrated 
manuscript is not the earliest source and not the only source of dissemination in India 
of the new iconographic models of Europe. A celestial globe made by Muhammad Fadl 
Allah in 1223/1808 (G005) shows already several features that are found in European 
globes and in European planispheric maps: here Bootes is depicted with two dogs; some 
of the human figures are drawn in European style, i.e., with their backs towards the 
viewer. 

Coming back to Muhammad Salih, I accept Savage-Smith’s view that the two 
globes we saw in Bangalore in 1992 were not made by Salih. These are not included in 
this catalogue. 11 ' 0 What are included are just two globes dated 1070 and 1074 
respectively which appear to be genuine products of Salih. 

Another globe maker of the seventeenth century is Lutf Allah ibn c Abd al-Qadir 
al-Muhibb al-Asturlabl who made a seamless globe which does not contain constellation 
figures but has 62 stars marked through inlaid silver points (G004). 

Lalah Bulhomal LahorI 

The tradition of producing celestial globes by the cire perdue process continued 
up to the middle of the nineteenth century and culminated in the globes manufactured 


1169 He was an expert gun maker; he also produced some astronomical instruments; a horizontal sundial 
(N003) and a column dial (P023) will be described in the relevant sections. 

1170 Likewise, several other globes which carry this deviant iconography will be not be included in this 
catalogue. The unsigned globe we saw at Bangalore came up for auction at Christie’s, South 
Kensington, London on 25 June 1997 (catalogue, lot 19). It is not known what happened to the 
other globe which carries the signature. 
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by Lalah Bahlumal Lahuri around the middle of the century at Lahore. 1171 Of all the 
instruments, the production of celestial globes as single hollow spheres by the lost wax 
process is a very demanding process, requiring a very high order of technical skill. 
Bulhomal mastered this technique very well and cast several globes of large dimensions. 
Mention has already been made of the diverse kinds of instruments produced by 
Bulhomal, in the introduction to the astrolabes by him in sections B and C. In fact, of 
all the varieties of instruments he had produced, the celestial globes constitute the largest 
group with ten extant specimens. Seven of these carry legends in Persian, two in Sanskrit 
and one in English. Only three of these carry Bulhomal’s signature, but the others can 
easily be attributed to him because they all carry same characteristic features. With this 
impressive list of large celestial globes cast in the lost wax process, Bulhomal is a major 
producer of the celestial globes in India, next only to Diya’ al-Dln Muhmmad of the 
Lahore family. 

While the Indo-Persian and Sanskrit astrolabes he produced are rather small in 
size and with less than 10 star pointers on the rete, the celestial globes he cast by the 
tire perdue process are very large— much larger than those of the Allahdad family 
whose diameters range between 65 and 188 mm —with diameters measuring between 
177.8 and 370 mm; one is said to measure almost half a meter (495.3 mm). 

These large-sized globes are mounted on highly distinctive three-legged stands 
which are once again a characteristic feature of Bulhomal’s work. Besides a graduated 
horizon ring and a graduated meridian ring, these stands consist of a zenith ring and 
three 5-shaped legs. The zenith ring comes in two semi-circular parts. The upper part is 
attached to the upper surface of the horizon ring at right angles to the meridian ring; it 
then corresponds to the prime vertical and includes the zenith point. The second part is 
attached below the horizon ring also at right angles to the meridian ring; it contains the 
nadir point. The two halves of the zenith ring and the three legs are attached to the 
horizon ring and made fast with winged bolts. 

At the apex of the upper half of the zenith ring, there is an ornate crown-like 
projection; there is also a projection in the lower half at the nadir point which is not so 


1171 


Savage-Smith 1985, pp. 52-56, 235-236, 244, 275-276; Maddison & Savage-Smith 1997, pp. 242- 
245; Sarma 2015b, pp. 271-278. 
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flamboyant, but nevertheless decorative. Just as the kursT with three perforations is the 
hallmark of Bulhomal’s astrolabes, the crown-like projection in the zenith ring is the 
hallmark of Bulhomal’s celestial globes; and also the three legs which are curved like S 
and rest on round bases with multiple tiers. Often the zenith rings and the legs are 
embellished with engravings or mouldings. 

In the zenith ring, there are rectangular slits at the zenith and nadir points to 
accommodate the meridian ring. In one half of the meridian ring, i.e., from one pole to 
the other, the thickness is reduced on the inner side to create a recess, so that a sleeve 
carrying a graduated arc can slide along the meridian ring. However, this sleeve with 
the arc survives just in G011; the sleeve without the arc can be seen in G008 and G010. 

Now coming to the globes themselves, they are engraved with the usual great 
circles of equator, ecliptic and the six latitude circles which run perpendicular to the 
ecliptic. Aside from these, there are six other great circles about which Savage-Smith 
remarks as follows: 

Balhumal also added to all his globes six meridian circles at right-angles to 
the equator, along with the ecliptic latitude-measuring circles. Meridian 
circles are unusual in Islamic globe design, but Bahlumal made them highly 
idiosyncratic by shifting them six degrees westward so that no meridian 
represents the equinoctial colure. 1172 

He also draws equatorial tropics and two other pairs of lesser circles at 12° and 
20° on either side of the equator. The circles were lightly traced first (obviously by 
Bulhomal himself) and then engraved over more deeply (probably by assistants). 

On the globes he draws the 48 classical constellation figures and marks the 
positions of 1022 stars with inlaid silver nails. The names of the constellation figures 
are incised with deeply cut letters, sometimes followed by the serial numbers and 
sometimes without. 

On some globes, the stars within each constellation figure are numbered serially, 
but not on all the globes. On some globes, some prominent stars are named, on some 
globes, only the constellations are named. 


1172 


Maddison & Savage-Smith 1997, p. 242. 
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Two constellations receive different names. The figure of Hercules is designated 
as Jathi c Ald Rukbat, ‘the one resting on his knees’ instead of the usual name Jdthi, 
‘kneeling man’ and Corona Borealis is named IklTl, ‘crown’ instead of the usual al- 
Fakkah of uncertain meaning. 

Bulhomal also makes innovations in the iconography of certain figures. He 
introduces a charming variation in the figure of Andromeda by placing a flower in her 
outstretched left hand (Figure G010.5). He adds a wing to the equine half of Sagittarius 
(Figure G010.7). On one globe, the equine half of Centaurus is decorated with a saddle 
cloth with an ornate border (Figure G012.3). Cetus is depicted with a bird’s head, instead 
of the usual dog’s head (Figure G010.4). These changes are seen only in some of the 
globes. 

Bulhomal fills the constellation figures with very fine engravings. In the 
constellation figures of Ursa Major, Leo (Figure G010.2), Aries, Taurus (Figure 
G010.4), Canis Major (Figure G010.10), the outlines of the animals are not drawn with 
simple lines, but with a series of very small oblique strokes to create the impression of 
the hairy surface (Figure G010.2 and Figure G010.7). 

Even inanimate objects are embellished with ornate outlines, e.g. Lyra, Corona 
Borealis (Figure G010.3), and Triangulum (Figure G010.4). 

The human figures are shown with minimum clothing; generally a short skirt, 
sometimes with pleats and sometimes without. Women like Andromeda and Virgo are 
bare-breasted. Men generally have one or two straps running from the waist and going 
across the shoulders. The most distinguishing feature of men are the mustaches with the 
ends turned upwards, which reflects the contemporary fashion in the mid-nineteenth 
century Panjab. The engraver takes great pains to draw the hair of men and women, hair 
of the head, beards, and even eye-brows. They are all drawn with large eyes whether in 
profile or in front view. 

But the iconography is not uniform on all the globes and there is substantial 
variation. For example, in G012, the bodies of the animals and snakes, and also the 
clothing of human figures with innumerable tiny squiggles. On G010, the body of the 
bear in Ursa Major is filled with myriads of oblique strokes. On another globe, the entire 
body of the bear in Ursa Major is filled with similar tiny strokes (Figure GO 10.2). 
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Other Globe-Makers of the 19th Century 

Globes made by a few others in the nineteenth century have come to light. Ghulam 
Hussayn Jaunpuri, the author of the encyclopaedia Jami-i Bahadur Khdm, produced a 
celestial globe in 1231 / 1816 (G006). It is in a private collection at Aligarh. Engraved 
on it are the full set of 48 constellation figures and about 1020 stars, the co-ordinates of 
which he claims to have measured afresh. 1173 

The nineteenth century also saw the production of a number of globes with great 
circles, but without constellations or stars. One such globe was made by/for Mahdi 
Hussain Khan Bahadur in 1279 / 1862 (G016). It is now in the National Museum, New 
Delhi. 

Unsigned Globes 

There are extant several globes which carry no signature or date but are evidently 
produced in India, because these are cast by the cire perdue process. These can be 
grouped into three categories: those with all the constellation figures and about 1020 
stars, those without these figures, but with a limited number of stars marked and 
labelled, and those with only the circles and the names of zodiac signs. In each category, 
the specimens will be arranged alphabetically by the places where they are preserved. 

Copies of Globes 

It appears that there was a custom of making copies of certain important 
instruments. In section B, we have included an astrolabe which is purported to be a copy 
made at Lahore in 1587 of an astrolabe belonging to Mlrza Baysunghur. Similarly, there 
are two cases of copies being made of celestial globes. Emilie Savage-Smith drew 
attention to a Kufic celestial globe fabricated by Muhammad ibn Mahmud ibn C A1I al- 
Tabari al-Asturlabl in Iran in 684/1285-86 and its copy made in India by cire perdue 
process by an unknown instrument maker in the nineteenth century. 1174 The Indian copy 
is included in this catalogue (G032). 


1173 Ansari & Sarma 1999-2000. 

1174 Maddison & Savage-Smith 1997,1, no. 123, pp. 212-213 and Savage-Smith 1985, no. 6, pp. 220- 
221, Fig. 6. 
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There is yet another case. In 1357/1938-39 a certain Muhammad NaTm al-Dln 
MuradabadI fabricated two numbered copies of a globe which was originally made in 
1260/1844-45 by Akbar Shah Muhandis JahanabadI for the Nawab of Awadh 
Muhammad C A1I Shah. NaTm al-Dln claims that in his copies he made certain 
improvements on the original. The original has not survived; therefore, it is not possible 
to see what improvements he made in these two copies. The first copy (G033) is with 
the Nasser D. Khalili Collection of Islamic Art in London 1175 and the second is in the 
Lahore Museum (G034). 


1175 


Maddison & Savage-Smith 1997,1, no. 138, pp. 172, 239-240. 



2953 


G001 CELESTIAL GLOBE BY c ALl KASHMIRI IBN LEGMAN, 998 AH (AD 
1589-90) 1176 

Diameter ? 

London, PC 
ESS 10 

The is the earliest extant globe to be produced as a single hollow sphere by the 
cire perdue method of casting. There are four small plugs in the southern hemisphere. 
The stand is not extant. Nothing is known about the maker of this globe C A1I Kashmiri; 
no other instrument made by him is extant. His nisbah ‘Kashmiri’ indicates that he was 
from Kashmir, but it is not certain that the globe was produced in Kashmir; no astrolabes 
or celestial globes produced in Kashmir came to light so far. 

Circles 

The equator and the ecliptic are represented by single lines on which there are dots 
at intervals of 2°, but no numbers. The names of the zodiac signs are engraved along 
the ecliptic in small letters and do not extend to the entire length of each house of the 
zodiac as in other celestial globes. There are ecliptic latitude circles, but no other circles. 
Holes are bored at the equatorial poles. 

Constellations Ligures and Stars 

The full set of the 48 constellation figures is drawn and the positions of about 1020 
fixed stars are marked with inlaid silver points. The names of the constellations are 
engraved without the prefix surat or the article al-. The equinoxes, the solstitial colure 
and the equatorial poles are named and the names of some major stars are engraved. 

A few constellation figures can be seen in the two photos published by Savage- 
Smith. Crater ( Bdtiyah ) and Corona Australis (Ikill Janubt) have unusual iconography; 
the former is depicted in the form of the common terracotta water jar named surdhi in 
Hindi and Urdu and the latter in the form of a longish cylindrical vase with a narrow 
opening. 


1176 


Entry based on Savage-Smith 1985, no. 10, pp. 223-224, Figs. 11 and 69. 
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In Savage-Smith 1985, Fig. 69, can be seen the constellation figures of Leo, Virgo 
and Bootes. The rendition of these figures is rather simple, but far superior to the figures 
of Qa’im Muhammad. In the constellation Leo, the star Sarfah (|3 Leonis) is placed in 
the middle of the lion’s tail and not at the tip. Virgo is depicted with a bald and round 
head; a small plant with two leaves appears to grow on the top of the head. Her face is 
in profile; the two wings are well drawn. She is clothed in an ankle-length dress, with a 
sash around the waist. The loose ends make a loop and hang down. With her left hand 
she holds a small trifoliate flower delicately. 

Her name Sunbulah is engraved on her bosom. The star on her right hand is named 
Sirnak A c zal, ‘unarmed Sirnak'’ (a Virginis). 

To the north of Virgo is the figure of Bootes, clothed in a knee-length tunic. The 
neckline and lines on the sleeves are drawn. He wears a turban on his head and a sash 
around the waist, with the two loose ends hanging down. In his left hand is a straight 
staff. His name c Awwd is written on the tunic. Below the hemline of the tunic is the star 
Sirnak Ramih, ‘armed Simak ’ (a Bootis). On his western ankle is a star named Mufrid 
Ramih, ‘solitary [star] of the lancer’ (q Bootis). 

Inscription 

The inscription in Arabic is engraved beneath the figure of Piscis Austrinus: 

‘The one in need of God the Merciful, C A1I Kashmiri ibn Luqman, [in] the 
year 998 corresponding to 34 [of the reign] of Akbar affixed to the globe the 
observable stars after the calculation of their position ( taqwim ), and he made 
it ( sanakaha ) in a manner useful for the knowledge of all the requirements of 
astrolabe-makers, as an aide-memoire to their craft.’ 1177 

Bibliography 

Savage-Smith 1985, no. 10, pp. 223-224, Figs. 11 and 69. 
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Translation by Savage-Smith 1985, p. 224. 
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G002® CELESTIAL GLOBE MADE BY MUHAMMAD SALIH FOR SHAYKH 
C ABD AL-KHALIQ, 1070 AH (AD 1659-60) 

Diameter 120 mm 

New Delhi, Red Fort, Mumtaj Mahal Museum (Reg. no. 40.415, Ace. No. 64) 

ESS 25; Repertoire 1 



Figure G002.1 - Constellation figure of Ophiuchus (courtesy Anthony J. Turner) 

This small globe was made for Shaykh c Abd al-Khaliq. This patron refers to 
himself on a manuscript copy owned by him as ‘the servant of Shah Jahan’, but 
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otherwise nothing is known about him. 1178 The globe is made as a single hollow sphere; 
holes are bored at both the equatorial and ecliptic poles. The original stand is missing. 
The globe is covered with thick patina and, therefore, it is difficult to examine and 
photograph the constellation figures. 

Circles 

The equator and the ecliptic are represented each with two parallel bands as in the 
Lahore globes; these are divided in 1° and 5° and numbered in 5s; the equator 
continuously from 5 to 360 from the vernal equinox onwards and the ecliptic from 5 to 
30 separately in each zodiac sign. There are ecliptic latitude circles. 

Constellation Figures and Stars 

The full set of 48 classical constellation figures is drawn and about 1020 positions 
of fixed stars are marked with inlaid silver points. The names of the constellations, some 
major stars, ecliptic latitude circles, the equatorial and ecliptic poles are engraved. 
Dhama writes: ‘The sphere, though made of bronze, has traces of gilt on its surface and 
shows all the twelve signs of the zodiac in very clear words engraved on it. The names 
of the signs are Burj-i Hamal (Aries), Burj-i Thaur (Taurus) ... .’ 1179 

The figure of the constellation Ophiuchus can be seen somewhat clearly. He is 
clothed in what looks like the modern jogging suit with loose trousers held at the waist 
by a band or sash and a top with long sleeves and V-neck with lapels. Interestingly, 
many human figures on the globe G003 are dressed in this manner. Probably Salih was 
attempting to mythicize the person with such clothing. The headgear of Ophiuchus is 
also remarkable. While the companion figure of Hercules wears a common turban, 
Ophiuchus’s headgear looks like a series of snake-hoods, as can be seen in certain 
sculptured images of snake-gods of the Hindu pantheon. He is adorned with a bead 
necklace. 

With both his hands, Ophiuchus is holding the serpent at his back and not in front 
as generally depicted. The title surat al-Hawwci is engraved on his body. The star on his 


1178 Cf. Pingree 1999, p. 76, n. 18; he is not mentioned in Athar Ali 1985. 

1179 Dhama 1928-29. 
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forehead is named Ras al-Hawwa, ‘the head of Ophiuchus’ (a Ophiuchi, Rasalhague) 
and the star on his left shoulder Kalb al-Ra% ‘the shepherd’s dog’ (|3 Ophiuchi). 

Inscription 

Near the southern ecliptic pole is the inscription which reads 

bi-farmayish shaykh c abd al-khdliq c amal muhammad sdlih tatahwT sanah 
1070. 

‘By the order of Shaykh c Abd al-Khaliq. The work of Muhammad Salih of 
Thatta [in the year] 1070 [Hijrl = AD 1659-60]. 

Bibliography 
Dhama 1928-29. 

Savage-Smith 1985, no. 25, pp. 229-230. 

Sarma, Ansari & Kulkarni 1993. 
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G003® CELESTIAL GLOBE BY MUHAMMAD SALIH, 1074 AH (AD 1663-64) 

REWORKED WITH SANSKRIT LEGENDS BY NANDARAMA, 1824 VS 
(AD 1767) 

Diameter ca. 250 mm; weight of the globe 4.95 kg 
London, Nasser D. Khalili Collection of Islamic Art (# SCI 45) 

ESS 29 



Figure G003.1 - Globe with stand 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Just as the astrolabe made by Diya’ al-Dln (A093) was thoroughly reworked with 
Sanskrit legends by Nayanananda in 1701 (E005), this Indo-Persian celestial globe made 
by Muhammad Salih was also reworked with Sanskrit legends by Nandarama in 1767, 
but in a more pleasing manner without effacing any of the original inscriptions; he 
duplicated all the Abjad numerals in Devanagari and rendered all the Arabic legends 
containing the names of the 48 constellation figures and those of several prominent stars 
into Sanskrit, thus providing us with a small lexicon of astronomical terms in Arabic 
and Sanskrit. 

This entry describes the globe as made originally by Salih; the additions in 
Sanskrit caused by Nandarama will be discussed separately under H002. These two 
entries must be read together. 

The globe is cast as a single hollow sphere by the cire perdue process; there is one 
large plug near the north ecliptic pole in the form of the figure of eight. Holes are bored 
at the equatorial poles for inserting the axis. 

Although Muhammad Salih was a contemporary of Diya’ al-Dln Muhammad of 
the Lahore family, his style of drawing the constellation figures and the nomenclature 
of certain stars is markedly different from Diya’ al-Dln’s style. 

Circles 

The equator and the ecliptic are drawn with double bands, the narrower band 
divided in 1 ° and the broader band in 5 °; on the equator groups of 5 ° are numbered 
continuously from 5 to 360 from the vernal equinox onwards; on the ecliptic, these are 
numbered from 5 to 30, separately in each of the twelve signs. The names of the zodiac 
signs with the prefix burj are engraved in large letters along the ecliptic, but not always 
at the same distance from the ecliptic and not along the entire length of the zodiac sign 
as in the Lahore astrolabes. The ecliptic latitude circles ( da’ircih c ard ), the equatorial 
tropics, the solstitial colure ( dd’irah marrah bi-aqtab cirba c , ‘the circle passing through 
the four poles’), the poles of the equator (c/ulb shamalT and qutb janubi) and those of the 
ecliptic ( qutbfalak al-buruj in the north and qutbfalak thawabat in the south) are named. 
Equinoctial points are labelled as i c tidal rabfx, ‘vernal equinox’ and ftidal kharifi, 

‘ autumnal equinox ’. 

The two segments of the solstitial colure between the ecliptic and equator, to be 
seen between the zodiac houses of Gemini and Cancer on the one hand and between the 
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houses of Sagittarius and Capricorn on the other, are labelled as mayl kulli, ‘complete 
declination,’ or ‘maximum declination’. 



Figure G003.2 - Northern hemisphere 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Constellation Figures and Stars 

The 48 classical constellation figures are engraved and the positions of about 1020 
stars are marked with inlaid silver points. The names of the constellation figures are 
engraved with the prefix surat. The zodiac house of Virgo is named burj sunbulah, but 
the figure of Virgo is entitled surat c adhra, ‘figure of virgin’. Interestingly, some stars 
in the constellations of Auriga, Bootes and Perseus are given long name labels, directly 
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borrowed from al-Sufl’s work, where the different names derived from different 
traditions are mentioned. 1180 

Constellation figures are engraved lightly; in some cases they have become very 
faint now. In general, the depiction of the zoomorphic figures is similar to that in the 
globes made by Diya’ al-Dln. But the rendition of the anthropomorphic figures is 
remarkably different in their clothing and in their facial features. The most striking 
aspect of the clothing is that many male figures (like Perseus, Ophiuchus and others) 
wear what looks like a modern jogging suit with loose trousers held at the waist by a 
band or sash and a top with long sleeves and V-neck with lapels. Such outfits are not to 
be found in contemporary Mughal miniatures. They are products of Salih’s imagination, 
created in order to mythicize the characters. But at the same time, he also introduces 
variety by drawing a few other figures with short tunics. There is variety in the headgear 
as well; Auriga, Hercules, Sagittarius and Centaurus wear turbans; Bootes, Ophiuchus 
and Orion don caps with ornate rims such as the one worn by Centaurus in the 
Smithsonian globe (see Figure F028.5). Andromeda and Cassiopeia put on narrow boat¬ 
shaped caps which resemble those worn in modern times by the members of the 
Congress Party in India, made famous by the first prime minister Jawahar Lai Nehru. 
The figures are rather plump, with round faces. 

Figure G003.2 shows the northern hemisphere with a large plug on the right. The 
northern celestial pole at the centre is named qutb shamalT and the northern ecliptic pole 
qutbfalak al-buriij. The figure of the dragon of the constellation Draco is coiled around 
the ecliptic pole, with the label sural al-Tinnm, ‘figure of the dragon’. A star near its 
eye is named Ras al-Tinnm, ‘head of the dragon’ (y Draconis, Eltanin). 

Between the two poles is situated the first constellation Ursa Minor, with the label 
surat Dubb Asghar, ‘figure of the smaller bear’. The outline of the back and the tail is 
drawn as an arc of the circle. The star on the front leg of the bear is named Anwar al- 
Farqadayn, ‘brighter of the two calves’ (|3 Ursae Minoris, Kochab) and that on the back 
Akhfd al-Farqadayn, ‘more obscure of the two calves’ (y Ursae Minoris). The square 
formed by these two and two unnamed ones in the middle of the body are collectively 


1180 


I am highly grateful to Dr Flora Vafea for explaining these long labels. 
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designated as al-Na c sh, ‘the bier’ as is usually done in the constellation Ursa Major (e.g. 
Figure F004.2). The star on the tip of the tail, situated next to the north pole, is called 
al-JadT, ‘the goat’ (a Ursae Minoris, Polaris) 

On the right is the second constellation Ursa Major, represented by a bear with a 
narrow snout, entitled surat Dubb Akbar, ‘figure of the great bear’. It contains several 
named stars. On the body are the three stars Zahr Dubb al-Akbar, ‘back of the great 
bear’ (a Ursae Majoris, Dubhe), Mirdq Dubb Akbar, ‘loin of the great bear’ (|3 Ursae 
Majoris), and Fakhdh Dubb al-Akbar, ‘thigh of the great bear’ (7 Ursae Majoris). The 
three stars on the tail carry the names Jawn, ‘black horse’ (e Ursae Majoris), c Andq, 
‘goat’ (C, Ursae Majoris, Mizar) and Qa’id, ‘leader’ (p Ursae Majoris, Alkaid). The twin 
stars on the three paws, except the foremost one, are named respectively al-Qafzah al- 
Uld, ‘the first leap’ (vg Ursae Majoris); al-Qafzah al-Thdm, ‘the second leap’ (kp Ursae 
Majoris) and al-Qafzah al-Thdlith, ‘the third leap’ (ik Ursae Majoris ). 1181 However, the 
alternative names derived from the Bedouin concept of a bier ( al-Na c sh ) and the three 
daughters who follow it ( al-Bandt ), are not mentioned in this constellation, although al- 
Na c sh is engraved on Ursa Minor. 

Besides these three constellation figures, other figures of Auriga, Perseus, 
Andromeda and Cepheus can be seen arranged roughly clockwise. These will be 
described at appropriate places below. 

Perseus wears loose trousers, held at the waist by a wide belt or sash and a top 
with long sleeves, V-neck and button in the front. His feet are bare. His face is shown 
in profile; the head is bald with a few strands of hairs at the back; there is no beard. The 
ogre’s head is heart-shaped with two small circles for eyes. The sword in the left hand 
of Perseus has an ornate handle and a long slender blade. 


1181 


The word qafzah is spelt wrongly as faqrah by misplacing the diacritical points. 
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Figure G003.3 - Perseus and Auriga 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 
Photo courtesy of the Khalili Family Trust © Nour Foundation. 


The name of the figure is engraved on the right hand side of the body as surat 
Parshd’us. The star on his right ankle is named Mankib al-Thurayya, ‘shoulder of al- 
Thurayya' (% Persei). There are two stars on the right foot; each of these is named 
separately as Mdniq al-Thurayyd, which is an error for c Atiq al-Thurayya, ‘shoulder 
blade of al-Thurayya' (ou Pcgasi). The name of the star above the waist is engraved in 
two lines as wa yusmi janbparshd’us \ wa hu c ald mirfaq yad al-thurayyd al-yumnd, ‘and 
it is called “the side of Perseus” and it is the elbow of the right hand of al-Thurayya,' (a 
Persei, Mirfak). The star in the ogre’s head is called Rds al-Ghul, ‘head of the Ghoul’ 
(|3 Persei, Algol). 

Auriga is depicted in standing posture, holding with both hands a long stick with 
a forked end; he wears a long tunic with a sash around the waist, its two loose ends 
dangling in front; the tunic has long sleeves and a V-neck. There is a turban on his head. 
His face in three-quarters profile with stern looks. The title of the figure is engraved on 
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the body: surat Mumsik al-A c innah, ‘he who holds the reins’. The large star on his right 
shoulder is named c Ayyuq (a Aurigae, Capella). The name of the star on the left shoulder 
is engraved in three lines and refers to two different traditions: mankib dhT al-indn, wa 
yusmT \ hadhah al-thaldthah tawdb c al-ayyuq \ wa aid’ c aldm a’yda, ‘the shoulder of the 
one having the reins, and these three [stars] are called “the followers of al- c ayyuq ’ and 
the “marks” as well (|3 Aurigae). 



Figure G003.4 - Bootes 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Bootes is represented as a plump figure wearing loose trousers secured at the waist 
by a thin belt or sash and a top with short sleeves, its flap closed on the right, and elegant 
shoes. He wears a cap with the raised rim in the form of a series of flower petals and a 
round bead at the top. Faint mustaches at the corners of the mouth, short beard under 
the chin; grave looks; his right hand is raised high; the left hand holds a fat crooked 
stick. 
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The name of the figure is engraved on the body as surat C A wwd ‘figure of howler’. 
The large star between the legs is named Simak Ramih, ‘the armed Simak' (a Bootis, 
Arcturus). The star on the right calf is named: al-dhT c ald al-sdq al-yusra mufrad al- 
Ramih, ‘[the star] that is on the left leg of the one with the lance’ (r] Bootis, Mufrid). 
The two stars on the right ankle carry the label: wa al-Ithdndn Mu c alvnd al-Saldh, ‘and 
the two [stars] that [have] weapons with them’ (nos. 21-22 in al-Sufi). 



Figure G003.5 - Hercules and Ophiuchus 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


In the Lahore globes, the companion figures of Hercules and Ophiuchus are 
depicted almost alike, but here they are rendered differently. Hercules wears a short 
tunic tied at the waist by a simple sash, the lower part spreading wide above the knees; 
the folds in the skirt are indicated by a series of wavy lines; the upper part of the tunic 
shows long sleeves, V-neck and lapels. His netherwear is not clearly defined. There is 
an elaborate turban on his head. The face is in three quarters profile with a fuzzy beard. 
His right knee is bent and both his arms outstretched, a sickle in the left hand. The name 
engraved on the body as surat al-Jdthi, ‘figure of the kneeling man’. A star in the front 
of the turban is named Ras al-Jdthi, ‘head of the kneeling man’ (a Herculis, Rasalgethi). 

Ophiuchus is dressed in a jogging suit, held tightly at the waist by a thin strip of 
a sash, the folds in the wide trousers shown by a series of wavy lines; top with full 
sleeves, V-neck and lapels. His feet and hands are not visible; the face is in three- 
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quarters profile; the eyes, nose, one ear, hair at the back of the head are all drawn well, 
but the engraver forgot to add the mouth; the chin is clean-shaven, on the head a cap 
like the one worn by Bootes. He holds the snake behind his back with both hands; the 
scales on the snake’s body are meticulously drawn. The name of the figure is written on 
the body as surat al-Hawwci, ‘figure of the snake-charmer’; the star on the forehead is 
named Reis al-Hawwci, ‘head of the serpent charmer’ (a Ophiuchi, Rasalhague) and the 
star on his left shoulder Kalb al-Rd c % ‘shepherd’s dog’ (|3 Ophiuchi). 
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Figure G003.6 - Capricorn, Aquarius and other figures 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Aquarius wears, like the others, a long-sleeved top with V-collar and lapels, but 
there are no lines on his legs to indicate his netherwear. Below his sash, however, there 
are drawn two large pouches or purses; on his head is a woven cap with two layers. His 
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face is in three-quarters profile. Diya’ al-Dln generally depicts him as an old man; but 
Salih renders him as a younger person. The title of figure is written as surat Sdkib al- 
Md, ‘figure of the water-pourer’. 

The star on his western shoulder is named Sa c d al-Sifud, ‘omen of good fortune’; 
it is the name of the twenty-fourth lunar mansion, applied to two stars on the western 
shoulder of Aquarius (|3g Aquarii). 1182 A star on his western wrist has the name Su'd 
Bula c , name of the twenty-third lunar mansion and ‘refers to two of the three stars in the 
hand of Aquarius extended over the back of Capricorn’ (ve Aquarii). There is also a 
Sa c d Bula c on the eastern upper arm. A star on his eastern shoulder is given the name 
Sci c d al-Malik, ‘royal omen’ (ao Aquarii). 

In the Lahore globes, Aquarius is shown holding a vessel from which water flows 
down; but there is no vessel here; the stream of water looks like a pipe held by Aquarius 
in his left hand. The water stream is traced up to the mouth of the southern fish whose 
body is drawn neatly with scales. The figure is entitled merely as Hut Janubi, ‘southern 
fish’ without the prefix surat. The star at its mouth has two names: Fain al-Hiit Janubi 
wa hu DifdaJ al-Awwal, ‘mouth of the southern fish, and this is the first frog (a Piscis 
Austrini). 

The figure of the zodiac sign Capricorn is drawn below the outstretched western 
arm of Aquarius. Its front part is that of goat and hind part that of a fish; but the hind 
part is not clearly defined. The figure has the title surat Jadi, ‘figure of the goat’. A star 
on its tail is named Dhanab al-Jadi, ‘tail of the goat’ (5 Capricorni). Two stars on the 
horn closer to Aquarius are named min Sa c d al-Dhabih, ‘belonging to the [twenty- 
second lunar mansion] Sa c d al-Dhabih ’ (a 12 Capricorni and |3 Capricorni). 

Above the scale of the equator are the figures of Delphinus, Equuleus and Pegasus 
from left to right; their titles are written without the usual prefix surat, simply as Ddlfin, 
‘dolphin’, Qifat al-Faras, ‘part of the horse’ and Far as A c zam, ‘the larger horse’. 
Delphinus is drawn with a cat’s face and the body of a fish. A star at the tail is 
appropriately named Dhanab Ddlfin, ‘tail of the dolphin’ (e Delphini). Pegasus is 
represented by the front half of a winged horse, with the wing drawn very elegantly. 
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On these sa c d stars, see Savage-Smith 1985, pp. 130-131, 181-185. 
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There are several named stars: Matn al-Fcircis, ‘side of the horse’ (a Pegasi); Mankib 
al-Faras, ‘shoulder of the horse’ (|3 Pegasi); Surrat al-Faras, ‘navel of the horse’ (5 
Pegasi); Fam al-Faras, ‘mouth of the horse’ (e Pegasi); Su'd al-Humam, ‘su'd (omen) 
of hero’ (g| Pegasi); Su'd Bdri c , ‘an excellent sa'd' (Xp Pegasi); Su'd Matar, ‘rainy sa'd' 
(qo Pegasi). 



Figure G003.7 - Cassiopeia and Cepheus 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Cepheus also wears a jogging suit, held at the waist by a patterned sash; the 
trousers reach up to the knees; followed by knee-length boots. The top is with full 
sleeves, V-neck and lapels. His cap is a simple conical one. His face is in three-quarters 
profile; mustaches at the corner of the mouth and a short beard under the chin. The name 
sural QTqa’us is written on the body. On his right heel is a star named al-Rd% ‘the 
shepherd’ (y Cephei). 

His wife Cassiopeia is dressed in a very wide skirt and a top with full sleeves. 
There is a thin sash around her waist, its two looses ends falling down gracefully and 
crossing each other. Her face is shown in three-quarters profile, head slightly tilted 
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upwards, as if to look at her daughter Andromeda; on the head is a boat-shaped 
‘Congress’ cap; full breasts are drawn with nipples. With her left hand, she holds the 
back-post of the chair in a graceful posture; the right arm is stretched forward. 

Her name is engraved on the her body, without the usual prefix surat, as Dliat al- 
KursT, ‘the one with the chair’. The star on her left elbow is named Kajf cil-Khadib, ‘dyed 
hand’ (|3 Cassiopeiae) and the star on her right knee Rukbat Dhdt al-KursT, ‘knee of the 
one with the chair’ (6 Cassiopeiae). 

Her chair is depicted in a strange manner. The back consists of two long posts, 
having wide feet, ornate ends with sharp tips and a cross-piece. The rest of the chair 
looks like a rectangular platform with a railing all around with an opening in the front 
and resembles some of the thrones called aurang in Mughal miniatures. 1183 But no feet 
are drawn in the front on which the platform could rest, nor is the seat indicated where 
Cassiopeia is resting. 



Figure G003.8 - Andromeda 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Cf. Verma 1978, pp. 72-74, PL LIV, esp. no. 6. 
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Andromeda is depicted as a corpulent person with stern looks; resembles a nurse 
in a modern hospital. She is dressed in an ankle-length wide gown, with narrow belt at 
the waist, long sleeves, V-neck and lapels; full breasts with nipples. Her face is in three- 
quarters profile. She also wears a ‘Congress cap’ on her head. Her arms are stretched 
horizontally in both directions. A long chain goes from one wrist to the other, encircling 
her entire body. 

The name of the constellation is written on the lower part of her skirt, without the 
usual prefix surat, merely as Mar’ah Musalsalah, ‘chained woman’. The star on her 
forehead which she shares with Pegasus is given the name Surrat al-Faras, ‘navel of 
the horse’ (5 Pegasi). The star on the right side of her waist carries the name Janb 
Musalsalah \ wa yusamma Batn al-Hut, ‘Side of the chained [woman] | and also called 
belly of the fish’ (|3 Andromedae). The star on her right ankle is named Rijl al- 
Musalsalah wa yusamma \ c Andq al-ard ay dan, ‘foot of the chained [woman] and called 
wild lynx also’ (y Andromedae). 



The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 

Photo courtesy of the Khalili Family Trust © Nour Foundation 

The zodiac sign Virgo is rendered in three-quarters profile with a bald head and a 
heavy jowl. Her full length gown has an interesting pattern, but all the details are not 
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visible in the photo. The gown is closed in the front with a series of five round buttons 
and, as in other figures, V-neck with lapels. The right half of her body is overlapped by 
the scales of equator and ecliptic; her left wing and left arm can be seen. The title of the 
constellation is written as surat c Adhra’, ‘figure of virgin’ and not the usual title 
Sunbulah, ‘ear of wheat’. The right hand is not visible, but the star there is named Simak 
A c zal, ‘unarmed Simak.'’ (a Virginis). Five stars on different parts of her body carry the 
same name min al- Awwd’, ‘belonging to al- c Awwd’ ((3qySe Virginis), c Awwa’ being 
the name of the thirteenth lunar mansion. 1184 



Figure G003.10 - Centaurus 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Centaurus is represented as a plump and pleasant person, wearing almost the same 
type of top as the others, but with a very wide patterned sash and a turban. His face in 
three-quarters profile. The equine half and the wild beast are well drawn. The olive 
twigs in his hands look like mere pieces of wood. The label reads surat Qanturus, ‘figure 
of Centaurus’. The star on the hoof of the left foreleg of the horse is named Rijl 
Qanturus, ‘foot of Centaurus’ (a Centauri). The figure of Lupus is entitled sural Sab c , 
‘figure of wild beast’. 



Figure G003.11 - Southern hemisphere with the signature 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45. 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Figure G003.ll shows the region around the two southern poles. The southern 
equatorial pole through which the axis passes is named as Qutb Janubi and the southern 
ecliptic pole where the six ecliptic latitude circles converge as Qutb Falak Thawabat. 1185 
Two of the ecliptic latitude circles are labelled as da’irah c ard. The solstitial colure that 
passes through the two poles is designed as da’irah marrah bi-aqtdb arba c , ‘circle that 
passes through four poles’. 

On the left hand side is the constellation figure of Argo Navis; the ship is depicted 
in a manner which is entirely different from the figures in the Lahore astrolabes. The 
bottom of the ship is represented in a realistic manner, but the slanted mast and the pairs 
of long stripes on the body are rather strange. The title reads surat Safinah, ‘figure of 
the ship’ and the lone star on one of the oars is named Suhayl (a, Carinae, Canopus). 

Stand 

The globe is mounted on a quadruped stand, with spindle legs, on a base formed 
by two thick crossbars. In the horizon ring there are two notches for the meridian ring 
to pass through. To its underside of the horizon ring is attached a semicircular arc as a 
support for the meridian ring. The original meridian ring, however, is missing. The 
horizon ring is divided in 1 °and 6° numbered in 6s from 6 to 90 in Devanagari numerals, 
separately in each quadrant. The outer band is divided in 30° but not labelled (for the 
figure, see H002). Savage-Smith opines that the stand was made at the same place where 
the Sanskrit reworking of the globe was done. 1186 It is probable, but the engraver of the 
globe and the engraver of the horizon ring are different persons, for the style of the 
Devanagari numerals 3 and 9 are clearly different on the globe and on the ring. 


1185 On the term thawabat, Dr Flora Vafea sent me the following note: ‘“Cu!jS” is the plural of 

an abbreviation of “CutSlI (= fixed star). Thus, it means the pole of the circle of fixed stars. I 

think that this should be the pole of the equator, not the pole of the ecliptic. ’ But as Figure G003.11 
shows clearly, Qutb Falak Thawabat is engraved as the designation of the ecliptic pole, while the 
pole of equator is named merely as qutb janubi. 

1186 Maddison & Savage-Smith 1997,1, no. 134, p. 234. 
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Inscription 

The signature is engraved near the southern poles, between two ecliptic latitude 
circles, thus: 

'amal muhammad salih tatawT sanah 1074 

‘The work of Muhammad Salih of Thatta [in] the year 1074 [Hijrl = AD 1663- 
64].’ 

Provenance 

Formerly in the collection of Alain Brieux, Paris. 

Bibliography 

Savage-Smith 1985, No. 29, pp. 231-232, Fig. 18. 

Sarma, Ansari & Kulkarni 1993. 

Maddison & Savage-Smith 1997,1, No. 134, pp. 234-235. 

Anon 1985, p. 86-87. 1187 


1187 The catalogue reproduces a photo of the globe and the following introduction which is partly 
incorrect and partly absurd: ‘This globe is dated and signed by Muhammad Salih Tatawi, a third 
generation craftsman from a family of remarkable astrolabists in Lahore [sic!]. The globe was cast 
in piece, while the stand probably dates from the 18th century. An inscription added in Negari 
script [sic!] includes a dedication to the shrine Nathdawara and suggests that it was the gift of the 
astronomer prince Jai Singh.’ For the inscription in Devanagari script and its meaning, see REF 
_Ref479938347 \r \h H002. 
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G004® CELESTIAL GLOBE BY LUTE ALLAH IBN c ABD AL-QADIR AL- 
MUHIBB AL-ASTURLAbI 

Not dated, 17th Century, second half 

Diameter 67 mm, height 137 mm 

Paris, Institut du Monde Arabe (# AI 86-26) 

ESS 67 



Figure G004.1 - Globe with stand (© Institut du Monde Arabe, Paris) 

Lutf Allah, the maker of this globe, is the son of c Abd al-Qadir al-Muhibb; four 
astrolabes made by him ca. 1621 have been described above (B003 - B006). An 
astrolabe by Lutf Allah’s brother Ibn Muhibb Haqlqa in 1647 is also known (B007). The 
present celestial globe is the only instrument made by him which is extant. It is not 
dated; it must have been made sometime in the second half of the seventeenth century. 
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The globe is cast as a single hollow sphere; there is a large circular plug around 
the north ecliptic pole. Holes are bored at the equatorial poles. 



Figure G004.2 - Globe (detail of Figure G004.1) 


Circles 

The equator and the ecliptic are divided in 2° and 10° and numbered in 10s. The 
equator is numbered from 10 to 360, starting at the vernal equinox; the ecliptic from 10 
to 30 separately in each zodiac sign. The names of the signs are engraved along the 
ecliptic. There are ecliptic latitude circles, equatorial tropics and equatorial polar circles. 

There are no constellation figures. The positions of 62 fixed stars are marked by 
inlaid silver points; the names of the stars and those of the equatorial and ecliptic poles 
are engraved. 






2978 


Indo-Persian Celestial Globes produced by others 


Stand 

The globe is mounted on a quadruped stand with a horizon ring and a meridian 
ring. Holes are bored in the meridian ring at intervals of 4° so that the globe can be 
adjusted for different terrestrial latitudes. The axis is missing and the globe sits tightly 
inside the meridian ring. 

Inscription 

The maker’s signature is engraved near the northern poles in seven lines: 

sarfah ada c f al-ibad lutf alldh ibn c abd al-qadir al-muhibb al-asturlabl 
ghafr alldh dhunubah. 

‘The work of the weakest of the servants [of God] Lutf Allah, son of c Abd 
al-Qadir al-Muhibb al-Asturlabl. May God forgive his sins.’ 

Provenance 

Formerly in the private collection of Marcel Destombe, Paris. 


Bibliography 

Savage-Smith 1985, No. 67, p. 251. 
Moulierac 1989, pp. 84-85. 
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G005® CELESTIAL GLOBE BY MUHAMMAD LADL ALLAH, 1223 AH (AD 
1808) 


Diameter 170 mm 

Hyderabad, Salar Jung Museum (# 114/xxxv) 



Figure G005.1 - Globe with stand (courtesy Salar Jung Museum) 
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This is probably the only extant Indo-Persian astronomical instrument produced 
in southern India. Fadl Allah appears to have been an astronomer and instrument maker 
attached to the court of the Nizam of Hyderabad. His grandfather Muhammad Musa, the 
astrolabe maker, belonged to Aurangabad; later on, the family must have moved to 
Hyderabad. No astrolabes or other instruments made by the grandfather have survived; 
nor of his father; the only extant instrument produced in this family is the present 
celestial globe. 

The inscription states that the star positions on this globe are marked according to 
the the Jiz Jadid Asafiyah compiled by Khwajah Bahadur Hussayn Khan Rizwl; this 
work, also known as the Jiz.-i Nizami, was competed in 1780 at Hyderabad and was 
dedicated to the Nizam of Hyderabad. 1188 Some of the constellation figures on this globe 
are drawn in the style of European celestial globes and some show the impact of early 
modern European iconographic models. 

The globe is cast as a single hollow sphere by the lost wax process. There are two 
circular plugs; a large one with a diameter of 65 mm inside the polar circle in the north 
and a small one with a diameter of 19 mm near the south celestial pole. 

Circles 

The equator and the ecliptic are represented by double bands divided in 1 ° and 6°. 
The equator is numbered from 6 to 360 continuously from the vernal equinox onwards, 
while the ecliptic is numbered from 6 to 30 separately in each zodiac signs. The names 
of the zodiac signs are engraved along the ecliptic. Equatorial tropics, a pair of circles 
at 12° and 20° and equatorial polar circles are drawn on either side of the equator as 
dotted lines. Likewise, six meridian circles at right angles to the equator, six ecliptic 
latitude circles at right angles to the ecliptic and ecliptic polar circles are drawn with 
dotted lines. The equatorial poles are labelled as qutb c dlam shamdlT and qutb c alam 


1188 According Abdi 1988, p. 69, the author of this Zy, Khwaja Bahadur Hussayn Khan came to India 
with his grandparents from Bukhara during the reign of Shah Jahan, served Aurangzeb for a while 
and then moved to Deccan with Nizam ul-Mulk Asif Jah who ruled Hyderabad from 1761 to 1803. 
In the Jiz there are frequent quotations from and references to Sanskrit texts on astronomy. See 
also Ansari 2015, p. 594. 



G005 - Celestial Globe by Muhammad Fadl Allah, 1223 AH (AD 1808) 


2981 


janubi, the polar circles around them as mctdcir qutb c alam; the ecliptic poles are named 
qutb al-buruj, and the polar circles around them madar qutb al-buruj. 

Constellation Figures and Stars 

All the 48 classical constellation figures are engraved along with their titles. The 
positions of about 1020 stars are indicated with large asterisks and the names of some 
prominent stars are engraved. The figures of animals and birds are drawn in the 
conventional manner; but Leo is depicted with the lion’s mane and tiger’s stripes. 



Figure G005.2 - Centaurus and Lepus (photo by S. R. Sarma) 


The influence of European iconography is noticeable in certain human figures 
which are depicted with their backs towards the viewer as on the European globes. For 
example, Centaurus is shown with the back to the viewer, holding the wild beast by his 
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right hand and the twig of vine leaves with his left hand (Figure G005.2). He is bare¬ 
bodied, except for the turban in the Islamic style. His face is shown in full profile, with 
faint mustaches and a short beard. The wild beast is depicted with the head of a lion. 
The title surat Qanturus is engraved above the back of the horse and the star on the hoof 
of the horse is named Rijl Qanturus, ‘foot of the centaur’ (a Centauri). 

Likewise Hercules is shown with his back towards the viewer, with naked buttocks 
and with long hair falling on his back; mustaches and beard can be discerned on his face. 
His companion Ophiuchus is depicted in a similar manner, with his bare back and naked 
buttocks towards the viewer, with the furry serpent wrapped all around him. He is also 
bearded. 



Figure G005.3 - Bootes with two dogs (photo by S. R. Sarma) 
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Bootes is accompanied by two dogs as in European globes, but he is facing the 
viewer as in Islamic globes; moreover, the sides are also reversed as in Islamic globes, 
for he is holding a weapon with his left hand and the dog chains with his right hand. He 
is clothed in a short tunic with short sleeves; there is a sash around his waist. His thick 
hair is parted in the middle and combed to both sides. He sports prominent mustaches 
and a longish beard. 

Some figures display rather unusual iconography. Andromeda is seated with her 
right leg crossed over the left leg; her left arm is outstretched from which the broken 
chain is dangling; she is dressed in short tunic and tight trousers; her hair is streaming 
backwards. Compared to her, the figure of Cassiopeia is small and insignificant. 

Perseus is delineated with minimal clothing; he holds the ghoul’s head by a single 
strand of hair; the ghoul’s head is cheerful and grinning. 

Auriga looks like a woman with a Gandhi cap and short tunic; she is squatting with 
folded legs and holds a small animal on her lap which is either a rabbit or a deer. 

Stand 

The 270 mm high stand is clearly made after European models, but it is dated 
1228, i.e. five years after the globe was made. 

The horizon ring is calibrated in single degrees: groups of 6° are numbered in 
Abjad from 12 to 90, separately in each quadrant. Next to these are added common 
Arabic/Persian numerals continuously, but there is an error in counting. 

The horizon ring is supported by two semicircular arcs which pass through a solid 
cylindrical unit. The meridian ring also passes through this unit rather tightly, but it can 
be moved so that the inclination of the axis of the globe can be changed according to the 
local latitude. The axis of the globe is attached at both ends to the meridian ring. The 
cylindrical unit is supported by three curved legs between which there rests a magnetic 
compass on a triangular platform. The compass is surrounded by a wind-rose on which 
is the names of directions are written and also the phrase khatt scant qiblah, ‘the line of 
azimuth of qibla'. 

On the glass cover above the magnetic compass in written in three lines 1228 
haydarabcid \farkhundah c alam, ‘1228 AH [ AD 1813] | Hyderabad) auspiciousness of the 
world’. 
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Figure G005.4 - Inscription (photo by S. R. Sarma) 


Inscription 

There is a long inscription in the house of Pisces in the southern hemisphere; it is 
engraved in 8 lines inside a roundel with a decorated border and reads as follows: 1189 

(1) ba-tarikh nahum ruz yakshanba shahar al-ramadan al-mubarak sanah 
1223 hijrlghurrah adhar 

(2) mdh ildhi sanah 1217 fasalT ba c d suwar thawdbit chahal wa hasht kdnah 
mutabiq 

(3) zlj jadxd asafiyah keh musanif khwajah bahadur hussayn khan ridwT 

(4) ba-dar al-saltanat haydarabad farkhundah bunyad dlam rasad 


1189 


I am grateful to Mubashir Ul-Haq Abbasi for his help in deciphering and translating this 
inscription. 
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(5) sarfah ahqar c ibad attain muhammad fadl alldh . 

(6) ibn muhammad murad ibn muhammad mush asturlhbi 

(7) mutawattin khujastah bunyad awrankhbhd 

(8) gafr alldh dhanubaham. 

(1) ‘On the 9th day, Sunday, in the holy Month of Ramadan of the year 1223 
Hijrl, [i.e.] the first day ( ghurrah ) of Adhar, 

(2) the divine month ( adhar mdh ilahi), of the year 1217 Fas It, the forty- 
eight ( chalial wa hasht ) figures (suwar) of the fixed stars ( thawdbit ) [were 
drawn] according to 

(3) the Zij Jadid Asafiyah, authored by Khwajah Bahadur Hussayn Khan 
Ridwl 

(4) at the capital city of the kingdom, Hyderabad, the auspicious foundation 
of the world (farkhunadah bunyad c dlam)\ 

(5) made by the most contemptible of the servants of God, Muhammad Fadl 
Allah ..., 

(6) son of Muhammad Murad, son of Muhammad Musa AsturlabI, 

(7) the resident of the blessed foundation ( khujastah bunyad ) Awrangabad. 

(8) May God forgive his sins. 

Bar al-Saltanat Haydarhbhd Farkhundah Buniybd c Alam appears to be the official 
title of the city of Hyderabad during the reign of the Asif Jahi dynasty (1724-1948). 
Haydarhbhd Farkhundah c Alam is written above the magnetic compass. Moreover, the 
coins issued at Hyderabad carried the mint name Haydarhbhd Farkhundah Bunyad. 1190 
Likewise Kujasthah Bunyad Awrangabad appears to be the official title of Aurangabad 
in this period. 

For administrative and fiscal reasons, Akbar introduced a solar calendar in 1584 
and named it Tarikh-i IlhhT, or ‘divine calendar’. The years were counted retrospectively 
from the Nauroz of the year 963 AH (AD 1556), which occurred a few days after Akbar’s 
accession. The names of the months are the same as those in the Persian Yazdjardi solar 


1190 


Perhaps the Persian attribute Farkhundah Buniyad is an allusion to Bhagya-nagar, which is said to 
be the earlier name of Hyderabad, for bhagya in Sanskrit (prosperity, wealth, good fortune) and 
farkhundah in Persian (auspiciousness) have a similar connotation. 
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calendar, but carried the prefix mah ilahl Thus the first month was called FarwardTn- 
mdh-ildhl Each day of the month had a also different name. 1191 This new calendar served 
as the official calendar of the Mughal empire for about three quarters of a century from 
its introduction in 1584. 

A regional variant of this calendar is the FaslT (from the Arabic fasl, ‘harvest’) 
calendar; here the months are the same, but the years are not counted from Akbar 
accession, but continued from 963, which is the HijrT year when the new calendar came 
into force. That is to say, year 1 in Ilahl calendar is year 963 in FaslT calendar. 1192 This 
FaslT calendar was the official calendar of the Asif Jahi rulers of Hyderabad. 

Bibliography 

Sarma 1996a, pp. 27-28, PL 15. 


1191 Akbarnama II, pp. 15-24; cf. Sarma 2009c, pp. 139-140. 

1192 Sewell & Dikhsit 1896, p. 44. 
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G006® CELESTIAL GLOBE BY GHULAM HUSSAYN JAWNPURl, 1231 AH (AD 
1816) 

Diameter 178 mm 
Aligarh, PC 



Figure G006.1 - Globe with stand (photo by Ghulam Mujtaba) 


Ghulam Hussayn Jawnpur! (1790-1882) was the court astronomer of the Raja of 
Tikari (24° 57' N; 84° 53' E) in Bihar and the author of seven books on mathematics 
and astronomy; these include the astronomical tables entitled Zij-i Bahadurkham and 
the encyclopaedia of mathematics and astronomy called Jam? Bahadurkham. 1193 The 
second chapter of the fifth book of this encyclopaedia deals with the construction and 


1193 


On the astronomical observations made by him, cf. Kapoor 2016. 
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use of the following twelve astronomical instruments, together with their illustrations: 

I. celestial globe, 2. astrolabe, 3. sine quadrant ( ruba c mujayyayb), 4. double ring (clhat 
al-halqatayn ), 5. meridian wall or mural quadrant ( labnah ), 6. Fakhrl sextant (suds 
fakhri ), 7. equinoctial ring ( halqah ftidali), 8. shamlah ufaqT (a theodolite-like stand for 
the telscope), 9. armillary sphere (dhat al-halaq ), 10. triquetrum (dhat al-shu'batayn ), 

II. dioptre (dhat al-thuqbatayn), 12. Reflecting telescope. 1194 Ghulam Hussayn appears 
to have constructed all these twelve types of astronomical instruments and used them 
for instruction and observation, but only the present celestial globe survives. 

The globe is cast as a single hollow sphere by the lost wax process; there are 
circular plugs at the two equatorial poles. The globe and the stand are well crafted, but 
the quality of engraving and rendering of the constellation figures do not match with 
Ghulam Hussayn’s scholarship. 

Circles 

On the globe, the equator and the ecliptic are marked by double bands of lines: 
one band is graduated in 1 ° and in the other band groups of 5 ° are numbered in Abjad 
notation. The equator is numbered from 5 to 360 continuously from the vernal equinox 
onwards, while the ecliptic is numbered from 5 to 30 separately in each zodiac sign. The 
names of the zodiac signs are engraved along the ecliptic. The tropics are marked by 
single lines. Single lines mark also the ecliptic latitude circles and the equatorial polar 
circles. However, the circles are not traced properly; the lines are crooked and uneven. 
The quality of engraving is rather poor. 

Constellation Figures and Stars 

All the 48 constellation figures are drawn and about 1020 positions of stars are 
marked with inlaid silver points. Ghulam Hussayn states that he had determined the star 
positions afresh by direct observation at Tekari. The titles of the constellation figures 
are preceded by the term surat (spelt 

The constellation figures are not particularly attractive. The human figures are 
depicted in an indifferent manner. Men and women are shown without any 


1194 


Jawnpun 1835, pp. 515-521. 
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differentiation of sexes. Faces are generally in three-quarters profiles; the hair is 
indicated by a few vertical strokes; the clothing is minimal. The figures of the snakes 
are drawn very crudely, so also the figure of the ship in Argo Navis and the chair on 
which Cassiopeia is seated. 



Figure G006.2 - Ursa Major (photo by Ghulam Mujtaba) 


Perhaps Jawnpuri’ most successful figure is Ursa Majoris where the bear is drawn 
almost realistically and the all the major stars are named. The title of the figure is written 
next to the face as surat Dubb al-Akbar, ‘figure of the Great Bear’. The star on the back 
is named Zahr al-Dubb al-Akbar, ‘back of the great bear’ (a Ursae Majoris); the star a 
little below Mirdq al-Dubb al-Akbar, ‘loin of the bear’ ((3 Ursae Majoris) and that on 
the thigh Fakhdh al-Dubb al-Akbar, ‘thigh of the great bear’ (y Ursae Majoris). But the 
star at the base of the tail is not named Maghriz al-Dubb al-Akbar, ‘base of the Great 
Bear’ (5 Ursae Majoris) as it should be, but as al-Na c sh, which is the collective name 
for all the four stars that form the rectangle on the body (a|3yS Ursae Majoris). 

The stars on the tail are named individually as Jawn, ‘black horse’ (e Ursae 
Majoris); c Anaq, ‘goat’ ('C Ursae Majoris) and Qa’id, ‘leader’ (q Ursae Majoris), and 
their collective name al-Banat, ‘the daughters’ (e'Ci] Ursae Majoris) is written above the 
tail. 
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The pairs of stars on the three paws are engraved as Qafzah al-Uld, ‘first leap’ (V% 
Ursae Majoris), Qafzah al-Tham, ‘second leap’ (Xp Ursae Majoris) and Qafzah al- 
Thdlith, ‘third leap’ (ik Ursae Majoris). 



Figure G006.3 - Andromeda, Perseus, Cassiopeia and Cepheus (photo by Ghulam Mujtaba) 


Figure G006.3 shows four human figures, Andromeda, Perseus, Cassiopeia and 
Cepheus. They are all clothed in tunics, of which just the lower parts below the sash are 
shown somewhat distinctly. In the upper half, neither the sleeves, nor the necklines are 
marked. The sash itself is shown by just two parallel lines. In the case of Cassiopeia, 
short loose ends are indicated. Cepheus wears a tall conical hat; others are bareheaded. 
The chair on which Cassiopeia is seated is incomplete; there are just the two tall back- 
posts and the bases of the two front legs. The seat is not depicted where Cassiopeia’s 
body should rest. 

The figure of Andromeda is entitled surat al-Musalsalah, ‘figure of the chained 
[woman]’; the star on her forehead is named Rds al-Musalsalah, ‘head of the chained 
[woman]’ (a Andromedae). The title of Perseus is engraved as surat Barsd’us, ‘figure 
of Perseus’; the star on the Ogre’s head is named Rds al-Ghul, ‘head of the Ghoul’ (|3 
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Persei). The figure of Cassiopeia is labelled as surat Dhdt al-Kursi, ‘figure of the one 
with the chair’ and the star on her elbow Kciff cil-Khcidlb, ‘dyed hand’ (|3 Cassiopeia). 
The figure of Cepheus carries the title surat Qiqd’us, ‘figure of Cepheus’; the star on 
his right foot has the name al-Rd’T, ‘the shepherd’ (y Cephei). 



Figure G006.4 - Ophiuchus (photo by Ghulam Mujtaba) 


Figure G006.4 shows the clumsily drawn scales of the equator and ecliptic, and 
Ophiuchus holding the serpent with both his hands. The serpent and its coils are very 
crudely drawn. Adjacent to the head of Ophiuchus is the head of Hercules; the scraggy 
hair on both these heads is drawn in one single sweep. At the bottom on the right is the 
head of Sagittarius. The figure of Ophiuchus is entitled surat al-Hawwd, ‘figure of the 
serpent charmer’ and the star on his forehead Rds al-Hawwd, ‘head of the serpent 
charmer’ (a Ophiuchi). Interestingly, the figure of Sagittarius is given the title surat al- 
RdmT, ‘figure of the archer’, and not the usual title surat al-Qaws. 
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Figure G006.5 - Centaurus (photo by Ghulam Mujtaba) 


Centarus is dressed just in a skull-cap; his face is shown in profile. The vine twig 
in his right hand has a strange shape. With the left hand he appears to be holding the 
front legs of an animal with the face of a lion. The figure of Centaurus is labelled as 
surat al-Qanturus, ‘figure of Centaurus’ and the star on the horse’s hoof is named Rijl 
al-Qanturus, ‘foot of Centaurus’ (a Centauri). Lupus carries the label surat al-Sab c , 
‘figure of the wild beast’. At the lower right corner is the figure of the incense burner 
Ara which is entitled surat al-Mijmarah. 
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Figure G006.6 - Argo Navis (photo by Ghulam Mujtaba) 


The ship in the constellation Argo Navis is a crude approximation of a ship. It has 
a rectangular structure, occupied mostly by a single cabin with a domed roof. At the 
front is a tall structure which culimiates into a bird’s head. A large sail hangs down from 
the main mast. The title reads c surat al-So'jinah. 

Stand 

The globe is set up on a stand of 120 mm height. The stand consists of a horizontal 
ring to which three legs are attached. The legs are curved in the form of inverted letter 
S. The lower tips of the legs rest on circular discs. The horizontal ring is graduated in 
1°, and groups of 5° are numbered in Abjad notation. The same is the case with the 
meridian ring. The axis passes through the poles of the equator and is fixed firmly on 
both sides to the meridian ring. In order to adjust the globe to the local latitude, the 
meridian ring together with the globe has to be moved within the notches cut in the 
horizontal ring. 

This tripod stand resembles, to a large extent, the tripod stands of the globes made 
by Diya’ al-DTn Muhammad. In his Jdmi c Bahadurkham, however, Ghulam Hussayn 
illustrates a totally different kind of stand, as shown below. 
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Figure G006.7 - Illustration of the celestial globe in the Jamie Bahadurkham 
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Figure G006.8 - Inscription (photo by Ghulam Mujtaba) 

Inscription 

The lower half of the Pisces segment is occupied by an inscription in Arabic in 
five lines, which translates as follows: 

‘The work ( c amal ) of Ghulam Hussayn ibn Fateh Muhammad al-Karbala’I 
al-Jawnpuri. The stars ( kawakib ) are placed according to the longitudes and 
latitudes which I had observed with the help of the astrolabe and other 
[instruments] on the 17th Ramadan 1231 HijrT [= 10 August 1816]. Then I 
tested it (the celestial globe) on the basis of the mathematical rules ( qawa‘id 
al-hisdbiyah ) enunciated by the Ancients ( mutaqaddamm ) in connection 
with the eighth sphere and found it to be in accordance with the rules.’ 1195 

Bibliography 

Ansari & Sarma 1999-2000 


1195 


Translation by Professor S. M. Razaullah Ansari; cf. Ansari & Sarma 1999-2000. 
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G007 CELESTIAL GLOBE BY MUHAMMAD KARIM, 1241 AH (AD 1825-26) 1196 
Diameter 126 mm 

London, Victoria and Albert Museum (# M24-1882) 

ESS 74 

No other instrument by this Karim has come to light so far; it is not known where 
he lived and worked. The globe is cast as a singe hollow sphere; there are several plugs 
including a large square plug near the southern ecliptic pole. 

Circles 

The equator and ecliptic are divided in 1° and 6°; the equator is numbered 
continuously from 6 to 360 starting at the vernal equinox; the ecliptic is numbered from 
6 to 30 separately in each zodiac sign. The names of zodiac signs are engraved along 
the ecliptic; also the names of the lunar mansion at intervals of 12;30°. Ecliptic latitude 
circles are drawn; the solstitial colure is divided in 1° and 6°; the intervals of 6° are 
indicated by longer lines; these are numbered from 6 to 90, from the ecliptic up to the 
northern and southern equinoctial poles. There are also ecliptic latitude circles. 

Constellation Figures and Stars 

There are no constellation figures. About 80 positions of stars are marked with 
inlaid silver points and labelled in most cases. The ecliptic poles are also named. 

Stand 

The stand and rings are missing. 

Inscription 

The signature of the globe-maker is engraved inside the southern equatorial polar 
circle: 

'amal muhammad karim sanah 1195 yajdijird shamsT 
sanah 1241 hijrT 


1196 


Entry based on Savage-Smith 1985, No. 74, p. 255. 
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‘The work of Muhammad Karim [in the year] 1195 Yajdijird Solar ( shamsi ) 
era; [in the year] 1241 Hijrl.’ 

Provenance 

The globe was acquired in India and donated to the Victoria and Albert Museum 
in 1882. 

Bibliography 

Savage-Smith 1985, No. 74, p. 255. 
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GOO8® Celestial Globe by Lalah Bulhomal Lahorl, VS 1899, AH 1258, AD 1842 
Diameter 330 mm 

London, Science Museum (# 1985-1257) 

ESS 33; Repertoire 1 



Figure G008.1 - Globe with stand (photo by S. R. Sarma) 


This large and ornate globe was created for Nihal Singh Ahluwaliya, the Raja of 
the small princely state of Kapurthala in Panjab, by Lalah Bulhomal Lahorl, the 
astronomer ( munajjim ), geometrician ( muhandis) and astrologer ( hay’atdar ) attached to 
the court of Kapurthala. Lor this work he was rewarded by the Raja with the princely 
sum of 490 gold Ash rafts. 

The globe was produced as a single hollow sphere by the lost wax process, with 
one large plug near the southern poles and several small plugs elsewhere. 

Circles 

On the globe are drawn the ecliptic and equator in double bands and graduated in 
1 ° and 6°. The groups of 6° are numbered on the equator serially from 1 to 60 from the 
vernal equinox onwards. On the ecliptic these divisions are numbered from 6 to 30 
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separately for each sign. The names of the signs are written along the ecliptic. Parallel 
to the equator are drawn the tropics and two lesser circles at 12° and 20° on either side. 
There are six ecliptic latitude circles at right angles to the ecliptic and another six great 
circles at right angles to the equator, the latter commencing at 6° west of the vernal 
equinox. 

Constellation Figures and Stars 

In the long inscription, Bulhomal expressly states that he drew the complete set of 
48 classical constellation figures and marked the positions of 1022 stars with inlaid 
silver nails. Next to the constellation figures are engraved their names and serial 
numbers. The stars in each constellation are numbered serially and some prominent stars 
are labelled. 

Stand 

The globe is mounted on an ornate stand consisting of a graduated horizon ring, a 
graduated meridian ring, a zenith ring in two parts, and three 5-shaped legs; these are 
held firm with winged bolts. 

The horizon ring is divided in 1° and 6° and numbered in 6s, separately in each 
quadrant, starting at the east and west points and proceeding on either side to the north 
and south points. At the four cardinal points, there are rectangular slots to accommodate 
the meridian ring and the zenith ring. In the meridian ring, the recessed half is divided 
in 1 ° and in the other half the intervals of 6° are marked on both faces. The intervals of 
6° are numbered in Abjad as well as common numerals on the upper face, separately in 
each quadrant. 

At the apex of the zenith ring, there is an ornate triangular projection. At the lower 
point, around the Nadir, there is also a matching projection. Under both these 
projections, there are slots to accommodate the passage of the meridian ring. The three 
curved legs rest on circular bases with multiple tiers. Decorative patterns are engraved 
on the triangular projection at the apex of the zenith ring, on the three sides of the zenith 
ring, on the outer edge of the horizon ring and on the three legs. 
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Figure G008.2 - Inscription (photo by S. R. Sarma) 


Inscription 

Near the south equatorial pole is a long inscription in Persian in eight lines which 
states as follows: 1197 

‘The celestial globe encompasses the visible nature of the sphere of ecliptic 
and 10 great circles, among which are the horizon circle [ring], meridian 
circle [ring], zenith ring ( dd’irat sumut ) and altitude ring ( dd’irat irtifcf )— 
each of these four surrounding the globe itself— and the celestial equator, 
ecliptic, ecliptic latitude circles ( dawa’ir c urud), solstitial colure (marah bi- 


1197 


The full text of the inscription in Persian and an English translation are given by Savage-Smith 
1985, pp. 291, 235. The Persian text and a French translation are given also in Repertoire 1. Here 
we reproduce the translation as given by Savage-Smith. 
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aqtdb arbcfah), lacking [the circle] of inclination 1198 , and declination circles 
(. dawci’ir muyul, meridians); these six circles move with the body of the 
globe, drawn and designed over 48 constellations—i.e., 21 north, 15 south, 
and 12 constellations which are along the main part of the zodiac which 
exists in the middle—and 1022 observable stars which are indicated by silver 
nails, resulting in a summary of the principles relating to time, place and 
direction, which are called Three Principles. 1199 

‘By order of the exalted benefactor and wealthy ( gunjur ) Singh Sahib, 
benefactor of [his] time, unique in [his] lifetime, the end of [his] epoch, Nihal 
Singh Sahib Bahadur Ahluwallyah, who in all sciences, especially the 
science of mathematics—which is to say astronomy and geometry—is 
incomparable and unique in the world, through the efforts of Lalah Bulhomal 
Lahuri, astronomer, geometer, and astrologer, who is one of those attending 
the honourable Singh Sahib mentioned before, and who was paid a bonus of 
10 ashrafi [in addition to] 480 ashrafi on completion of the design, an object 
of special favour, it was made in 1899 in the Vikrama era, corresponding to 
1258 H, which is equal to AD 1842. It was placed at the capital Kapurthalah.’ 

The inscription is dated in three eras that were in use in India about that time. 
Vikrama Samvat 1899 runs from 11 April 1842 to 30 March 1843 and the Hijrl year 
1258 from 11 February 1842 to 30 January 1843. Therefore, the globe was made, or 
rather completed, some time between 11 April and 31 December 1842. 

About the Ashrafi coins given to the globe maker, Emilie Savage-Smith states: 
‘The text speaks of guldar ashrafi; ashrafi are gold coins and guldar meaning 
“decorated with flowers” must refer to a coin of a particular floriate design.’ 1200 The 
Repertoire also transcribes the expression as guldar ashrafi and translates as 


1198 Cf. Savage-Smith 1985, p. 236, endnote: ‘It reads simply c adim al-mayl (lacking inclination); the 
meaning is obscure. Perhaps the maker intends to say that the globe is lacking the equinoctial 
colure, which is called da'irat al-mayl, thus reading it c adun da'irat al-mayl .’ 

1199 In Sanskrit astronomical texts of the type called Siddhantas, the third chapter is usually entitled the 
chapter on tri-prasna, ‘the three questions or topics,’ these being the determination of the direction 
(dik), place ( desa ) and time (kcila) with the help of the gnomon. Bulhomal is clearly referring to 
this chapter by the expression ‘three principles’. 

Savage-Smith 1985, p. 236, endnote. 


1200 
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‘fleurissants’. But this is a misreading of the attribute; it should be read kaldar, which 
means ‘machine-struck coin’ in numismatic parlance. 1201 

Already in the eighteenth century the British East India Company began issuing 
their own coinage, which included the gold coin which carried the name ‘Gold Mohur’ 
in English and Ashrafi in Persian. In 1835 the Company standardized the coin with a 
value equal to 15 silver Rupees and made it the legal tender for all its Indian territories. 
Since the princely state of Kapurthala did not issue its own coinage, it must have been 
these ‘machine-struck’ Ashrafi coins of the East India Company which Bulhomal 
received in 1842. 

Provenance 

Formerly in the collection of the Maharaja of Kapurthala; offered for sale in 
Geneva in 1976; acquired by the Science Museum, London, in 1985. 

Bibliography 

Savage-Smith 1985, no. 33, pp. 235-236, Fig. 24 
Garg 1992. 

Sarma 2015b, no. [10], p. 272. 


1201 


I am grateful to Dr Sanjay Garg, National Archives of India, New Delhi, for explaining the 
numismatic connotation of the term kaldar. 
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G009 CELESTIAL GLOBE BY LALAH BULHOMAL LAHORE VS 1899, AH 
1258, AD 1842 1202 

Diameter 177.8 mm 

Karachi, National Museum of Pakistan (# N.M.1957.1049) 

ESS 127 



Figure G009.1 - Globe (courtesy Dr Nasim Naqvi) 


This globe, produced in the same year 1842 as the previous globe, was meant for 
the instruction of the son of a certain KhushI Ram. It is not known who this person was, 
but the name indicates that he was a Hindu, probably belonging to Lahore or Kapurthala 
in Panjab. It is interesting that a celestial globe with Arabic/Persian legends was 
employed for teaching astronomy to a Hindu boy in the mid-nineteenth century Panjab. 


1202 


Entry based on photos kindly sent by Dr Nasim Naqvi and material and photos generously provided 
by Mubashir Ul-FIaq Abbasi. 
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Unfortunately, however, the globe is heavily corroded; the silver nails marking 
the star positions have disintegrated and many of the engravings became indistinct. 

Circles 

As in other globes, here also the equator and the ecliptic are divided in 1 ° and 6°; 
the intervals of 6° are numbered on the equator serially from 1 to 60, starting from the 
vernal equinox, but on the ecliptic these are numbered from 6 to 30 separately in each 
sign. The names of the signs are engraved along the ecliptic. Parallel to the equator are 
drawn the tropics, polar circles and two lesser circles at 12° and 20° on either side. 
There are six ecliptic latitude circles at right angles to the ecliptic and six great circles 
at right angles to the equator, the latter commencing at 6° west of the vernal equinox. 

Constellation Figures and Stars 

In the long inscription, Bulhomal expressly states that he drew the complete set of 
48 classical constellation figures and marked the positions of 1022 stars with inlaid 
silver nails. Next to the constellation figures are engraved their names and serial 
numbers. The stars in each constellation are numbered serially and some prominent stars 
are labelled. 

The male figures are generally dressed in short tunics, but there is some variation 
in details: some have V-necks and some round necks; in some the upper flap closes in 
the front, in some on the right; but in all the collars are decorated with geometrical 
patterns. All wear a sash around the waist; here also the two loose ends are drawn 
differently in each case. Similar variations occur in the headgear and in the beards. All 
wear armlets and bracelets. 
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Figure G009.2 - Perseus and Auriga (detail of Figure G009.1) 


Auriga is dressed in a short tunic which terminates above the knees. The tunic has 
a V-neck and the collar is decorated with a geometrical pattern. Similar pattern is 
repeated on the arms and wrists as well, indicating armlets and bracelets. A sash is 
wrapped around the waist; the loose ends fall down together as one piece. He dons an 
elegant turban. The figure is entitled Mumsik al-A c innah, ‘he who holds the reins’, 
followed by the serial number 12. Three stars are named in this constellation: the star 
on his right shoulder is named c Ayyuq (a Aurigae, Capella), the star on the left shoulder 
Mankib Dhl al-Inan, ‘the shoulder having the reins’ (|3 Aurigae, Menkalinan) and the 
star on his ankle which is common to a horn of Taurus is given the name Ki c ab DhT al- 
c Inan, ‘ankle having the reins’ (v Aurigae = (3 Tauri). 

Perseus also wears a short tunic; a sash is wrapped around his waist, the two loose 
ends fall down in the form of the inverted letter V. He wears armlets and bracelets, but 
no turban. His hair is depicted with many closely drawn lines; his eyebrows, eyes, nose 
and mouth are clearly drawn. The same care is shown in the ghoul’s head as well, which 
is depicted with straight and long mustaches and well-shaped beard. 

The title of the figure cannot be deciphered. The star on the shin-bone of his right 
leg is named Mankib al-Thurayya, ‘shoulder of al-Thurayya’ (2 Persei) and the two stars 
on the right foot are labelled as c Atiq al-Thurayya, ‘shoulder-blade of al-Thurayya ’ (oq 
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Persei). The star on the ghoul’s head is labelled as Ras al-Ghul, ‘head of the ghoul’ (|3 
Persei, Algol). 



Figure G009.3 - Hercules (photo by Mubashir Ul-Haq Abbasi) 

Hercules is dressed in a short tunic with a round neck; the upper flap closes in the 
front, the lower half is elegantly flared. A narrow sash is wrapped around his waist; the 
two loose ends are decorated with geometrical patterns. He is adorned with armlets and 
bracelets. He wears a simple turban; his long hair can be seen to the left of his bearded 
face. He holds a curved sickle in his left hand. The title cannot be deciphered; but the 
star on his forehead is named Reis al-JdthT, ‘head of the kneeling man’ (a Herculis, 
Rasalgethi). 

The figure of Lyra, to his right is labelled Shulydq 8, ‘tortoise’. The figure of 
Corona Borealis on his right is given the unusual name IklTl 6, ‘crown’, and not the 
usual al-Fakkah. But the star in this constellation is named in the usual manner as Nayyir 
al-Fakkah, ‘luminous one of al-Fakkah’ (a Coronae Borealis, Alphecca). 
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Figure G009.4 - Orion and Canis Major (photo by Mubashir Ul-Haq Abbasi) 


Orion’s tunic is longer and reaches up to his ankles. The collar is decorated with 
a geometrical pattern; the upper flap closes on his right. There is a sash around the waist, 
but no loose ends hanging down. He wears no headgear; his hair is neatly combed back. 
He holds a weapon in his left hand which is not clearly defined. The sleeve on his right 
arm is elongated as on other globes. There are several named stars in this figure. 

The figure of the hare is drawn immediately below the feet of Orion as if he is 
standing on it. It looks more like a piglet than a hare. 

To his lower left is the fierce figure of Canis Major with the label Kalb al-Akbar 
38, ‘greater dog’. The large star on its chin is named Shi c ra Yamam, ‘the southern ShbrcC 
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(a Canis Majoris, Sirius). The outline of its body is drawn with short oblique strokes to 
suggest hairy nature of the body. 

Inscription 

A long inscription in 8 lines is engraved near the southern poles in the houses of 
Capricorn, Aquarius and Pisces. The first part consisting of the first five lines and the 
beginning of the sixth line is exactly the same as on globe G008. The rest is the new 
operative part. For the first part, we reproduce the translation by Emilie Savage-Smith 
from G008 with slight modifications; the translation of the operative part is by Mubashir 
Ul-Haq Abbasi. 



Figure G009.5 - Inscription (photo by Mubashir Ul-Flaq Abbasi) 
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1. ‘The celestial globe ( kurah rasadf) encompasses the visible nature of the sphere of 
ecliptic and 10 great circles, among which are 

2. ‘the horizon circle (i.e. ring) ( dd’irat ufq ), meridian circle (i.e. ring) ( dd’irat nisf 
al-nahdr ), zenith circle (i.e. ring) ( dd’irat sumut ) and altitude circle (i.e. ring) 
(< dd’irat irtifa c )—each of these four surrounding the globe itself— and the celestial 
equator ( dd’irat mu c addil al-nahdr ), 

3. ‘the ecliptic ( dd’irat mintaqat al-buruz), ecliptic latitude circles ( dawd’ir c urud), 
solstitial colure ( marah bi-aqtdb arba c ah ), lacking [the circle] of inclination (i.e. 
lacking the equinoctial colure?), and declination circles ( dawd’ir muyul, 
meridians); these six circles move with the body 

4. ‘of the globe, [which is] drawn and designed over 48 constellation figures 
(tasvir )—i.e., 21 north, 15 south, and 12 constellations 

5. ‘which are along the main part of the zodiac which exists in the middle—and 1022 
observable stars ( kawkab marsudah) which are indicated by silver nails, resulting 
in a summary of the principles ( ihkdm ) relating to time (jamdnt ), place ( makant ) 
and direction (jahdti ), 

6. ‘which are called Three Principles ( ihkdm thallathah), ,no 3 

‘through the efforts ( bi-tajwTz ) of Lalah Bulhomal Lahuri, astronomer / astrologer 
( munajjim ), geometer / engineer ( muhandis ), and astrologer / astronomer 
(Ilia ’I dan), 

for the instruction ( ta c lTm ) and excercise (ta'iiul) of the Tight of the eyes’ (nur al- 
absdr) (i.e. the son) of KhushT Ram, at the capital of the Sultanate (ddr saltanat ), 

7. ‘Lahore, in the Samvat [year] one thousand eight hundred and ninety nine of 
Vikramaditya, corresponding to ( muwdfiq ) [the year] one thousand fifty eight 
Hijrl, which is equal to ( muwdfiq ) [the year] one thousand, eight hundred 

8. ‘and forty two Christian era, was made.’ 


1203 In Sanskrit astronomical texts of the type called Siddhantas, the third chapter is usually entitled the 
chapter on tri-prasna, ‘the three questions or topics,’ these being the determination of the direction 
(dik), place ( desa ) and time (kcila) with the help of the gnomon. Bulhomal is clearly referring to 
this chapter by the expression ‘three principles’. 
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GO 10 CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL 

lAhor! 1204 


Not dated, mid-19th century 
Diameter 370 mm 


London, Nasser D. Khalili Collection of Islamic Art (# SCI 285) 



Figure GO 10.1 - Globe with stand 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


1204 


Entry based on Maddison & Savage-Smith 1997,1, no. 140. pp. 242-243, and the detailed photos 
generously provided by Nahla Nassar, the Registrar of the Nasser D. Khalili Collection of Islamic 
Art, London. 
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This globe is neither signed, nor dated. Even so, the characteristic stand and the 
engravings on the globe make it unmistakably certain that it was created by none other 
than Bulhomal Fahori. The globe is cast as a single hollow sphere by the cire perdue 
method. There are two large plugs at the tail of Cygnus in the north and at the lower part 
of Argo Navis in the south (Figure G010.8). A rectangular copper plug can be seen at 
the waist of Hercules (Figure GO 10.3) and several other smaller plugs of copper at 
different places. 

There occurred a serious error in engraving. The work on this large globe began 
first with what is now the south pole. With this as the north celestial pole, the equator, 
the ecliptic and other circles were drawn. The equator and the ecliptic were divided in 
1° and 6°. The intervals of 6° were numbered in Abjad notation in such a manner that 
the tops of the letters were towards this north pole. On the equator these intervals were 
numbered serially from 1 to 60, starting at the first meridian to the east of the vernal 
equinox. On the ecliptic, these are numbered from 6 to 30 separately in each zodiac sign. 
The names of the zodiac houses were written by inlaid silver, again in such a manner 
that the tops of the letters are towards the north pole. Then the first constellation figure 
of the Ursa Minor was engraved. 

After all this was done, for some incomprehensible reason, the sphere was inverted 
and the other pole was taken as the north pole. Therefore corrections had to made in the 
markings on the ecliptic and equator. On the equator the intervals of 6° were 
renumbered so that the numbers now proceed eastwards from left to right. The new 
numbers were engraved next to or upon the old numbers, with the result that now each 
cell bears one Abjad number which is straight and another which is upside down. The 
names of zodiac houses written with inlaid silver were rubbed off and new labels are 
engraved with the correct orientation. No changes are made on the equator: the serial 
numbers there are now upside down and proceed from right to left, i.e., westwards. The 
constellation figure of Ursa Minor drawn previously before the poles were changed is 
retained and a new figure of Ursa Minor is drawn near the new northern poles. Savage- 
Smith attests that, in spite of these changes, ‘the workmanship on the globe is of high 
quality and the precision of the instrument is excellent for this period of instrument 
making.’ 
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Interestingly, an inscription on the zenith ring carries the name of Jotishi Dharm 
Chand as the owner of the globe; he was himself an instrument maker known through 
ten extant instruments which will be discussed elsewhere in this catalogue. 

Circles 

The equator and ecliptic are divided in 1° and 6° and labelled in the manner 
explained above. Six great circles at right angles to the ecliptic and another six at right 
angles to the equator are traced; the former for measuring the ecliptic latitudes and the 
latter as meridians. But these meridian circles commence at 6° west of the vernal 
equinox. 

There are equatorial tropics, another pair of circles parallel to the equator on either 
side at 12° and 20°, and polar circles. 

Constellation Figures and Stars 

The complete set of 48 Ptolemaic constellation figures are drawn and about 1022 
positions of stars are marked with inlaid silver points. The names of the constellation 
figures are engraved together with their serial numbers. The stars in each constellation 
figure are numbered serially. Both these sets of numbers are in common Arabic/Persian 
numerals. But major stars are not named. The constellation figures are drawn with 
somewhat fainter lines, but the labels are incised with deeper strokes. 

Bulhomal fills the constellation figures with very fine engravings. In the 
constellation figures of Ursa Major, Leo (Figure G010.2), Aries, Taurus (Figure 
G010.4), and Canis Major (Figure G010.10), the outlines of the animals are not drawn 
with simple lines, but with a series of very small oblique strokes to create the impression 
of the hairy surface. Moreover, the entire body of the bear in Ursa Major (Figure 
G010.2) is filled with similar tiny strokes. Even inanimate objects are embellished with 
ornate outlines, e.g. Lyra, Corona Borealis (Figure G010.3) and Triangulum (Figure 
G010.4). 

The human figures are shown with minimum clothing; generally a short skirt, 
sometimes with pleats and sometimes without. Women like Andromeda and Virgo are 
bare-breasted. Men generally have one or two straps attached to the sash at the waist 
and going across the shoulders. The most distinguishing feature of men are the 
mustaches with the ends turned upwards, which reflects the contemporary fashion in the 
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mid-nineteenth century Panjab. Men wear long hair which falls down to the left of their 
faces. The engraver takes great pains to draw the hair on the head, of the beards, and 
even of the eye-brows. The men and women are drawn with large eyes, whether in 


profile or in front view. 



Figure G010.2 - Ursa Major and other figures 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Figure G010.2 shows, besides Ursa Major and Leo, also a part of the figure of 
Virgo. Her face is in full profile; there are no lines to indicate her clothing; the available 
photo shows her full breasts, the northern wing, and interestingly both hands. While it 
is customary to depict her right arm vertically along the scale of the equator and to place 
the star a Virginis on the right palm, here the right arm is pointing northwards like the 
left arm. The available photo does not show where the star a Virginis is placed. 

This figure also shows faintly the constellation figure of Bootes, with slightly bent 
knees, the right arm raised high and the left hand holding a strange object consisting of 
a series of heart-shaped pieces. He is clothed in a short skirt with many folds, held at 
the waist by a belt. His legs are bare; the upper part of the body is bare, but for two 
straps in the form of the letter X, like a pair of braces from the belt across both shoulders. 
The belt, the suspenders, the series of heart-shaped pieces are drawn with double lines 
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with dots between them. His beard is drawn with a series of vertical lines; his 

mustaches are straight with the ends turned upwards. The title of the figure is written as 
c Awwd 5. 

Hercules is an improved version of Bootes. He is also clothed in just a short skirt, 
of triangular shape with double outlines. There is only one suspender, crossing his torso 
from right end of the waist to the left shoulder. At the middle of the suspender is what 
looks like a hairy cross; is it supposed to indicate the hair on the chest? A scarf is tied 
to the suspender at the point where it crosses the cross; the scarf flutters to the left. 

Great care is taken to delineate his face. His head is covered with a triangular cap 
with a small feather at the top; his long hair can be seen on the left of the face. His large 
eyes, nose and mouth are nicely drawn. In the eyebrows and in the upturned mustaches, 
every single hair is drawn very meticulously. His beard is parted in the middle and 
combed to form two separate triangles. He is adorned with armlets and bracelets. 

Both his legs are bent in a kneeling posture and both his hands are raised. The left 
hand holds a weapon shaped like the elephant’s goad. The title of the figure is written 
in large letters, cut deeply to the left of his head: Jdthi c Ald Rukbat, ‘he who is resting 
on his knees’ followed by the serial number 7. 

His companion, Ophiuchus offers a contrast in hair styles. The hair on his head is 
short, combed down onto the forehead; the beard is short, parted in the middle and 
combed sideways; other facial features, eye-brows, eyes, nose, mouth and mustaches 
are almost the same. The figure is entitle Hawwd 13. 

Beneath the right foot of Hercules is the head of the dragon Draco, labelled Tinnin 
3. To his right is the constellation Lyra, entitled Shulyd 8, and to the left is Corona 
Borealis, with the title Iklll 6. The outlines of these three figures are drawn with double 
lines with dots between them. 
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Figure G010.3 - Hercules. 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Figure GO 10.4 - Andromeda, Cassiopeia and Perseus 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Figure G010.4 shows Andromeda, Cassiopeia and Perseus above the ecliptic, and 
Aries and Taurus on the ecliptic. In the figure of Perseus, there are no lines to indicate 
his clothing, except a sash around his waist, the two loose ends of which hang down. 
With the right hand he holds the head of the ghoul and with the left hand a curved sword. 
A turban is faintly indicated on the head; his long hair falls down to the left of the face. 
His beard is thick and the ends of the slender mustaches are turned upwards. The figure 
carries the title Barsha’ush, followed by the serial number 11. 

On the ecliptic scale are drawn the zodiac sign Aries (title Hamal 22) and Taurus 
(:Thawr 23). Below Aries can be seen the head of Cetus; it is depicted as a bird’s head 
instead of the traditional dog’s head. The label next to it reads Qaytus 34. 

To the north of Perseus is the figure of Andromeda. She is clothed in a short 
pleated skirt; the upper clothing is not clearly drawn. Below the bare breasts, she seems 
to be wearing some bodice; she is decorated with armlets and bracelets. A chain is tied 
to her feet. In a charming variation, the engraver places a flower in her left hand. The 
title, engraved above left arm reads al-Mar’ah al-Musalsalah 20. 
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Under Andromeda’s right arm is drawn the eastern fish of the constellation Pisces, 
with an ornate collar. To Andromeda’s lower right is the figure of Triangulum, drawn 
with decorative outlines and with the label Muthallath 21. 


Figure G010.5 - Andromeda holding a flower (detail) 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Figure G010.6 - Gemini and Cancer 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Figure GO 10.6 shows the zodiac signs Gemini and Cancer. Gemini is represented, 
following the Sanskrit convention, as a man and a woman; the male figure on the west 
is shown with hair, beard and mustaches; the female figure on the east is endowed with 
a belt around the waist. The title reads Jawza’ 24. 

This figure is followed by the most artistic rendition of the crab which represents 
the zodiac sign Cancer. The claws and legs of the crab are formed into arabesque 
patterns on either side of the heart-shaped body. The figure is labelled as Saraton 25. 

On the ecliptic scale can be seen the two styles of numbering of the intervals of 
6°, one proceeding from the left to the right and the other in the opposite direction. 
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Figure G010.7 - Sagittarius 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


The rendition of the zodiac sign Sagittarius as a winged horse with a human head 
is the most original on this globe. This iconography is obviously derived from that of 
al-Burdq, ‘the lightning’, the celestial steed which carried Prophet Muhammad to the 
heaven. The wing is drawn in the same manner as the wing of Virgo; on the human head 
is a crown with three peaks; to the crown are attached two long feathers which 
encompass the various stars in this region. This rendition is more natural than the strange 
attachments that are found on the Lahore globes. The label reads Qaws 30. 
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Figure G010.8 - Centaurus 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


The other hybrid figure Centaurus is also endowed with a crown with five peaks. 
There is an armlet on the right arm and a strap crosses his upper body and goes over the 
left shoulder. The face is in profile, his long hair falls on his shoulder. The olive twig in 
his hand is interpreted as a twig with a cluster of leaves. The title Qanturus 44 is 
engraved to the left of the figure. Lupus is depicted with a lion’s face and mane and is 
labelled Sab c 45. 

Above the head of Centaurus can be seen the tail of the serpent Hydra; Corvus, in 
flight, appears to be alighting on the snake’s body (label Ghurab 43). 
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Figure GO 10.9 - Argo Navis 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 285 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


The ship in the southern constellation Argo Navis is depicted as a grand edifice. 
The lower deck consists of a series of cabins with arched windows. The huge leonine 
figure-head of the Lahore globes is replaced here by a multistoried structure and a yet 
taller tower, both with ornate cabins at the top. There are trifoliate finials above both 
cabins. There are four masts, the second being the main mast to which is attached a sail; 
at the top of the third mast flies a double pennant. Chains run from the top of the main 
mast to both sides. 

To the west of the ship is the figure of Canis Major entitled Kalb Akbar 38. 
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Figure GO 10.10 - The crown of the zenith ring (detail of Figure GO 10.1) 


Stand 

The highly ornate stand consists of a graduated horizon ring, a graduated meridian 
ring, a zenith ring in two parts, and three S -shaped legs. The two parts of the zenith ring 
and the three legs are attached to the horizon ring and made fast by means of winged 
bolts. 

The horizon ring is divided in 1 ° and 6° and numbered in 6s in the Abjad notation 
and also in common Arabic/Persian numerals, separately in each quadrant, starting at 
the east and west points and proceeding on either side to the north and south points. At 
the four cardinal points, there are rectangular slots to allow the meridian ring and the 
zenith ring. In the meridian ring, the recessed half is divided in 1 ° and in the other half 
intervals of 6° are marked on both faces. The intervals of 6° are numbered in Abjad as 
well as common numerals on the upper face, separately in each quadrant. 

At the apex of the zenith ring, there is an ornate triangular projection, elegantly 
reticulated almost like the kursi in Muhammad Muqlm’s astrolabe of 1624 (A021). At 
the lower point, around the Nadir, there is also a projection, but of a simpler design. 
Under both these projections, there are slots to accommodate the passage of the meridian 
ring. 

The meridian ring is divided in 1° and 6° on both side faces. On the upper face, 
the intervals of 6° are numbered in Abjad letters and common Arabic/Persian numerals. 
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The thickness of the meridian ring is reduced in half, from one pole to the other, so that 
there is a recess between the ring and the globe. This recess allows a sleeve of 6° to 
slide along the meridian ring. There ought to be a graduated arc of 90° attached to this 
sleeve, but it is missing. 

The three curved legs are the most beautiful of all similar legs in the stands created 
by Bulhomal. These are decorated here with fluted columns and tulips. They are 
interrupted in the middle by a pair of tulips joined base to base. They rest on circular 
bases with multiple tiers at the top of which there are once again tulips 

The inner diameter of the horizon ring measures 220 mm; outer diameter 265 mm; 
height of the stand 168 mm; weight of the globe with the meridian ring 2.95 kg; with 
the stand and zenith ring 3.7 kg. 

Inscription 

On one face of the zenith ring, just below the triangular projection, on either side 
of the slot through which the meridian ring passes, is an inscription which reads 
in kiirah falki jotishl dharm chand 
‘This celestial globe [belongs to] Jotishl Dharm Chand.’ 

Dharm Chand himself was an instrument maker known through ten extant 
specimens of different types; he was a contemporary and possibly an associate of 
Bulhomal. 1205 

Bibliography 

Maddison & Savage-Smith 1997,1, no.140. p. 242, Fig. on p. 243. 

Sarma 2015b, no. [13], p. 273. 


1205 


Sarma 2003, pp. 78-84; Sarma 2008d, pp. 29-32; Sarma 2015b, nos. [29]-[38], pp. 287-294. 
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GO 11 CELESTIAL GLOBE WITH LEGENDS IN ENGLISH ATTRIBUTABLE TO 
LALAH BULHOMAL lAhor! 1206 

Not dated, mid-19th Century 
Diameter 360 mm 

London, Nasser D. Khalili Collection of Islamic Art (# SCI 44) 



Figure GO 11.1 - Globe with stand 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 44 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Entry based on Maddison & Savage-Smith 1997, I, no, 141, pp. 242-243, 245, and the detailed 
photos generously provided by Nahla Nassar, the Registrar of the Nasser D. Khalili Collection of 
Islamic Art, London. 
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This globe shares all the characteristic features of the globe which has been just 
described above (G010) and is of about the same size. But here an attempt was made to 
give English names to the constellation figures and to the celestial poles and to number 
the various scales with ‘English’ numerals. 1207 However, the engravings were not 
completed and the work was discontinued midway. 1208 Emilie Savage-Smith thinks that 
the globe was made for an English-speaking patron, 1209 but it could also have been made 
just to show off the maker’s proficiency in English. Bulhomal’s contemporary Joshi 
Dharm Chand also produced two specimens of a perpetual calendar in English, 1210 in 
addition to three pieces in Persian. 

Circles 

The equator and the ecliptic are divided in 1° and 6°. The intervals of 6° are 
numbered serially from 1 to 60 on the equator, and from 6 to 30 separately in each 
zodiac sign on the ecliptic. The names of the zodiac signs are written along the ecliptic. 
Great circles perpendicular to both the equator and the ecliptic are drawn in the same 
manner as in the previous astrolabe G010; also the equatorial tropics and parallels to the 
equator at 12° and 20° on either side. 

Constellation Figures and Stars 

The full set of the 48 constellation figures is engraved, but not all of them are 
named. Of the 21 northern constellations, 18 are named in English, some with unusual 
or incorrect names: Pegasus is named ‘Painter’s Horse’, Equuleus ‘Pegasus’, 
Triangulum ‘TriangulumMin’ and Cygnus ‘Cerberus’. The names of the 12 zodiac 


1207 Savage-Smith calls these numerals ‘Western’ or ‘European’ numerals; historians of mathematics 
designate them as ‘Hindu-Arabic’ numerals; in common parlance, these are referred to as ‘Arabic’ 
numerals to distinguish them from Roman numerals. In the milieu of Bulhomal and Dharm Chand 
in the nineteenth-century India, they must have been called ‘English’ numerals; even now in non- 
academic contexts in India, they are called ‘English’ numerals to distinguish them from numerals 
of the various regional languages. 

1208 Maddison & Savage-Smith 1997, I, p. 243: ‘At the eighth zodiacal constellation, Scorpio, the 
numbering of the stars with European numerals ceases. The outline of Scorpio seems incomplete 
as do some other constellation outlines. A slight error, a gouge made near Capricorn and Aquarius, 
may account for it being unfinished. It seems that more than one artisan may have worked on the 
engraving of the constellations.’ 

1209 Maddison & Savage-Smith 1997,1, p. 242. 

1210 Sarma 2015b, nos. [32] and [33], pp. 290-292. 
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houses are written along the equator, but the related figures are not named. Of the 15 
southern constellations, only 10 are given names, but again some of these are not 
correct: the names of Orion and Lepus are interchanged and Eridanus is labelled as 
Hydrus. 

The positions of about 1020 stars are marked with inlaid silver nails. The stars 
within each constellation are numbered serially; but there is inconsistency here as well. 
Stars are numbered with European numerals up to Libra; thereafter the numbering 
ceases. 

Up to Libra, the figures are drawn more or less in the same manner as in GO 10; 
but from Scorpio onwards, the figures look incomplete. For example, in Sagittarius, the 
bare outlines of the figure are drawn, but neither the crown is completed, nor are the 
wings drawn as in Figure G010.6. 



Figure G011.2 - Perseus, Cassiopeia, Cepheus and others 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 44 
Photo courtesy of the Khalili Family Trust © Nour Foundation 
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Figure G011.2 offers a view of the northern hemisphere, framed by the zenith ring. 
The sides of the zenith ring are embellished by floral engravings, the triangular crown 
on its apex is also decorated with a pattern of leaves. Just above the horizon ring are the 
figures of Perseus, Cassiopeia, Cepheus, Cygnus, Lyra and Aquila, ranged from left to 
right. 

Perseus is depicted with a shaven head, straight mustaches and a long beard; he 
holds a curved sword with an ornate handle. No lines are drawn to indicate his clothing. 
He looks completely naked, covered just by the serial numbers of the stars, as it were. 
Next to him is Cassiopeia; her face is delineated well with all the details. Cepheus wears 
a crown with three long projections. He has a full beard; his mustaches are straight 
without any curve. The next figure, Cygnus, is drawn with a fan-like tail, outstretched 
wings, and a plume on the head, almost in the same manner as in the Lahore globes; 
some 17 star pointers are numbered in this constellation; but the constellation itself is 
labelled erroneously as Cerberus. Lyra is depicted as in G010. Andromeda is to be seen 
in the upper register to the left. She is clothed in a short skirt, but the upper part of her 
body is bare. Her two feet are chained and the two arms are stretched out in two 
directions. What is of interest in this rendition is that her left hand, to be seen on the 
other side of meridian ring, holds some kind of a flower. 

At the top centre is Pegasus, misnamed ‘Painter’s Horse’, followed by Equuleus, 
also misnamed ‘Pegasus’, Delphinus, Sagitta and Aquila. 
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Figure G011.3 - Perseus and Cassiopeia (detail) 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 44 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


As mentioned above, work stopped after the constellation figure of Scorpio. For 
example, in Figure G011.4 can be seen the unfinished figure of Sagittarius. Here the 
bare outlines of the equine body and the human head with the crown are drawn, but 
details like the hand and wing (which can be seen in Figure GO 10.6) have not been 
added. There are star pointers with silver inlay, but these are not numbered. Nor is the 
figure given the title. 
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Figure G011.4 - Sagittarius and other figures 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 44 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Likewise Corona Australis is not labelled, but its serial number 47 is engraved in 
common Arabic/Persian numerals. In the figure of Ara, however, there is the title in 
English letters and the serial number 46 in common Arabic/Persian numerals. 

Stand 

The rings and the 158 mm high stand are nearly the same as in the previous globe 
G010. The horizon ring is divided in 1° and 6° and numbered in 6s in ‘English’ 
numerals, separately in each quadrant, starting at the east and west points and 
proceeding on either side to the north and south points. At the four cardinal points, there 
are rectangular slots to allow the median ring and the zenith ring. 

The meridian ring is divided in 1° and 6° on the two faces on the sides, and the 
intervals of 6° are numbered in ‘English’ numerals. There is a groove on the upper face. 
In one half of the meridian ring, the thickness is reduced on the inner side so that a 
sleeve of 10°can slide along the semicircle. To the sleeve is attached an arc of 90° which 
is rotatable. This arc is also divided in 1° on the sloping face and the intervals of 6° are 
numbered from 6 to 90 on the upper face. The numbering starts at the end of the arc and 
ends at the sleeve. The artisan who engraved these ‘English’ numerals had difficulty in 
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the placing the digits correctly as can be seen in Figure G011.1: 24 is engraved as 42; 
36 was first engraved as 63 and then corrected; there are similar corrections elsewhere 
also. However, this is the only extant globe where this arc survives. 

At the apex of the zenith there an ornate triangular projection at the top of which 
as an oval ring is pivoted. There is also a matching projection at the lower point of the 
zenith ring. All the three faces of the zenith ring are decorated with floral patterns; the 
two faces on the sides have same design with floral patterns interspersed with patterns 
of dots while the upper face is engraved with a different floral pattern. The triangular 
projection at the apex is also embellished with engravings. 

The three curved legs are embellished with the design of double tulips and rest on 
circular bases with multiple tiers. But the winged bolts are missing in this stand. 

Provenance 

Christie’s, London, auction of 29 September 1988, lot no. 15. 

Bibliography 

Maddison & Savage-Smith 1997, pp. 242-243; Fig. on p. 245. 

Sarma 2015b, no. [19], p. 278. 
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G012® CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL LAHORl 

Not dated, mid-19th Century 
Diameter 214 mm 

New Delhi, National Museum (# 56.155/1) 



Figure G012.1 - Globe with stand (photo by S. R. Sarma) 


This globe and stand appear to have been made of copper. The globe is cast as a 
single hollow sphere by the cire perdue method. Constellation figures are drawn lightly 
with shallow lines; therefore, it was difficult to photograph them. 

Circles 

The equator is graduated in 1 ° and 6° and the divisions of 6° are numbered serially 
from 1 to 60, starting from the vernal equinox, both in the Abjad notation and in common 
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Arabic/Persian numerals. The ecliptic, however, is divided in 1° and 5° and numbered 
in the Abjad as well as in common Arabic/Persian numerals from 5 to 30 separately in 
each zodiac sign. The names of the signs are written along the ecliptic. Six great circles 
are traced at right angles to the ecliptic and another six great circles perpendicular to the 
equator, in the latter case, starting at 6° west of the Vernal equinox. Parallel to the 
equator are drawn the tropics and circles at 12° and 20° on either side. There are no 
polar circles. 

Constellation Figures and Stars 

The full set of the 48 constellation figures is engraved together with their names 
and serial numbers, where great care is shown in depicting the details such as hair, 
beards and textile patterns on the clothing. The positions of about 1022 fixed stars are 
indicated by inlaid silver nails. 

There is a new feature on this globe in the delineation of the constellation figures: 
the bodies of zoomorphic figures and the garments of the human figures are filled with 
innumerable squiggles. Figure G012.2 will give a fair idea how the constellation figures 
are drawn on this globe. Here one can see Ophiuchus holding the serpent in both his 
hands. The body of the snake is filled with squiggles. Ophiuchus is dressed in a short 
tunic with short sleeves and tight-fitting trousers. Both these garments are filled with 
countless squiggles. Part of his face can be seen above the horizontal ring. He wears an 
elaborate crown on his head. But his companion Hercules is bare-headed. Notice how 
meticulously the scorpion’s tail is depicted below the figure of Ophiuchus. 
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Figure GO 12.2 - Ophiuchus (courtesy Anthony J. Turner) 
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Figure G012.3 - Centaurus (courtesy Anthony J. Turner) 

Figure GO 12.3 shows the lower face of the horizon ring which is also graduated in 
1 ° and 6° and numbered in Abjad and common Arabic/Persian numerals; the meridian 
ring is also similarly graduated and numbered. At the upper left can be seen the long 
skirt and feet of Virgo. The skirt is filled with squiggles like the clothing of Ophiuchus 
which can be seen on the right. Below the ecliptic scale are the figures of Corvus and 
Hydra, both filled with small squiggles. Occupying the centre is the figure of Centaurus. 
The equine half is adorned with a saddle cloth with decorated borders, on which is 
written the title of the figure Qanturus 44. This is the first time this figure is so rendered. 

The engraver pays great attention also in drawing the beard of Centaurus here and 
of Hercules in the earlier figure. 
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Figure G012.4 - Andromeda (photo by S. R. Sarma) 

Andromeda is endowed with a triple crown. Her gown as well as the body of the 
fish under her right arm are filled with many squiggles. Her face is framed by long hair, 
where each strand of hair is painstakingly drawn. 



Figure G012.5 - Stand without the meridian ring (photo by S. R. Sarma) 

Stand 

This celestial globe is mounted on a 190 mm high stand which is similar to the 
other stands made by Bulhomal, but there are no decorative engravings on the rings or 
on the legs. Even without such embellishments, the stand looks elegant. The diameter 
of the horizon ring is 220 mm and the thickness 11 mm. The horizon ring and the 
meridian ring are graduated in 1 ° and 6° and labelled on both sides in the Abjad notation 
as well as in common Arabic/Persian numerals from 6° and 90° separately in each 
quadrant. In one half of the meridian ring, the thickness is reduced on the inner side to 
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create a recess, so that a sleeve carrying an arc can slide along the meridian ring. But 
the sleeve and the arc are missing. The ornate crown of the zenith ring is topped by a 
lotus-shaped finial. There are 8 winged bolts to hold firm the assembled parts. 

Bibliography 

Sarma 2015b, no. [14], p. 273. 
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GOB CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL 

lAhor! 1211 

Not dated, mid-19th Century 

Diameter ca. 190 mm 

Srinagar, Sir Pratap Singh Museum 


Figure G013.1 - Globe with stand (photo by Nazir Ahmad Doshab) 

The globe appears to have been cast as a single hollow sphere by the tire perdue 
process. No plugs are visible. There are no constellation figures on this globe; the 
positions of some prominent stars are marked with inlaid silver nails. 
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Entry based on the photos and measurements kindly provided by Mr Nazir Ahmad Doshab, Central 
Asian Museum of the University of Kashmir, Srinagar. 
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Circles 

The equator and the ecliptic are divided in 1° and 6°. The equator is numbered 
from 6 to 360 continuously from the vernal equinox. The ecliptic is numbered from 6 to 
30 separately in each zodiac sign. The names of the zodiac signs are engraved along the 
ecliptic. Interestingly, these names are followed by their serial numbers in Devanagari 
script. Seven names can be seen in the available photos, viz. al-Asad 5, al-Sunbulah 6, 
al-MTzan 7, al-Aqrab 8, al-Jadi 10, al-Dalw 11, al-Hut 12. Parallel to the equator are 
drawn the tropics, polar circles and two lesser circles at 12° and 20° on either side as in 
other globes. Six ecliptic latitude circles cut the ecliptic at right angles. But unlike in 
other globes by Bulhomal, there are no meridian circles here. 

Constellation Figures and Stars 

No constellation figures are drawn on this globe, but the positions of certain stars 
are marked by inlaid silver points with the names engraved next to the silver points. In 
the available photos, the following stars can be seen. These are listed below in the order 
of increasing longitude, starting from the vernal equinox. 

Table G013-1 Named stars on the globe 



Star name as engraved 

Identification 

1 

Dhanab al-Qaytus 
J[anubi] 

(3 Ceti 

2 

Shi c ra Yamam 

a Canis Majoris 

3 

Suhayl 

a Carinae 

4 

Rijl al-Jawzd’ al-Yusrd 

(3 Orionis 

5 

Rijl al-Jawzd’ al-Yumna 

k Orionis 

6 

Rds al-Taw’am al- 
Muqaddam 

a Geminorum 

7 

Fard al-Shujd c 

a Hydrae 

8 

Qalb al-Asad 

a Leonis 

9 

Zahr al-Asad 

6 Leonis 

10 

Sarfah 

|3 Leonis 
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Star name as engraved 

Identification 

11 

Janah al-Ghurdb 

y Corvi 

12 

Sim.dk A c zal 

a Virginis 

13 

Kiffah J[aniibT] 

a Librae 

14 

Kijfah Sh[amalT] 

(3 Librae 

15 

Qarn al-Jadi 

a Capricorni 

16 

Dhanab al-Jadi 

5 Capricorni 

17 

Mankib Sdkib al-Md’ 

a Aquarii 

18 

Sdq Sdkib al-Md’ 

5 Aquarii 

19 

Dhanab al-Qaytus 

Sh[ amdlT] 

i Ceti 


Stand 

The globe is mounted on a three-legged stand, which is very similar to the stands 
in the celestial globes made by Bulhomal of Lahore. The stand, 185 mm high, consists 
of an ornate horizontal ring with a diameter of 195 mm, a meridian ring and a zenith 
ring without a crown. Both the horizontal and meridian rings are graduated in 1 ° and 6° 
and labelled in Abjad notation. An axis passing through the two celestial poles on the 
globe is pivoted to the meridian ring in the stand. The curved legs are decorated with a 
leaf pattern. 
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Figure G013.2 - Another view of the globe (photo by Nazir Ahmad Doshab) 


Provenance 

The globe was on loan to the Central Asian Museum of the University of Kashmir 
from 1980 to 2015 February, when it was photographed by Nazir Ahmad Doshab. 

Bibliography 
Sarma 2015b, no. [15]. 
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GO 14 CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL 

lAhorI 1212 

Diameter 184 mm 

PLU; ex-Rockford, Time Museum 

ESS 90 

The globe is cast as a single hollow sphere; there are 8 small plugs; a large circular 
plug at the north equatorial pole has come off and there remains just a hole. The original 
stand is lost. 

Circles 

The equator and the ecliptic are represented by single lines divided in 1° and 6°; 
the intervals of 6° are marked by longer lines and numbered, on the equator 
continuously from 6 to 360 starting at the vernal equinox, and on the ecliptic from 6 to 
30 separately in each zodiac sign. The names of the signs are written along the ecliptic. 
Ecliptic latitude circles and meridian circles are drawn; the latter are shifted 6° 
westwards. Tropics are drawn parallel to the equator on either side and also parallel 
circles at intervals of 12° and 20° on both sides. 

Constellation Figures and Stars 

There are no constellation figures. The positions of 32 stars are marked with inlaid 
silver points, labelled and numbered with common Arabic/Persian numerals. Small 
silver points are inlaid also at the equinoxes and ecliptic poles and points of intersections 
of the meridians with the equator. 

Provenance 

The globe was formerly with the Time Museum, Rockford, Ill. After the 
dissolution of the museum, the holdings were disposed off and it is not known who 
acquired the present globe. 
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Entry based on Savage-Smith 1985, No. 90, pp. 262-263, Fig. 26, p. 55. 
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GO 15 CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL 

lAhorI 1213 


Not dated, mid-19th Century 
Diameter 495.3 mm 


PLU 

ESS 53; Repertoire 6 



Figure GO 15.1 - Globe with stand (courtesy Museum of the Flistory of Science, Oxford) 


This globe is listed in the Repertoire as the sixth instrument to be produced by 
Bulhomal. In the archives of the Museum of the History of Science, Oxford, there is a 
photo with the remark; ‘Indo-Persian Globe (?). Overall height 2' 3" [= 685.8 mm] 
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Entry based on Savage-Smith 1985, no. 53, p. 244 and a photo in the archives of the Museum of 
the Flistory of Science, Oxford. 
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Globe diameter 19" [= 495.3 mm]. Submitted by Sotheby 1976 for examination. Said to 
be in a palace of a Maharaja. Neg. 76-27.35.s.’ Then this must be the largest extant 
celestial globe cast by the lost wax process. The photo of the north-south astrolabe 
mounted on a stand, which has been described above (B025), carries also a similar 
remark. It suggests that this huge globe as well as the very large astrolabe mentioned 
above must have come to Sotheby in 1976 for sale and they must have been acquired by 
Hew Kennedy of Shropshire. Its present location is not known. 

Emilie Savage-Smith, who had access to more detailed photographs in the files of 
F. R. Maddison and Brieux, remarks: ‘Although the star positions and general design 
correspond roughly to the globe made by Lalah Balhumal Lahurl (No. 33 [G008 in this 
catalogue]), the iconography of constellations and the engraving and possibly 
metallurgical techniques differ substantially from those Balhumal: furthermore the 
globe does not display the precision and accuracy of the Lalah Balhumal globe.’ I cannot 
comment on the iconography of the constellation figures because I have not seen any of 
the photos showing the constellation figures. But the preceding globes do not always 
display a uniform iconography; substantial differences can be seen in globes like GO 12. 
Moreover, the lack of precision could be due to the enormously huge size of the globe. 
Since the globe originated from the collection of the Maharaja of Kapurthala, it must be 
by Bulhomal or one of his assistants or pupils. 

Circles 

The equator is graduated in 1° and 6°. Each single degree is marked with three 
dots arranged in a triangle. Intervals of 6° are numbered serially from 1 to 60, starting 
at the vernal equinox. The ecliptic is divided in Vi° and 5°. The intervals of 5° are 
numbered from 5 to 30 separately in each zodiac sign. The numbers on both circles are 
in Abjad notation as well as in common Arabic/Persian numerals. Parallel to the equator 
are drawn the tropics, polar circles and two lesser circles at 12° and 20° on either side. 
There are six ecliptic latitude circles at right angles to the ecliptic and six great circles 
at right angles to the equator, the latter commencing at 6° west of the vernal equinox. 
The names of the zodiac signs are incised deeply along the ecliptic and filled with a 
black substance. 
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Constellation Figures and Stars 

The figures of all the 48 classical constellations are engraved along with the labels 
and serial numbers. The positions of about 1022 stars are marked with inlaid silver 
points. Silver points are also inlaid at the ecliptic poles and equinoxes. The stars in each 
constellation figure are numbered serially in common Arabic/Persian numerals. 

Stand 

The stand consists of a horizon ring, a meridian ring, a zenith ring in two parts and 
three curved legs resting on circular bases. The divisions on the horizon ring are not 
discernible from the photos; its outer edge and upper surface are decorated with some 
engravings. The meridian ring is graduated in 1° and 6° and numbered in Abjad and 
common Arabic/Persian numerals from 6 to 90, separately in each quadrant. The upper 
half of the zenith ring is decorated on both sides with florals motifs; the outer edge with 
floral motifs and with a European-looking soldier carrying a bayonet. Another human 
figure in Indian dress is engraved on the triangular projection at the apex of the zenith 
ring. The slender legs are attached to the horizon ring by means of winged bolts. The 
axis is missing; the globe is loosely placed between the rings. 

Provenance 

Formerly in the private collection of the Maharaja of Kapurthala; Sotheby’s 1976; 
Hew Kennedy, Shropshire, UK. 

Bibliography 

Savage-Smith 1985, no. 53, p. 244. 

Sarma 2015b, no. [16] 
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GO 16® CELESTIAL GLOBE ATTRIBUTABLE TO LALAH BULHOMAL LAHORl 

Not dated, 19th Century 
Diameter 103 mm 

Oxford, Museum of the History of Science (# 36638) 

ESS 86 


Figure G016.1 - Globe with stand (photo by S. R. Sarma) 
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Savage-Smith states that ‘[t]he star positions relative to the ecliptic generally 
conform with those of the seventeenth-century Lahore workshop’. 1214 But the S- 
shaped legs in the stand and more particularly the graduated arc of 90° attached to the 
meridian ring establish without any doubt the close affinity between this globe and G011 
which is attributable to Lalah Bulhomal Lahori. Therefore this globe also can be 
attributed to the same versatile instrument maker of the mid-nineteenth-century Lahore. 

The globe is cast as a single hollow sphere by the lost wax method; two plugs are 
visible. The engravings are filled with a white substance. 

Circles 

The equator and the ecliptic are divided in 2° and 6°; the equator is numbered 
from 6 to 360 continuously from the vernal equinox, while the ecliptic is numbered from 
6 to 30, separately in each zodiac sign. The names of the zodiac signs are engraved along 
the ecliptic. There are also ecliptic latitude circles, equatorial tropics and polar circles. 

Stars 

The positions of 57 stars are marked by asterisks or x-s and their names are 
engraved next to these symbols. 

Stand 

The stand consists of a massive horizon ring supported by four legs which are 
decorated by a leaf pattern and which rest on cone-like feet, as in the globe made by 
Bulhomal in 1842 (see Figure G008.1). The horizon ring is divided in 2° and 6° and 
numbered from 6 to 90, starting from the east and west points and converging at the 
north and south points, where there are notches cut for the meridian ring. A semi¬ 
circular arc attached to the underside of the horizon ring at its east and west points 
supports the meridian ring. The meridian ring is also graduated in the same manner as 
the horizon ring in 2° and 6° and numbered from 6 to 90 separately in each quadrant. 
In one half of the meridian ring, from zero point to zero point, the thickness is normal 
and is flush with the surface of the globe; in the other half the thickness is reduced so 
that there is a recess between the ring and globe. At the midpoint of this thinner half 
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Savage-Smith 1985, p. 260. 
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which is marked by 90° an arc of 90° is attached by a pin with a heavy conical head. 
The arc is graduated in single degrees; it can be rotated and is useful for measuring the 
altitude. 1216 At the zero points on either side of the meridian ring, there are protruding 
bits which rest on the horizon ring and keep the meridian ring firmly in position. Holes 
are bored in the meridian ring and labelled for northern latitudes of 21 °, 24°, 32°, 48°, 
66;30° and for southern latitudes of 21°, 24°, 29° and 72°. The meridian ring is set up 
in such a manner that the thicker half stays at the bottom and the pin holding the 
graduated arc at the zenith. A long rod with a circular tip at one end serves as the axis. 
The globe can be adjusted to different terrestrial latitudes by inserting the axis into the 
appropriate pair of holes in the meridian ring. 

Provenance 

The globe was bought from Sayyid Bahadur Shah in Lahore by the well-known 
orientalist Henry Beveridge ((9 February 1837 - 8 November 1929) of the Indian Civil 
Service who translated Aba al-Fadl’s Akbarnama into English. Beveridge sold it to 
Lewis Evans who presented it to the museum in 1924. 

The globe was displayed at the exhibition on Science in India held at the Science 
Museum, London, in March-August 1982 in connection with the Festival of India. 1216 

Bibliography 

Anderson 1982, no. 125, p. 34. 

Savage-Smith 1985, no. 86, pp. 260-261 


1215 This feature is introduced by Diya al-Din Muhammad in his globe of 1055 /1645 (F008) and is 
emulated in GO 10 and G011 both attributable to Bulhomal Lahori. 
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Cf. Anderson 1982, no. 125, p. 34. 
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GO 17 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1217 

19th century 
Diameter 140 mm 

London, Science Museum (# 1914-597) 

ESS 89 

The globe is not signed, but the meridian ring is made in the same manner with 
varied thickness as in G010, G011 and G016, in order to receive a graduated arc of 90° 
for measuring the altitude. Therefore, like the above-mentioned globes, this globe too 
can be attributed to Lalah Bulhomal Lahurl. 

The globe is cast as a single hollow sphere; several plugs are visible. 

Circles 

The equator and ecliptic are divided in 1 ° and 6°; the equator is numbered from 6 
to 360 continuously from the vernal equinox and the ecliptic from 6 to 30, separately in 
each zodiac sign.. Ecliptic latitude circles are represented by thick lines, but the tropics, 
equinoctial colure, equatorial and ecliptic polar circles by dotted lines. The names of the 
zodiac signs are engraved along the ecliptic; the names of the poles, colures and 
equinoxes are also engraved. 

Stars 

The positions of about 150 stars are indicated by inlaid silver points, each enclosed 
in an engraved circle. The star names are engraved next to the positions. 

Stand 

At present, the globe is mounted on a non-contemporary wooden quadruped stand. 
Of the original stand, only the meridian ring is extant. It is divided in 1° and 6° and 
numbered from 6 to 90 separately in each quadrant. Half of the ring, from one zero point 
to the other, is flush with the surface of the globe, while the other half is recessed to 
allow a rotating arc of 90° with which the altitude can be measured, but the arc is now 
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Entry based on Savage-Smith 1985, no. 89, p. 262. 



GO 17 - Celestial Globe, not signed, not dated 


3051 


missing, although the pin to hold the arc is intact. The point where the pin is inserted is 
labelled as nisf al-nahar (midday). Holes are bored in the meridian ring for the northern 
latitudes of 24°, 27°, 32°, 51° and 66;30°and for southern latitudes of 18°, 29°, 35° 
and 72°. When the meridian ring is properly set up in the stand, the lower half of the 
ring will be below the horizon ring. The latitude numbers next to the holes in both 
semicircles are engraved in such a manner that they can be read easily. 

Provenance 

Lent by the Royal Astronomical Society to the Science Museum 
Bibliography 

Savage-Smith 1985, no. 89, p. 262. 
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GO 18 CELESTIAL GLOBE, NOT SIGNED, 1255 AH (AD 1839-40) 1218 

Diameter 165 mm, height with stand 233 mm 
PLU 



Figure GO 18.1 - Globe with stand (courtesy Museum of the History of Science, Oxford) 
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Entry based on a photo and several photocopies of photos in the archives of the Museum of the 
History of Science, Oxford. 
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This globe is not signed, but is dated in 1255/1839-40, which is the same year 
when Bulhomal Lahori produced his celestial globe in Sanskrit ( REF _Ref479938347 
\r \h H002). However, the stand shows has no resemblance to the stands made by 
Bulhomal; on the other hand, it bears greater similarity to the stands made by Diya’ al- 
Dln. 1219 The constellation figures do not show any similarity with either those on the 
globes by Bulhomal or on the globes by Diya’ al-Dln. Therefore, it is difficult to situate 
the globe in a spatial context, except to say that it was made somewhere in India in the 
nineteenth century. 

Circles 

The equator and ecliptic are divided in 1 ° and 5°; on the equator, groups of 5° are 
numbered from 5 to 360 continuously from the vernal equinox onwards; on the ecliptic 
these are numbered from 5 to 30 separately in each zodiac sign. There are also drawn 
equatorial tropics, equatorial polar circles and ecliptic latitude circles. The names of the 
zodiac signs are not written along the ecliptic. The north celestial pole is labelled qutb 
shamali, but there is no label for the south celestial pole. 

Constellation Figures and Stars 

All the 48 constellation figures are drawn and the positions of about 1020 stars are 
marked with inlaid silver points. The names of the constellation figures are engraved 
together with the prefix surat and sometimes also with their serial numbers. The names 
of several prominent stars are also engraved. The available photos and photocopies do 
not show all the constellations very clearly; the few that can be seen well, like Feo and 
Argo Navis, exhibit very unusual iconography; the human figures are also depicted in a 
manner which does not occur in any Indo-Persian globe. Andromeda, Virgo and 
strangely Bootes have very delicately drawn feminine faces. 


1219 


Globe nos. F008, F013, F019 and F021 by Diya’ al-Din Muhammad are mounted on similar stands; 
in particular, there is a close similarity between the stand of the present globe and that of F013. 
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Figure G018.2 - Andromeda and Cepheus (detail of Figure G018.1) 

Andromeda is depicted as a slender young women with heavy bosom; her upper 
torso is bare; the lower half appears to be covered by a piece of cloth wrapped around 
rather than by a dress. Her arms are stretched out into two directions; to the wrists are 
attached broken chains (as if she has freed herself from her captivity). The face in three 
quarters profile and her flowing hair are well done; the facial expression is very 
appropriate for a woman in distress. The title of the figure together with the serial 
number is engraved as surat al-Mar’ah al-Musalsal[ah] 20, ‘figure of the chained 
woman’. The star at her waist is named Janb al-Musalsalah, ‘side of the chained 
[woman]’ (|3 Andromedae). The star on her forehead is given just one name which 
pertains to Pegasus, viz. surrat al-Faras, ‘navel of the horse’ (5 Pegasi). 

The figure and the posture of Cepheus are most unusual; he is shown as a large 
man with a bald head and a huge belly. His left arm is raised high and there is a stick in 
his hand. With the right hand he seems to be touching Cassiopeia’s head, or pulling her 
hair. No clothing is clearly discernable. The title reads surat QTqa’us 4, ‘figure of 
Cepheus 4’. Above his head is engraved the name Kawkab[a] al-Firq, ‘two stars of the 
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flock’ (a|3 Cephei); this name is derived from an older indigenous Arabic tradition 
which sees in this region a shepherd, his dog and his flock. 1220 

The figure of Cassiopeia is hardly discernable; there are faint traces of a head and 
two legs, but none of the chair. Next to the head is the star name Reis Dhat al-KursT, 


‘head of the one with the chair’ (X Cassiopeiae). 



Figure G018.3 - Bootes (detail of the photo in Sotheby’s catalogue of 1989) 


Most unusually Bootes is depicted as a female with a delicate face, long hair, a 
scarf floating in air westwards. The title reads surat c Awwa’, ‘the howler’, followed by 
the serial number 3; but actually it should be 5. 


1220 


Cf. Savage-Smith 1985, p. 138. 
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Figure G018.4 - Leo, Hydra and Argo Navis (from Anon 1989, p. 11) 


On the right-hand side of Figure G018.4 can be seen, from the top to the bottom, 
the figures of Ursa Major, Leo, Hydra and Argo Navis. Here Leo is depicted as a tiger 
with many meticulously drawn stripes; its tail is coiled into a perfect circle. The only 
other globe where Leo is depicted as a tiger is the one made by Hamid of the Lahore 
family in 1683 (see Figure F034.5). 

At the bottom of the right-hand side is the figure of Argo Navis which is also 
depicted in a most unusual manner. There seems to be one mast; its upper portion is 
covered by the massive body of Hydra. From there are suspended eight large ropes to 
which are tied four wheel-like discs of unknown function. Also suspended is a rolled- 
up sail. Other details are not clearly discernable. 
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Figure G018.5 - Autumnal equinox 
(photocopy courtesy Museum of the History of Science, Oxford) 

In the lower half of Figure G018.5 can be seen the tail end of the massive body of 
the serpent Hydra; the tip of the tail is coiled in this rendering, which is also unusual. In 
the upper half is the figure of Virgo, with a delicately drawn face. 
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Figure G018.6 - Vernal equinox with Andromeda and Cetus 
(photocopy courtesy Museum of the History of Science, Oxford) 

In the upper half of Figure GO 18.6 is the figure of Andromeda which has already 
been described above. In the lower half the figure of Cetus is depicted, like the figure 
of Hydra, with a massive body terminating in a coil. This is the only rendering on the 
Indo-Persian globes which comes close to the European renderings of Cetus as a whale. 
The only available image does not clearly show how the head is depicted which lies 
between the graduated scales of the equator and ecliptic. The title surat al-Qaytus, 
‘figure of Cetus’, is engraved on the body. There are four named stars: Fam Qaytus, 
‘mouth of Cetus’ (y Ceti); Sadr al-Qaytus, ‘breast of Cetus’ (ft Ceti); Dhanab al-Qaytus 
ShamdlT, ‘northern tail of Cetus’ (i Ceti) and Dhanab al-Qaytus Janubi, ‘southern tail of 
Cetus’ (|3 Ceti). 
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Stand 



The stand consists of horizon ring supported by three legs which are slightly 
curved like the inverted Roman letter S which rest on hexagonal bases. The horizon ring 
is divided in 1° and 5° and numbered in 5s from 5 to 90, starting at north and south 
points and ending at the east and west points. The cardinal points are labelled as nuqtah 
janub, ‘south point’; nuqtah sharq, ‘east point’; the other two points are not visible in 
the available photos. At the north and south points, there are slots cut into the inner edge 
of the horizon ring for the meridian ring to pass through, but the meridian ring is 
missing. At the east and west points on the underside of the horizon ring is attached a 
semi-circular arc to support the meridian ring. 


Figure G018.7 - Inscription 

(photocopy courtesy Museum of the History of Science, Oxford) 


Inscription 

The six ecliptic latitude circles converge at the southern ecliptic pole. One of these 
circles is the solstitial colure which passes through the southern celestial pole. Unlike 
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the northern celestial pole, this one is not named. Along another ecliptic latitude circle 
is the inscription which reads: 

khatam al- c amalfi sanah 1255 al-hijri 

‘completion of the work in the year 1255 Hijrl’ [AD 1839-40]. 

Provenance 

In the archives of the Museum of the History of Science, Oxford, there is a photo 
and several photocopies of photos of this globe with the following remark by Francis 
Maddison: 

‘INDIAN GLOBE | Not signed | Inscribed near the south pole | ‘Finished the 
work in the year 1236 [sic!] of the Hijra’ Brass. Overall height 233 mm 
Diameter of the globe 165 mm Brought to the museum for examination on 
19 February 1986 j Stuart Talbot | 63 Portobello Road | Fondon W 11 Neg. 
86-18 abc.35.S.’ 

There is also a typed letter from Stuart Talbot, of 11 February 1986, asking for an 
appointment. 

On 12 April 1989, this globe came up for auction at Sotheby’s, Fondon. In July 
1989, the High Commission for the Development of Arriyadh, Saudi Arabia, held an 
exhibition on Islamic Science and Learning at Washington, D.C., with manuscripts and 
artefacts collected from different museums. The present globe was also displayed in this 
exhibition. Obviously it must have been acquired by some museum at the Sotheby’s 
auction of 12 April 1989. The exhibition catalogue reproduces a photo of this globe 
(Figure G018.7), but does not mention the source of the globe. 

Bibliography 
Anon 1989, p. 11. 

Sotheby’s, Fondon, auction catalogue of 12 April 1989, Islamic Works of Art, Carpets 
and Textiles, of this date, lot. 158. 
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GO 19® CELESTIAL GLOBE BY MlR BAHADUR MAHDl HUSSAYN KHAN, 
1279 AH (AD 1862-63) 

Diameter 161 mm 

Lucknow, Darul Uloom Nadwatul Ulama 



Figure G019.1 - Globe with stand (photo by S. R. Sarma) 


Mir Bahadur Mahdl Hussayn Khan produced two globes in the year 1279 AH (AD 
1862-63). Both are made of copper, but by different processes. The present one is made 
of two hemispheres first and then joined along the celestial equator. The second globe 
(G020) is very heavy and appears to have been cast as a solid sphere. Both these 
processes are unusual in the production of celestial globes in India. At present both the 
globes are mounted on stands of two different styles and of two different metals. The 
copper stand of globe G020 is very unusual in Indian context as will be explained in the 
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next entry. The brass stand of the present globe is of the traditional style, but it does not 
actually belong to the globe, for it is too small for this globe. This means that the original 
copper stand of the present globe is missing just as the original brass globe belonging to 
the present brass stand. 



Figure G019.2 - Winter solstice (photo by S. R. Sarma) 


Circles 

The ecliptic and the equator are represented by double bands, one band divided in 
1 ° and the other band in 5°. Very unusually both the scales are numbered from 5 to 360 
continuously from the vernal equinox. Equatorial tropics, equatorial polar circles and 
the ecliptic latitude circles are represented by single lines. Again, very unusually, the 
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equatorial polar circles are not continuous; at the equator they are shifted slightly (see 
Figure F019.2). 

Several circles like equator, ecliptic, equatorial tropics, equatorial polar circles are 
named and also the points like the equatorial and ecliptic poles, as well as the equinoctial 
and solstitial points. 


Figure G019.3 - North pole and meridian ring (photo by S. R. Sarma) 

Stand 

The stand consists of a horizon ring which is divided unevenly in 1 °; groups of 6° 
are numbered from 6 to 90, separately in each quadrant, starting from the east and west 
points and reaching up to the north and south points. The horizon ring is supported by 
four balustrade-like legs which rest on an eight-lobed ring. To the underside of the 
horizon ring, at its east and west points, is attached a semi-circular arc which supports 
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the meridian ring. The meridian ring is divided unevenly in 1°; groups of 5° are 
numbered from 5 to 90, separately in each quadrant in such a way that the numbering 
ends at the two poles. 



Figure G019.4 - Signature of the globe maker (photo by S. R. Sarma) 


Inscription 

The signature of the globe maker is engraved in the House of Virgo, in the form 
of a monogram created by an artistic arrangement of letters; the signature contains just 
the name of the maker and the year of production: 

Mir Bahadur Mahdi Hussayn Khan 1279. 

The Hijrl year 1279 corresponds to AD 1862-63. 
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G020® CELESTIAL GLOBE BY MlR BAHADUR MAHDl HUSSAYN KHAN, 
1279 AH (AD 1862-63) 

Diameter 104 mm 

New Delhi, National Museum (# 56.98/b) 



Figure G020.1 - Globe with stand (photo by S. R. Sarma) 

The globe is cast as a solid sphere and is quite heavy; holes are bored at the 
equatorial poles. 
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Circles 

The equator and the ecliptic are drawn as single lines; divisions of single degrees 
are marked by short perpendicular lines and those of 5° by slightly longer perpendicular 
strokes. The names of the zodiac signs are engraved along the ecliptic. The equinoctial 
and solstitial colures are also drawn as single lines; the former is emphasized by dots 
placed along its length. Besides these, there are ecliptic latitude circles, equatorial 
tropics and equatorial polar circles. 

Some of these circles are named. Tropic of Capricorn carries the name madar rds 
al-jadi and Tropic of Cancer madar rds al-saratdn. Solstitial colure is designated as 
da’irah marrah bi-l-aqtdb al-arba c ah. On the solstitial colure, the segments between the 
ecliptic and equator are designated as mayl kullT, ‘complete declination’, i.e., the 
maximum declination of the ecliptic from the equator. 

Moreover, some of the points on the globe are named. Thus the vernal equinox is 
named itidal rabfT and the autumnal equinox i c tidal kharifi. The north and south 
equatorial poles are labelled respectively as qutbfakak shamdlTmu'addil and qutbfakak 
janubi mu'addil. Both the poles of the ecliptic are named qutb falak al-buruj without 
specifying the direction. 

Stand 

The stand looks exactly like the one illustrated in Ghulam Hussayn Jawnpuri’s 
Jami'Bahadurkhani (see Figure G006.7). At the east and west points of the underside of 
the horizon ring is attached a semi-circular arc which passes through a cylindrical unit. 
The meridian ring also passes through a groove at the top of this cylindrical unit; it can 
be adjusted according to the terrestrial latitude. To the lower part of the cylindrical unit 
are attached three legs which are elegantly curved like the Roman letter S. 

The outer diameter of the horizon ring measures 137 mm and the inner diameter 
115 mm. The upper surface of the horizon ring is divided into three concentric bands. 
The innermost band is divided in single degrees marked by dots. In the middle band, 
groups of 5° are numbered in common Arabic/Persian numerals from 5 to 90, separately 
in each quadrant; in the outer band groups of 10° are numbered in Abjad notation from 
10 to 90, separately in each quadrant. The counting in these two bands commences at 
the east and west points and ends at the north and south points. 
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The outer diameter of the meridian ring is 120 mm and the inner diameter 115 mm. 
The sides of the meridian ring are divided in 1° and 10° and numbered in Abjad from 
10 to 90, separately in each quadrant. 



Inscription 

The name of the globe maker is engraved as a monogram exactly as in the previous 
globe (Figure GO 19.4): 

Mir Bahadur MahdT Hussayn Khan, 1279. 

The Hijri year 1279 corresponds to AD 1862-63. 
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G021 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1221 

19th century 
Diameter 200 mm 

Switzerland, Bern, Bernisches Historisches Museum (# Inv. 1914.610.0174) 



Figure G021.1 - Andromeda, Perseus, Cassiopeia, Cepheus and others 
© Bernisches Flistorisches Museum, Bern 


The globe appears to have been cast as a single hollow sphere by the cire perdue 
method, but no plugs are visible. Holes are bored at the equatorial poles for inserting 
the axis. The stand is not extant. Some of the human figures display European influence. 
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Entry based on four images kindly sent by Flora Torelli, Bernisches Historisches Museum, Bern. 
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Circles 

The equator and the ecliptic are divided in 1 ° and 5°; the former is numbered from 
5 to 360 continuously from the vernal equinox onwards and the ecliptic from 5 to 30, 
separately in each zodiac sign. The names of the zodiac signs are engraved along the 
ecliptic. Ecliptic latitude circles are drawn at intervals of 30°. The north and south 
celestial poles are named respectively as qutb shamdlT nufaddil and qutb janubi 
inu'addil. The ecliptic pole in the north and in the south are designated as qutb shamdlT 
falak al-buruz and qutb janubifalak al-buruz respectively. 

Constellation Figures and Stars 

The full set of 48 classical constellation figures are neatly engraved; the positions 
of some 1020 stars are marked with inlaid silver nails and the names of some prominent 
stars are also written. Interestingly, Andromeda, Cassiopeia, Cepheus and Virgo are 
clothed in dresses of European style, borrowed obviously from some paintings or other 
images from Europe; likewise, the headgear of Cassiopeia and Cepheus are also more 
European than Islamic. Perseus, Hercules, Ophiuchus, Sagittarius and Aquarius wear 
Rajasthan-style turbans. Andromeda and Centaurus have their tied up in a double bun 
on their heads, a style I have not seen anywhere else. The eyes of the human figures, 
and of the animals, and birds have oval shape, but without any pupils. 

The names of the constellation figures are often preceded by the prefix surat ( spelt 
sometimes and some other times but not in all cases. The names of the 

zodiac signs are written along the ecliptic, but the names of the figures representing 
these zodiac signs are not written; in the available photos show the pictorial 
representations of Leo, Virgo, Libra, Sagittarius, Capricorn, Aquarius and Pisces, but 
these are all without their titles, as the other constellation figures are. 

Figure G021.1 shows Andromeda, Perseus, Cassiopeia and Cepheus, besides some 
zoomorphic figures. On the left is the tall figure of Andromeda. She wears a knee- 
length coat which opens in the front. Below the girdle, the two sides of the coat are 
turned back to show the lace-edged petticoat worn underneath. This dress is clearly 
borrowed from some European images. Cepheus wears a short jacket, which also opens 
in the front as in European jackets. The crown on the head of Cassiopeia and the hat 
worn by Cepheus display clear European influence. 
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The title of the figure of Andromeda is engraved above her right arm as surat al- 
Mar’ah al-Musalsalah, ‘figure of the chained woman’. The name of the star on her head 
is engraved above her left arm as Ras al-Mar’ah al-Musalsalah, ‘head of the chained 
woman’ (a Andromedae); the second name of the star which pertains to Pegasus is 
written to the left of her head as Surrat al-Faras, ‘naval of the horse’ (5 Pegasi). 
Likewise the two names of the star on the right of her waist are written as Janb al- 
Musalsalah, ‘side of the chained [woman] and Bain, ‘belly [of the fish]’ (|3 
Andromedae). The star on her right foot carries the name Rijl al-Musalsalah, ‘foot of 
the chained [woman]’ (y Andromedae). 

To the lower left of Andromeda is the figure of Cassiopeia seated on a chair. She 
wears a long coat which reaches up to her ankles and opens in the front. Her head is 
adorned with a crown. The throne on which she is seated consists of four very thin legs, 
with heavy feet and with finials at the top that resemble spear-heads. The title of the 
figure is engraved along the height of the throne: Dhcit al-Kursl, ‘the one with the chair’. 
The star on her right hand is named Kaff al-Klmdib, ‘dyed hand’ (|3 Cassiopeiae). 

The figure of Cepheus, her husband, is drawn behind her chair in a kneeling 
posture, with his arms outstretched in both directions. The figure is entitled QTqa’us. 
The star on his left knee is named al-Rd’T, ‘the shepherd’ (y Cephei); the double stars 
on his left arm carry the name al-Firq, ‘the herd’, (a|3 Cephei). 

The figure of Perseus is dressed in a short jacket, loose trousers which are quite 
unusual on Indo-Persian globes and a turban. It carries the title Barsd’us Ramil Ras al- 
Ghul, ‘Perseus, the bearer of the Ogre’s head’; the star on the Orge’s head carries the 
name Ras al-Ghul, ‘head of the Ogre’ (|3 Persei). 

All the four figures wear a girdle or belt and not a Mughal sash and hanging ends. 

The north ecliptic pole where the six ecliptic latitude circles converge is named 
qutb shamalT falak al-buruz and the northern equatorial pole where a hole is bored 
carries the name qutb shamalTmiTaddil. The figure of Draco, which is coiled around the 
ecliptic pole, is entitled surah al-Tinmn, ‘figure of the dragon’. 

The figure of Ursa Minor, drawn between the two northern poles, is entitled Dubb 
Asghar, ‘small bear’. There are two named stars: Anwar al-Farqdayn, ‘brighter of the 
two calves’ (|3 Ursea Minoris) and JadT, ‘goat’ (a Ursae Minoris, Polaris). 
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© Bemisches Historisches Museum, Bern 

Figure G021.2 shows the graduated scales of the equator and the ecliptic 
intersecting at the vernal equinox on the far right. On the left of the image are the two 
figures of Hercules and Ophiuchus placed in opposed directions. Both wear elaborate 
turbans. Hercules wears a knee-length tunic and above it a shorter jacket, which opens 
in the front. The two sides below the girdle are turned back as in the coat worn by 
Andromeda. The figure is entitled sural Jdthi, ‘figure of the kneeling [man]’ and the star 
on his forehead Rds al-Jdthi, ‘head of the kneeling [man]’ (a Herculi). His companion 
Ophiuchus wears a short tunic with short sleeves and wavy hemline. 

In the upper register are the figures of Lyra, Cygnus and Pegasus. The figure of 
Lyra is depicted as a vase with an arch-like cover; it is entitled surat Shulydq, ‘figure of 
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tortoise’ and the star in it Nasr Wdqi c , ‘falling eagle’ (a Lyrae, Vega). The Figure of 
Cygnus is drawn with both wings outstretched and the legs folded forward. The title of 
the figure reads surat Dajdjah, ‘figure of the fowl’. There are three named stars: Dhanab 
al-Dajdjah, ‘tail of the fowl’ (a Cygni); Minqdr al-Dajdjah, ‘beak of the fowl’ (|3 Cygni) 
and Rukbat al-Dajdjah, ‘knee of the fowl’ (w 12 Cygni). 

In the figure of Pegasus, the wing is very elaborately decorated. The title reads 
Far as A c z,am, ‘the larger horse’. The named stars are: Matn al-Faras, ‘side of the horse’ 
(a Pegasi); Mankib al-Faras, ‘shoulder of the horse’ (P Pegasi); Jandh al-Faras, ‘wing 
of the horse’ (y Pegasi); Surrat al-Faras, ‘navel of the horse’ (5 Pegasi); Fain al-Faras, 
‘mouth of the horse’ (e Pegasi). 

Just above the equator scale are the figures of Aquila, Sagitta, Delphinus, and 
Equuleus, which are drawn in a conventional manner. Aquila is entitled surat c Uqdb, 
‘figure of the eagle’; there are two named stars: Nasr Td’ir, ‘flying eagle’ (a Aquilae) 
and Dhanab al-Uqdb, ‘tail of the eagle’ ('C Aquilae). Sagitta is entitled surat Salmi, 
‘figure of arrow’. Delphinus carries the title surat al-Ddlfin, ‘figure of dolphin’. The 
star on its tail is named Dhanab al-Ddlfin, ‘tail of the dolphin’ (e Delphini). Equuleus 
has the title: al-Qifat al-Faras, ‘the part of a horse’. 

Along the ecliptic are the figures of the four zodiac signs Sagittarius, Capricornus, 
Aquarius and Pisces. Sagittarius is represented as half man and half-horse. The most 
notable feature is the elaborate turban, two loose ends of which float eastwards to 
include the stars located there. The title of the figure is not given. There are three named 
stars: Rukbat al-RdmT, ‘archer’s knee’ (a Sagittarii); Urqub al-RdmT, ‘archer’s 
tendon’(p 12 Sagittarii); and c Ayn al-RdmT, ‘eye of the archer’ (v 1,2 Sagittarii). 

Capricorn is also a hybrid figure; in the front half is the head and forelegs of a 
goat and the hind part is with a fish tail. The goat’s head with large horns and a beard 
under the chin is depicted well; so also the fish tail which makes a loop and stretches 
upwards. There is no title of this figure either. The double star on its ear is named sa c d 
dhabih, which roughly means ‘omen of sacrifice’ (a 12 p Capricorni) 

The figure of Aquarius wears a turban and a short tunic, the wavy hemline of 
which stops above the knees. His face is in complete profile. With his left hand, he is 
pouring water out of a vessel; the undulating stream of water flows up to the mouth of 
Piscis Austrinus, which is drawn as a fish with an almost human face, with eye-brows, 
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eyes, nose and a wide mouth. There is no title of the figure of Aquarius, but there are 
three star names. The star on the palm of his outstretched right hand is named sa c d bula c , 
which refers to two or three stars which constitute the twenty-third lunar mansion of the 
same name. On the left side of tunic is engraved the name sa c d’l-malik, ‘the royal omen’; 
it refers to two stars on the left shoulder (ao Aquarii). On the right side of his tunic is 
the name sa c d al-sifud, ‘omen of good fortune’; it is the name of twenty-fourth lunar 
mansion and refers to two stars on the right shoulder of Aquarius (|3§ Aquarii) and one 
on the tail of Capricorn (c 1 Capricorni). 1222 

Finally, on the ecliptic just west of the vernal equinox is the figure of the western 
fish of the constellation Pisces; it is a conventional drawing of the fish without the title 
and without any star name. 


1222 


On these sa c d stars, see Savage-Smith 1985, pp. 130-131, 181-185. 



3074 


Indo-Persian Celestial Globes produced by others 



Figure G021.3 - Virgo, Hydra, Corvus, Centaurus and others 
© Bernisches Historisches Museum, Bern 


Figure G021.3 shows the pictorial representations of Leo and Virgo in the upper 
register, drawn on the ecliptic. Leo is drawn rather indifferently with a head that hardly 
looks lion-like. There is no title. The named stars are Qalb al-Asad, ‘heart of the lion’ 
(a Leonis); al-Sarfa, ‘change of the weather’ (|3 Leonis); Zahr al-Asad, ‘back of the 
lion’ (5 Leonis) and Ras al-Asad [ShamdlT], ‘[northern] head of the lion’ (p Leonis). 

The figure of Virgo is also done rather indifferently. Her head is completely in 
profile, facing south and her two feet are also turned southwards. This is contrary to the 
usual practice of representing Virgo as facing north and walking towards north. The 
head is drawn carelessly with hardly any features are discernable. Her clothing, 
however, shows clear European influence. She wears a long ankle-length gown with 
long sleeves and with a wavy hemline. Above it, she wears another jacket which is much 
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shorter, but also with wavy hemline. On the top of these, a sash is tied around the waist, 
one end of which hangs down as in Islamic clothing. Her right arm is straight with the 
palm resting on the equator. The left arm is stretched backwards with an ear of wheat in 
the hand. No title is visible. The star on her right palm is named Simak A c zal, ‘unarmed 
Simak’ (a Virginis); on the hemline is written Ghafr, it is the name of the fifteenth lunar 
mansion and represents the three stars ikX Virginis. 

In the lower register are the figures of Hydra, Crater and Corvus. The long figure 
of Hydra traverses though the four zodiac houses of Leo, Virgo, Libra and Scorpio. The 
roundness of its body is indicated by short oblique strokes on the outline. Its title is not 
visible. The star near its head is named Mankhar al-Shujd c , ‘nose of the serpent’ (o 
Hydrae); the star on its body below the equator is named Fard al-Shujd c , ‘isolated one 
of the serpent’ (a Hydrae); there is also another name c Unuq al-Shujd c , ‘neck of the 
serpent’. Al-Sufi states that these two are the names of the same star. 1223 These two 
names occur also of on the globe made by Diya’ al-Dln in 1660 which is now in Berlin 
(F018). 1224 

Crater is located on the body of Hydra about the middle of its length. It has the 
shape of an open-mouthed vessel with a narrow bottom and a base; it is beautifully 
decorated with a pattern of tulips. Its title reads surat Bat an, which must be an error for 
Bdtiyah, ‘figure of the bowl’. 

Next to it is the figure of Corvus, shown pecking at Hydra with its beak. It is 
entitled 

surat Ghurab, ‘figure of the raven’; there are two stars: Minqdr al-Ghurdb, ‘beak 
of the raven’ (a Corvi) and Jandh al-Ghurdb, ‘wing of the raven’ (y Corvi). 

Below the tail of Hydra is the figure of Centaurus, half human and half equine. 
The human half is clothed in a tunic, with a collar, long sleeves and wavy hemline at the 
waist His face is shown in profile. As in the case of Andromeda, his hair is also tied up 
as a double bun on the top of his head. The vine twig in his right hand is drawn as a 
palm frond. The title reads surat Qanturus, ‘figure of Centaurus’; the star on the hoof of 


1223 Sufi 1874, p. 233; see also Savage-Smith 1985, p. 203. 

1224 Kliiber 1935, p. 20; Kliiber identifies Fard al-Shuja c as a Hydrae, but does not give any 
identification to c Unuq al-Shuja c . 
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the horse is named Rijl al-Qanturus, ‘foot of Centaurus’ (a Centauri). With his left hand, 
he holds the hind legs of the wild beast which is entitled surat al-Sab c , ‘ figure of the 
wild beast’. 



Figure G021.4 - Argo Navis, © Bernisches Historisches Museum, Bern 


The figure of the ship in the constellation Argo Navis is perhaps the most realistic 
representation of a ship on Indo-Persian globes, with tall masts, to which sails are 
attached, and without the oversized leonine figurehead. Title: surat Safinah, ‘figure of 
the ship’. Instead of two oars, there is a single anchor with a star named Suhayl, 
Canopus, (a Carinae). 

The southern ecliptic pole is named qutb janubi falak al-buruj and the southern 
equatorial pole qutb janubi mu'acldil. 
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G022 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1225 

Probably 17th Century 
Diameter 166 mm 

Chicago, Adler Planetarium (# A-140) 

ESS 41 



Figure G022.1 - Globe with stand (accession no. A-140) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Savage-Smith 1985, no. 41, pp. 239-240, and photos kindly provided by the Adler 
Planetarium. 
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In her description of this globe, Emilie Savage-Smith writes: ‘star positions 
relative to the equinoxes conform to those of the seventeenth-century Lahore workshop. 
... Probably Indo-Persian product of the seventeenth-century Lahore’ 1226 But the 
constellation figures, as far as one can see, are too crudely done to be a product of the 
Lahore workshop. 

The globe is cast as a single hollow sphere; five plugs are visible and there is a 
large hole where the plug is missing (see Ligure G022.2). 

Circles 

The equator and the ecliptic are graduated in 1° and 5°. The equator is numbered 
continuously from 5 to 360 from the vernal equinox onwards; the ecliptic is numbered 
from 5 to 30, separately in each zodiac sign. The names of the zodiac signs are engraved 
along the ecliptic. There are ecliptic latitude circles. 

Constellation Ligures and Stars 

All the 48 constellation figures are drawn and the positions of about 1020 stars are 
marked by inlaid silver points. The names of the constellations and those of some 
prominent stars are engraved. The surface of the globe is very badly damaged. Therefore 
it is difficult to compare the constellation figures with those on the celestial globe made 
by the members of the Lahore family. The few figures that are distinctly visible, like 
those of Cepheus or Cygnus in Ligure G022.2, are rather crudely drawn. 


1226 


Savage-Smith 1985, p. 240. 
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Figure G022.2 - Another view the globe (accession no. A-140) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 

Stand 

The stand consists of a horizon ring which is supported by four straight legs resting 
on an eight-lobed ring with cross-bars. The horizon ring appears to be contemporary, 
but is too small for this globe. The entire stand must have been made for another globe. 

The horizon ring is graduated in 1 ° and 5° and numbered from 5 to 90, separately 
in each quadrant, starting at the east and west points and reaching up to the north and 
south points. The names of the four cardinal points are engraved near the edge. A zenith 
ring, gradated in 1° and 5°, is made in two parts, which are hinged to the top of the 
horizon ring; at the zenith point there is a mechanism to lock these parts together. 
However, one of the parts is lost and there remains just one single arc of 90°. The 
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meridian ring is not graduated and appears to be a recent addition. No semicircular arc 
is attached to the underside of the horizontal ring to support the globe. 

Provenance 

Acquired by the Adler Planetarium in 1941 from a private collector. 
Bibliography 

Savage-Smith 1985, no. 41, pp. 239-240. 

Emilie Savage-Smith in Pingree 2009, pp. 230-231. 
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G023 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1227 

19th Century 
Diameter 127 mm 

London, National Maritime Museum, Greenwich (# GLB0004) 

ESS 48 

The globe is cast as a single hollow sphere; there is a hole with a diameter of 26 
mm where a plug was once. The reference circles are drawn very faintly, but the 
constellation figures are engraved with bolder lines. 

Circles 

The equator is represented by a single ungraduated line drawn very faintly and the 
equator by an ungraduated dotted line. The ecliptic latitude circles are also drawn very 
faintly; the solstitial colure is dotted. The names of the zodiac signs, with the prefix burj, 
are engraved along the ecliptic 

Constellation Figures and Stars 

All the 48 constellation figures are drawn and some 1020 positions of stars are 
marked by inlaid silver points, whose sizes vary roughly according to the star’s 
magnitude. The names of constellation figures are engraved with the prefix kawcikib and 
also the names of 83 stars. 1228 The constellation figures are often simple outlines without 
much detail. 

Stand 

Ungraduated horizon ring is supported by four legs resting on a circular base. The 
legs are decorated with cubic knobs in the middle. An inverted semi-circular arc is 
affixed to the circular base to support the meridian ring. The meridian ring is not 
graduated, lacks holes for mounting the axis of the globe and does not properly fit in the 
notches made in the horizon ring. Thus the stand is not quite functional. 


1227 Entry based on Savage-Smith 1985, no. 48, p. 243 and Ackermann 1999, pp. 182-184. 

1228 These are listed in Ackermann 1999, pp. 183-184. 
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Provenance 

Presented by Sir James Caird in February 1936. 
Bibliography 

Savage-Smith 1985, no. 48, p. 243 
Ackermann 1999, pp. 182-184, with three figures. 
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G024 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1229 
19th century 

Diameter 170 mm, height of the globe with stand 295 mm 
Jaipur, City Palace, Maharaja Sawai Man Singh II Museum 



Figure G024.1 - Globe with stand (photo by Dr Giles H. R. Tillotson) 


1229 


Entry based on the photos kindly provided by Dr Giles H. R. Tillotson, Director of Research, 
Maharaja Sawai Man Singh II Museum, City Palace, Jaipur. 
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Star positions are punch-marked on this globe. There are also some peculiarities 
in the rendition of the constellation figures. The figure of Auriga is not drawn, although 
its title is engraved, and Cepheus, the king of Ethiopia, is depicted as a servant with a 
fly-whisk in his hand. 

The globe is cast as a single hollow sphere. Several plugs are visible: a large 
rectangular one is near the constellation Argo Navis and a smaller one in the 
constellation Canis Minor; there are also a few small circular plugs in the vicinity of 
Argo Navis. 

Circles 

The equator and the ecliptic are represented with double bands. The narrower band 
is divided in 1 °; the wider band is divided in 6° and numbered in Abjad notation. There 
are double lines on either side of the wider band. The scale of the equator is numbered 
from 6 to 360 continuously from the vernal equinox onwards, while the ecliptic is 
numbered from 6 to 30, separately in each zodiac sign. The names of the twelve zodiac 
signs are engraved along the ecliptic in long flowing letters to cover the full extent of 
the zodiac sign concerned. Ecliptic latitude circles are drawn at right angles to the 
ecliptic at 30° intervals. There are also equatorial tropics and the equinoctial colure. 
Ecliptic polar circle is drawn in the south with the label dd’irah qutb mintaqat al-buruj 
janubi ; presumably there is also a similar circle in the north with appropriate label. 

Constellation Figures and Stars 

From the available photos, it appears that almost all the 48 constellation figures 
are engraved on this globe, save that of Auriga. The positions of about 1020 stars are 
marked by dots enclosed by small circles. These are so uniform that they must have 
been punched rather than engraved individually. The stars in each constellation are 
numbered serially in common Arabic/Persian numerals. Because of the preponderance 
of these star pointers and the serial numbers, the surface of the globe has become very 
cluttered. Often it is difficult to see the outlines of the constellation figures or to identify 
the names of constellations or of the stars. 

Among the human figures, the faces of Andromeda, Cassiopeia, Orion and Bootes 
are much too large in proportion to their bodies; great attention is paid in tracing 
moustaches, even on Andromeda’s face. Orion and Bootes are shown with double chins. 
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Hands are drawn carelessly without delineating the fingers properly. Clothing is drawn 
perfunctorily: all the human figures wear short tunics, whose flared lower half is 
indicated by triangular projections on either side of the body. 



Photo by Professor G L’ E. Turner, 1230 from the archives 
of the Museum of the History of Science, Oxford 

In Figure G024.2, the lower part of the body of Perseus can be seen in the upper 
left. The figure of Auriga ought to have been drawn near the left foot of Perseus, in the 
right angle formed by the ecliptic and the ecliptic latitude circle. Marks are punched to 
indicate the positions of the stars that constitute the constellation of Auriga and these 
stars are numbered serially. The names of three prominent stars are also engraved. [1] 
c Ayyuq (a Aurigae); this would be on Auriga’s right shoulder; [2] Mankib DhT al-Inan, 


1230 


During his visit to India in February-March 1985, the late Professor G L’ E. Turner took some 
photos of this globe which are with the Museum of the History of Science at Oxford. 
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‘shoulder [of the man] having the reins’ (|3 Aurigae); this star would be on his left 
shoulder; and [3] Ki'ab DhTal-Inan, ‘heel [of the man] having the reins (7 Aurigae); 
this star would be on the left foot. Furthermore, the title of the figure is written above 
the area where the figure should have been: surat Mumsik al-A c innah [4], ‘figure of the 
one who holds the reins’. 

Another peculiarity is the rendition of Cepheus as can be seen in Figure G021.3. 
Here are to be seen, from left to right, Andromeda, Perseus, Cassiopeia and Cepheus. 
Like many Indo-Persian globe makers, the maker of the present globe is not familiar 
with the mythological background of these persons. But he also takes liberty with the 
prevalent iconographical models on the Indo-Persian globes: he adds thick moustaches 
to Andromeda’s face; more amusing is the rendition of Cepheus. Having seen the 
representation of Cepheus as kneeling behind the chair of Cassiopeia on other globes, 
our globe-maker must have concluded that Cepheus must be a servant of the exalted 
person on the chair, and so made him stand behind Cassiopeia and wave a fly-whisk 
over her head, which task, in his view, is the proper function of a servant. 

Andromeda is drawn in the usual posture of standing with both arms stretched out 
in both directions. But her right arm is covered by the fish which should have been 
drawn a bit lower. The fingers of the left hand are shown clearly, but it looks as if 
Andromeda, instead of wailing for the release from the chains, has freed herself from 
the chains on her own and is proudly showing off the broken handcuff, which looks very 
modern. Her face is quite plump with a thick moustache. She is dressed in a tunic which 
is wide at the bottom. A belt is drawn at the waist, with three cells, each filled with a 
punched mark of a star. The title of the figure is written to the left of her head as surat 
al-Musalsalah, ‘figure of the chained [woman]’. The star on her head is named Rets al- 
Mardt (sic! it should read al-Mar’ah ) al-Musalsalah, ‘head of the chained woman’ (a 
Andromedae); the star on her waist is given the name Janb al-Musalsalah, ‘side of the 
chained [woman]’ (|3 Andromedae); the second name of this star is also written: Batn 
al-Hut, ‘belly of the fish’. The star on her foot is called Rijl al-Musalsalah, ‘foot of the 
chained [woman]’ (7 Andromedae). 
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Figure G024.3 - Andromeda, Perseus, Cassiopeia and Cepheus 
(photo by Dr Giles H. R. Tillotson) 


Cassiopeia is seated on a chair with a high back rest. Her face is also plump; she 
wears on her head a cap with a plume in front. Details of her clothing are not discernable. 
Both her hands are raised; with her left hand she holds the back post of chair. The four 
carved legs of the chair are drawn in a row without observing any perspective. The title 
is engraved on her leg: surat Dhat al-KursT, ‘figure of the one with the chair’. This is 
repeated once again near her head as Dhat al-KursT, ‘the one with the chair’. The star 
on her left hand is named Kaff al-Khadib, ‘ dyed hand’ (|3 Cassiopeia). 

Cepheus is shown standing with his face in profile and with a tall conical hat on 
his head. He wears a short tunic; its flared lower half is indicated by triangular 
extensions; there is even a chain around his neck. The fly-whisk in his hand is drawn 
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meticulously. The title of the figure is not visible. On his right ankle is a star named al- 
Ra% ‘the shepherd’ (y Cephei). 

The most successful rendition is the figure of Perseus. His face is in profile; long 
hair combed to the back, broad forehead, long nose, eyebrow and eye, moustache, mouth 
and the pointed beard are all well drawn. The posture, with the face in profile as if 
looking at the head of the Ghoul in his right hand, his legs bent leftwards and the left 
hand raised high with the sword — all this suggests motion, as if he is rushing to rescue 
Andromeda. The title of the figure of Perseus is engraved next to his face: surat 
Pars ha’us, ‘figure of Perseus’. A star on his left side carries the name Janb Parshci’us, 
‘side of Perseus’ (a Persei) and the star on his right knee is called Mankib al-Thurayya, 
‘shoulder of al-Thurayya ’ (§ Persei). 

The head of the Ghoul is also well drawn, but for the two straight parallel lines to 
represent the nose. Quite unusually it is entitled surat Ras al-Ghul, ‘figure of the Ghoul’s 
head’, thus treating it as an independence constellation. 



Figure G024.4 - Orion (photo by Dr Giles FI. R. Tillotson) 
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The figure of Orion is drawn with a very large head in proportion to the rest of 
the body. The arms and two legs cover the area where the upper torso should have been. 
He wears a cap with a pattern of triangles. The title is engraved to the left of the face: 
surat Jabbd[r], ‘figure of giant’. Several stars are named. The star on the right foot is 
named Rijl al-Jawzd’ al-Yusra, ‘the left foot of al-Jawzd” (|3 Orionis); that on the left 
foot: Rijl al-Jawzd’ al-Yumnd, ‘the right foot of al-Jawzd” (k Orionis); that on the left 
shoulder: Mankib al-Jawzd’, ‘shoulder of al-Jawzd” (a Orionis); that on the right 
shoulder: yad al Jawzd’ al-Yusrd, ‘left hand of al-Jawzd ” (y Orionis). It may be noted 
that the confusion between ‘right’ and ‘left’ is due to the fact that the names refer to 
figures as seen from below the sky while the figures on Indo-Persian globes are drawn 
as seen from above the globe. 



Figure G024.5 - Hercules and Ophiuchus (photo by Dr Giles H. R. Tillotson) 

Figure G024.5 above shows the companion pair of Ophiuchus and Hercules, the 
former straight, the latter upside down. Usually their heads are drawn alike, but here 
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they are different. The head of Ophiuchus is shown in profile, the broad forehead, the 
long nose, eye brow, eye, mouth, moustache and chin are drawn quite elegantly. There 
is Mughal style turban on his head. He is clothed in a short tunic which is very wide 
below the waist; long sleeves and a collar are marked. There is a think necklace around 
the neck. A sash is tied around the waist, two loose ends hang down. Ophiuchus looks 
like Mughal nobleman. However, his left shoulder is not anatomically quite correct; his 
legs are far too short for the body and the serpent in his hand looks very stiff and 
wooden. The title is not visible. The star on his cheek is named Ras cil-Hciwwa, ‘head of 
the serpent charmer’ (a Ophiuchi). 

The figure of Hercules is drawn upside-down, his head placed next to that of 
Ophiuchus. He his bare-headed. His face is also in profile, but not so well drawn as that 
of Ophiuchus. Both wear moustaches, but no beards. Hercules wears a short tunic, the 
flared lower half is indicated by triangular projections on either side of the body; a girdle 
or sash is around the waist. The weapon in his left hand is depicted as a simple bar, bent 
at right angles. The title reads: surat al-Jcithi, ‘figure of the kneeling [man]’. The star on 
his forehead is named Reis al-Jathi, ‘head of the kneeling [man]’ (a Herculis). 



G024 - Celestial Globe, not signed, not dated 


3091 



Figure G024.6 - Ursa Major and Bootes (photo by Dr Giles H. R. Tillotson) 


Figure G024.6, Bootes is shown on the right. Here also the head is much too large 
in proportion to the body. His face is in three-quarters profile with a double chin. He 
wears a turban and a short tunic with a wide skirt. There is a necklace around the neck 
and a belt around the waist. His right arm is raised high almost in a vertical manner. His 
left arm, the whip in the left hand, the constellation figure of Corona Borealis and the 
head of the serpent held by Ophiuchus are all drawn too close together without marking 
the necessary distances between them. 

The title of the figure, surat al-Awwci, ‘figure of the howler’ is inscribed along the 
right arm. The star below the hemline of his tunic is named Simdk Ramih, ‘the armed 
Simak’ (a Bootis); the star on the right leg has the name Mufrid al-Rdmih, ‘solitary 
[star] of the lancer’ (q Bootis). 

Immediately next to his left arm is the figure of Corona Borealis, entitled surat 
IklTl, ‘figure of crown’. This is short for IklTl ShamdlT, ‘northern crown’; the more 
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common designation is al-Fakkah. The star in this constellation is named Nayyir al- 
Fakkah, ‘the luminous one of al-Fakkah ’ (a Coronae Borealis). 

Below this can be seen the head of the serpent held by Ophiuchus; its title reads 
sural al-Hayyah, ‘figure of the serpent’. 

The figure of the bear in the constellation Ursa Major is on the right hand side of 
Figure G024.6. It has hardly any resemblance to a bear. Pairs of parallel vertical strokes 
are drawn along the entire outline, probably to indicate the hairy nature of the body, but 
these do not produce the desired effect. The title surat Dubb Akbar, ‘figure of great 
bear’, is engraved below the head. The star on the back is named Zahr Dubb al-Akbar, 
‘back of the great bear’ (a Ursae Majoris). The stars on the tail are named respectively 
as Jawn, ‘black horse’ (e Ursae Majoris); c Anaq, ‘goat’ ('C Ursae Majoris); and Qa’id, 
‘leader’ (q Ursae Majoris). The star on the knee of the hindmost leg is given the name 
Fakhdah Dubb al-Akbar, ‘thigh of the great bear’ (7 Ursae Majoris).The pair of stars on 
the paw of the same leg are called al-Qafzah al-Uld, ‘the first leap’ (v| Ursae Majoris). 
The pair on the other hind paw are not named at all. The pair of stars on the foremost 
paw are named al-Qafzah al-Thdlith, ‘the third leap’ (ik Ursae Majoris). 



Figure G024.7 - The southern poles (photo by Dr Giles H. R. Tillotson) 


The figure above shows the two southern poles and the meridian ring attached to 
the globe at the equatorial pole. The southern pole of the ecliptic is where the six ecliptic 
latitude circles converge. With the ecliptic pole as the centre, a circle is drawn with a 
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radius equal to the obliquity of the ecliptic so that it passes through the equatorial pole. 
This circle is named dci’irah qutb mintaqat al-buriij janubl The line that passes through 
both the poles is the solstitial colure and the line that intersects it at right angles at the 
equatorial pole is the equinoctial colure. 

Stand 

The globe is mounted on a 170 mm high stand. The stand consists of a wide 
horizon ring with an outer diameter of 217 mm. The overall height of the globe with the 
stand is 295 mm. The horizon ring is supported by four plain legs which rest on a plain 
circular ring. 

The horizon ring is to small for the globe; it does not sit properly inside the ring 
up to the half. Moreover, the horizon ring, the legs and the ring at the base do not display 
the same workmanship as the rest of the stand; these are obviously replacements. 

The meridian ring passes through two slots cut in the horizon ring at the north and 
south points. To the underside of the horizon ring is attached, at the east and west points, 
a semicircular arc which has an ornate tip at its middle. This supports the meridian ring. 
The meridian ring and the arc are apparently original. 

The meridian ring is graduated on two sides in 2° and the intervals of 6° are 
numbered in Abjad notation from 6 to 90, separately in each quadrant. A series of holes 
are bored in thickness of the ring so that the axis can be shifted in these holes in 
accordance with the terrestrial latitude of the place where the globe is used. As can be 
seen in Figure G024.1 and Figure G024.7, the thickness of the meridian ring is not 
uniform throughout. At some places, the thickness is reduced almost up to a half. 
Probably a sleeve with a graduated arc was inserted here as was done in globe GO 11 
(see Figure GO 11.1), but the arc is now missing. 
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Probably 18th century 

Diameter 197 mm; height of the stand 265 mm 
Mumbai, K. R. Cama Oriental Institute 
ESS 37 



Figure G025.1 - Globe with stand (photo by S. R. Sarma) 


1231 


During a brief visit to the Cama Institute in April 1998, I took a few photos of this globe, which 
turned out poorly because I had to use the flash. It has not been possible to obtain better photos 
since then. 
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An inscription near the south pole mentions the name of the patron who 
commissioned this celestial globe, but not the name of its maker. Nothing is known 
about this patron. The globe is cast as single hollow sphere; there is a large plug below 
the figure of Centaurus. 

Circles 

The equator and the ecliptic are graduated in 1° and 5°. The former is numbered 
from 5 to 360 continuously from the vernal equinox onwards; the latter is numbered 
from 5 to 30, separately in each zodiac sign. The names of the zodiac signs are engraved 
along the ecliptic. Ecliptic latitude circles and equatorial polar circles are drawn. 

Constellation Figures and Stars 

All the 48 constellation figures are drawn and the position of about 1020 stars are 
marked with inlaid silver points. The names of the constellations, of the equatorial poles 
and of some major stars are engraved. 

Among the constellation figures, the snakes and fishes are drawn with minutely 
engraved scales. The human figures are drawn reasonably well, with clear facial 
features. Their clothing is not completely shown; while the lower part of the dresses are 
distinctly drawn, the upper torsos remain uncovered. 
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Figure G025.2 - Vernal equinox (photo by S. R. Sarma) 


Figure G025.2 has vernal equinox at its centre, with diverse figures arrayed 
around. The graduated scales of equator and ecliptic which intersect at the vernal 
equinox are not perfectly straight. In the upper register on the left is the winged horse 
Pegasus, with its head touching the scale of the equator; the mane of the horse and the 
wing are drawn well. On the right is the figure of Andromeda, clothed in a very short 
skirt and a sash with many loops. A bead necklace adorns her neck. The strands of her 
long hair fall on either side of the face. 

In the lower register are the figures of Capricorn and Aquarius drawn on the 
ecliptic. The rear part of Capricorn which should have a fish tail is not clearly 
delineated. Aquarius stands with his right arm stretched above Capricorn; his upper 
torso is bare; the lower part is covered by a long skirt that reaches up to the ankles. His 
face is in full profile, with the hair combed back. With his left hand, he pours out water 
from a vessel; the stream of water flows up to the mouth of the rather fat Piscis 
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Austrinus. To the right is the figure of Cetus, with the body of a bird, tail of a fish and 
head of dog. Its neck is adorned with a gem-studded collar. 



Figure G025.3 - Virgo (photo by S. R. Sarma) 


Virgo is dressed in a long ankle-length gown with a wavy hemline. Her face is in 
three-quarters profile; hair parted in the middle, and combed to both sides. Parallel lines 
on her left wrist indicate either a bracelet or the end of the sleeve; her left wing is 
meticulously drawn, as also the wings of Corvus to the left. The star on Virgo’s right 
palm is named Simcik cil-A c zal, ‘unarmed Simcik' (a Virginis, Spica). Above her head 
can be seen the hind part of Leo. The end of its tail, which carries the star (3 Leonis, is 
shaped like a pretty flower. 



3098 


Indo-Persian Celestial Globes produced by others 



Figure G025.4 - Centaurus (photo by S. R. Sarma) 


The most impressive figure on this globe is that of Centaurus; both the human and 
the equine halves well-proportioned. He sports a round cap with an ornate rim, as is 
found on many Lahore celestial globes. Above him on the left is the figure of Hydra; 
the bare underside of its body and the scaly upper side are well drawn. Above him is the 
figure of Crater, which resembles a trophy. Next to it is Corvus, alighting on the body 
of Hydra and pecking it with its beak; the star located here is appropriately named 
Minqdr al-Ghurab, ‘beak of the raven’ (a Corvi). 

In the left hand corner can be seen the domed pavilion on the rear of the ship in 
constellation Argo Navis. In the opposite corner is the figure of Ara, the incense burner; 
the fumes of the incense are issuing out like the tongues of flame. 

Stand 

The globe is mounted on a stand which consists of an ungraduated horizon ring 
which is supported by four plain legs that rest on a ring with eight lobes and cross-bars. 
On the underside of the horizon ring is another wide ring at right angles to it; to this are 
attached two semi-circular arcs, one perpendicular to the other. The wide ring and the 
two arcs form a frame which supports the globe from below. From the four points where 
the cross-bars join the eight-lobed base ring, there arise four arcs which converge at the 
nadir of the globe and support the frame that holds the globe. There is no meridian ring 
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and no provision appears to have been made for it in this stand; therefore the stand is 
non-functional. Closer examination is necessary to determine whether the stand was 
made along with the globe or whether it is a later addition. 

Inscription 

Near the southern poles is an inscription in six lines which translates as follows: 
‘The one [who is] in need of God, Abu al-Qasim, son of our master and 
teacher, the paragon of his age and unique of his time, c Abd al-Rahman ibn 
Hasan, requested it to be made and figured for him. May God bestow much 
mercy on them both.’ 1232 

Bibliography 
Rehatsek 1875, pp. 329-330. 

Savage-Smith 1985, no. 37, pp. 237-238. 


1232 


Translation from Savage-Smith 1985, p. 330. 
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Figure G026.1 - Globe with stand (photo by S. R. Sarma) 


This well-crafted celestial globe appears to be unfinished; it is engraved with all 
the 48 constellation figures, but their titles are not engraved and no stars are marked. 





G026 - Celestial Globe, not signed, not dated 


3101 


Circles 

The equator and ecliptic are represented by double bands which are neatly drawn 
and accurately divided in 1° and 5°. The equator is numbered in Abjad notation from 5 
to 360 continuously from the vernal equinox onwards, whereas the ecliptic is numbered 
from 5 to 30, separately in each zodiac sign. The names of the zodiac signs are written 
along the ecliptic. Ecliptic latitude circles are drawn at right angles to the ecliptic with 
intervals of 30°. 



Figure G026.2 - Bootes and Virgo (detail of Figure G026.1) 


Constellation Figures and Stars 

All the 48 constellation figures are drawn, but their titles are not added, nor are 
any stars marked on the globe. Figure G026.2 shows Bootes and Virgo on the left and 
Hercules, Ophiuchus and Fibra on the right. Bootes in clothed in a short tunic which 
closes on his right side. Virgo wears an ankle-length gown with a wavy hemline. One 
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loose end of the sash, with geometrical pattern, hangs down vertically. No other details 
are marked on the gown. Her left wing is depicted neatly, but with minimum detail. 

At the top on the right-hand side is the upside-down figure of Hercules which is 
depicted as a female with large breasts and a very short pleated skirt (as in Figure 
F019.6; Figure F020.4 and Figure F027.16). 

Stand 

The stand (height 120 mm) consists of a horizon ring supported by four tapering 
legs resting on an eight-lobed ring with cross-bars. The horizon ring is divided in 2° and 
6° and numbered in common Arabic/Persian numerals from 6 to 90, separately in each 
quadrant, starting from the east and west points and reaching up to the north and south 
points. The meridian ring is similarly divided; in contains a series of holes into which 
the axis can inserted in order adjust the globe for different terrestrial latitudes. A semi¬ 
circular arc is attached to the underside of the horizon ring at its east and west points; it 
supports the meridian ring from below. 

Bibliography 

Savage-Smith 1985, no. 55, pp. 245-246. 
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Figure G027.1 - Globe with stand (photo by S. R. Sarma) 


1233 


Entry based on Savage-Smith 1985, no. 6, pp. 220-221, Fig. 8; Maddison & Savage-Smith 1997,1, 
pp. 212-213. 
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The Nasser D. Khalili Collection of Islamic Art, London, owns a celestial globe 
made by Muhammad ibn Mahmud ibn C A1I al-Tabari al-Asturlabl in 684 AH (AD 1285- 
86), which is engraved in Kufic script. 1234 It is the sixth oldest Islamic celestial globe 
that is extant. It is made of two hemispheres joined together along an ecliptic latitude 
circle passing between the houses of Taurus and Gemini and between the houses of 
Scorpio and Sagittarius. It has a diameter of 134 mm. Only the globe is extant; the stand 
and rings are lost. 

On the globe are engraved the equator, ecliptic and the ecliptic latitude circles. 
The positions of about 1020 stars are marked with inlaid silver nails and the 48 
constellation figures are drawn. Savage-Smith writes: ‘The north celestial pole, the 12 
zodiacal houses, 55 stars, 28 lunar mansions, and 32 of the constellations are labelled. 
... The artistic conventions of dress and hair styles of the constellation figures on the 
globe have been made to correspond to those of late 13th-century Iranian art under the 
Ikhanids.’ 1235 

Sometime in the 19th century, a copy was made of this globe in India, employing 
cire perdue technique of casting. It is a near identical copy, but the Kufic engravings are 
poorly done with many spelling errors, the circles and graduations on the scales are not 
accurate and the star positions are very erratic. It is not known where exactly this 
inaccurate copy was made and for what purpose. 

Circles 

Equator and ecliptic are divided in 1° and 6°. The equator is numbered from the 
vernal equinox, but not continuously; it is numbered in three segments up to 100 and 
then up to 360. The ecliptic is numbered from 6 to 30, separately in each zodiac sign. 
The names of the zodiac signs are engraved along the ecliptic. Six ecliptic latitude 
circles are drawn at 30° intervals. 


1234 Maddison & Savage-Smith 1997,1, pp. 212-213. See also Savage-Smith 1990, p. 26; Savage-Smith 
1992a, pp. 55-57, Fig. 2.37. 

Maddison & Savage-Smith 1997,1, p. 212. 


1235 
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Constellation Figures and Stars 

As in the original, here also about the positions of 1020 are marked with inlaid 
silver points and the full set of 48 constellation figures engraved. While the graduations 
on the circles and the positions of the stars are not accurate, the constellation figures are 
said to be ‘quite nicely engraved’. 

Stand 

The stand consists of a horizon ring which is supported by four legs resting on an 
eight-lobed base with central cross-bars. 1236 From the four points where the cross-bars 
join the eight-lobed base, there arise four arcs of 90°, converging at the top and forming 
the support for the meridian ring and for the semicircular arc attached to the underside 
of the horizon ring. 

The horizon ring is divided in 2° and every tenth is labelled up to 90, four times, 
proceeding always clockwise. The meridian ring is graduated on one side in 2° and 
numbered up to 90, beginning at the points opposite the celestial equator and ending at 
the poles. To of the arcs attached to the base are graduated in 5° and numbered in Kufic 
Abjad letters from the top to the base. Two gnomons are attached to the semi-circular 
arc, but these are not aligned to the graduated arcs as they should be, obviously because 
the maker did not understand their function. 

Provenance 

The globe was acquired in 1892 by the French Archaeological Mission at Cairo 
and was deposited at the Louvre. 

Bibliography 

Savage-Smith 1985, no. 6, pp. 220-221, Fig. 8 onp. 28. 

Savage-Smith 1990, p. 26. 

Savage-Smith 1992a, pp. 55-57, Fig. 2.37. 

Maddison & Savage-Smith 1997,1, pp. 212-213. 


1236 


This stand is similar to that in the globe made by Qaysar ibn Abi al-Qasim ibn Musafir al-AshrafT 
al-Hanafi in 1225-26; cf. Savage-Smith 1985, no. 3, pp. 218-219. 
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London, Nasser D. Khalili Collection of Islamic Art (# SC 14) 



Figure G028.1 - Globe with the meridian ring 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SC 14 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


1237 


Entry based on Maddison & Savage-Smith 1997, I, no. 138, pp. 172, 239-240, and the detailed 
photos generously provided by Nahla Nassar, the Registrar of the Nasser D. Khalili Collection of 
Islamic Art, London. 
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Akbar Shah Muhandis JahanabadI is said to have made a celestial globe for the 
Nawab of Awadh Muhammad Amjad C A1I Shah in 1260/1844-45. Nothing is known 
about this globe maker, nor is the globe extant, save for the two numbered copies 
fabricated by a certain Muhammad NaTm al-DIn MuradabadI as late as 1357/1938-39. 
Nothing is known about this NaTm al-DIn either, nor do we know why or for whom he 
made the copies in the first half the twentieth century. We also do not know whether he 
made just two copies which came to light so far, or whether he made more. In a long 
inscription, NaTm al-DIn claims that in his copies he made improvements on the 
original. Since the original has not survived, it is not possible to see what improvements 
he made. 

This is the first copy; the second copy will be described under G029. Both are 
almost identical except for some minor differences. These two entries should be read 
together. 

Unusually, both these copies are made first as two separate hemispheres and then 
joined along the equator. 1238 These are the only specimens of globes which are produced 
in this fashion in India. All other extant specimens made in India were cast as single 
hollow spheres by the cireperdue process. NaTm al-Dln’s nisbah indicates that he was 
from Moradabad (28;29,48° N, 78;46,48° E) in the state of Uttar Pradesh in India. This 
place has a long tradition of brass making, going back to the Mughal times as it is 
claimed. In the second half of the twentieth century, the town became a major exporter 
of brass handicrafts. Now it is also a major centre of fake astrolabes and celestial globes, 
a few specimens of which will be discussed in section Z. The fake celestial globes 
produced here are all cast as single hollow spheres by the lost wax process. This 
technique of casting should therefore have been available when NaTm al-DIn made the 
two copies. The reason why he did not produce his copies as single hollow spheres, but 
as two hemispheres joined at the equator, must be because the second process is much 
easier. 


1238 About the present globe, Savage-Smith writes: ‘The sphere is constructed of two hemispheres 
joined along the equator by an internally soldered strip’; cf. Maddison & Savage-Smith 1997,1, p. 
240. In the Lahore globe also a deeper groove is discemable along the equator. 
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Circles 

The equator and ecliptic are represented by two bands each; a very narrow band 
divided in 1° and a wider band divided in 6° and numbered in Abjad notation; the 
equator is numbered from 6° to 360° continuously from the vernal equinox onwards 
and the ecliptic from 6 to 30, separately in each zodiac sign. Both these graduated scales 
are drawn very meticulously. There are also drawn ecliptic latitude circles at intervals 
of 30°, equatorial tropics, equatorial polar circles and smaller circles around the 
equatorial poles with a radius of about 12°. 

A noteworthy feature of this globe is that the tropics, polar circles, equinoctial and 
solstitial points on the ecliptic, as well as the ecliptic poles are labelled. The equatorial 
tropics are named madar Rds al-Jadi, ‘Tropic of Capricorn’ and madar Rds al-Saratdn, 
‘Tropic of Cancer’; the equatorial polar circles madar qutb mintaqah ; the equinoctial 
points nuqtat i c tidal rabfi, ‘point of vernal equinox’ and nuqtat i c tidal khanfi, ‘point of 
autumnal equinox’; solstitial points nuqtat al-inqilab al-sayfi, ‘point of summer solstice’ 
and nuqtat al-inqilab al-shatawT, ‘point of winter solstice’; ecliptic poles mintaqah qutb 
shamdlT (in the north) and qutb mintaqah janubl (in the south); solstitial colure dd’irah 
marrah bi-l-aqtdb al-arba c ah. The names of the zodiac houses are written along the 
ecliptic, in larger letters, but not extending to the entire length of the zodiac house. All 
these names are filled with a red pigment in order to distinguish them from the names 
of the constellations and those of individual stars which are filled with a black substance. 
The celestial poles are not named. 

Constellation Figures and Stars 

The full set of 48 constellation figures are drawn and the positions of about 1020 
stars are marked by inlaid silver nails. The stars in each constellation are numbered 
serially in common Arabic/Persian numerals. The names of the constellation figures are 
engraved with the prefix surat (spelt “jj^>); engraved are also the names of some 
prominent stars. 

The figures are drawn generally with thicker outlines. The most striking feature 
of the human figures are that their faces are left completely blank; the outlines of the 
faces are drawn, but these are not filled with eyes, noses and mouths. On the other hand, 
the clothes worn by these figures receive greater attention: the hemlines and the collars 
are emphasized with closely made oblique strokes. While Andromeda, Cassiopeia, 
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Perseus and Cepheus are clothed in full length tunics, Bootes and Hercules wear very 
short and flared skirts like those worn by female dancers in a ballet. 

Figure G028.1 shows the area around the north poles, with Draco coiled around 
the north ecliptic pole and several figures arranged all around. The north ecliptic pole is 
named mintaqah qutb shamalT and the engraving is filled with a red pigment. The six 
ecliptic latitude circles converge at the pole. The celestial north pole is attached to the 
graduated meridian ring. A small circle with a radius of about 12° is described around 
this pole; the equatorial polar circle is described around this pole in such a manner that 
it passes through the ecliptic pole; this circle is named madar qutb mintaqah. The ecliptic 
latitude circle that passes through both the poles is the solstitial colure; it is named al- 
dd’irah al-marrah bi-l-aqtdb al-arba c ah. These two names are also in red. 

The figure of Ursa Minor is drawn in a conventional manner inside the coil of the 
dragon and is entitled surat al-Dubb al-Asghar, ‘figure of the small bear’. The star at 
the tip of its tail is named al-Jadi, ‘the goat’ (a Ursae Minoris, Polaris) and the two on 
its body Anwar al-Farqadayn, ‘brighter of the two calves’ (|3 Ursae Minoris) and Akhfa 
al-Farqadayn, ‘more obscure of the two calves’ (y Ursae Minoris). 

Ursa Major is at the bottom of the figure with its title surat al-Dubb al-Akbar, 
‘figure of the great bear’, written across the body. The four stars that form a rectangle 
are collectively named as al-Na c sh, ‘the bier’ (a(3y5 Ursae Majoris) and their individual 
names are also engraved respectively as Zahr al-Dubb al-Akbar, ‘back of the great bear’ 
(a Ursae Majoris); Mirdq al-Dubb al-Akbar, ‘loin of the great bear’ ((3 Ursae 

Majoris); Fakhdh al-Dubb al-Akbar, ‘thigh of the great bear’ (v Ursae Majoris) and 
Maghriz al-Dubb al-Akbar, ‘base of the great bear’ (5 Ursae Majoris). Likewise the 
three stars on the tail are named collectively as al-Bandt, ‘the daughters’ (eXq Ursae 
Majoris) and individually as al-Jawn, ‘the black horse’ (e Ursae Majoris); al-Anaq, ‘the 
goat’ (X Ursae Majoris) and al-Qa’id, ‘the leader’ (q Ursae Majoris). 

The pairs of stars on its paws are named respectively as al-Qafzah al-Uld, ‘the 
first leap’ (v§ Ursae Majoris); al-Qafzah al-Thdm, ‘the second leap’ (/,g Ursae Majoris) 
and al-Qafzah al-Thalithah, ‘the third leap’ (ik Ursae Majoris); but in all the three cases 
the diacritical points are placed wrongly so that the first word reads al-faqzah. 
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Figure G028.2 - Cassiopeia and others (detail of Figure G028.1) 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SC 14 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Cassiopeia wears a long gown; the thick short strokes along the hemline, waist, 
collar and wrists produce a three-dimensional effect; it looks as if she is wearing a heavy 
woollen coat. On the head is what looks like a fur cap with a with a huge flower in the 
middle. The chair on which she is seated consists of two long back posts, unconnected 
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with each other, with tops resembling spear-heads and feet shaped exactly like the feet 
of Cassiopeia. Of the front legs, just the feet are drawn, below Cassiopeia’s feet, exactly 
like her feet. Similar bizarre chairs with human feet were drawn by Diya’ al-DIn in two 
of his globes F007 and F027). The title of the figure is engraved above her head: surat 
Dhat al-Kursl, ‘figure of the one with the chair’; the star on left elbow is named Kctffal- 
KhadTb, ‘dyed hand’ (|3 Cassiopeiae). 

Cepheus is also depicted wearing a similar coat, but a simple cap. The 
constellation is named surat Qiqa’us, ‘figure of Cepheus’ and the star on his forward 
foot al-Rd% ‘the shephard’ (y Cephei). 

Andromeda is also dressed in a long gown with long sleeves. But here oblique 
strokes are made sparingly. The sash around her waist is not straight, but slanted; this is 
done in order to include three stars in it. The sash is filled with lightly drawn oblique 
lines. The figure is entitled surat al-Mar’ah al-Musalsalah, ‘figure of the chained 
woman’. The star on her forehead is shared by the constellation Pegasus as well and is 
therefore given two names Rds al-Musalsalah, ‘head of the chained [woman]’ (a 
Andromedae) and surrat al-Faras, ‘navel of the horse’ (5 Pegasi). But the star at her 
waist is not named, and the figure of the fish close to her midriff is not properly shown. 

In the figure of Perseus, oblique strokes are added to the outlines of the tunic, 
beard and sword. The outline of his face shown in profile. Above the face is the title of 
the figure surat barsd’ush. The star on his side is given the name Mirfaq al-Thurayya, 
‘elbow of al-Thurayya ’ (a Persei) and star on the Ghoul’s head Ras al-Ghul, ‘head of 
the Ghoul’ (|3 Persei). 
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Figure G028.3 - Leo, Virgo, Argo Navis and others 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SC 14 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Figure G028.3 shows the graduated scale of the ecliptic above and the graduated 
scale of the equator below, the two intersecting at the autumnal equinox on the right. 
The point of intersection is named, in red, nuqtat i c tidal kharifi. The Tropic of Cancer is 
labelled in red, next to the figure of Leo, as madar Rds al-Saratdn. The Tropic of 
Capricorn is named, also in red, above the figure of Centaurus as madar Rds al-Jadi. 
The names of the zodiac houses are written along the ecliptic in large letters and filled 
with a red substance. From left to right, they read as al-Saratdn, al-Asad, al-Sunbulah 
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and al-Mlzan. Below the scale of the ecliptic, in the space between the figures of Cancer 
and Leo, is written in red mintaqat al-buruz, ‘the zodiac’. 

In the upper half are the figures of the zodiac signs of Gemini, Cancer, Leo and 
Virgo drawn upon the scale of the ecliptic, with their usual titles and star names. The 
tail of the lion is very short; the outline of Virgo’s face hardly discernible, but her hands 
and wings are drawn in bold lines. 

Between the scales of the ecliptic and equator is the figure of Canis Minor, 
represented by a small dog with a long tongue. Usually the dog is depicted with its face 
in the west; here it is in the east, face-to-face with the serpent Hydra, whose figure has 
a very long stretch, reaching up to the region above the head of Centaurus. On its body 
are the figures of Crater and Corvus. 

To the south of Hydra are the figures of Canis Major, Argo Navis and Centaurus. 
Of these, the ship of Argo Navis is depicted in a highly artistic manner; it is reminiscent 
of some of the ornate ships drawn by Diya’ al-DIn Muhammad like the one on the globe 
at the Hermitage (Figure F009.14). While Diya’ al-Dln’s ship has a figurehead shaped 
like the head of a parrot with its curved beak, the ship here has two figureheads: the 
parrot’s head in the west and a huge dragon’s head projecting into the east. The ship 
also has a large pavilion with an ornate dome and arched windows, three masts and 
pennants. The sail tied to the main mast looks like an ornate hand fan. 
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Figure G028.4 - Bootes, Hercules, Centaurus and others 
The Nasser D. Khalili Collection of Islamic Art, Accession No. SC 14 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


In Figure G028.4, the scale of equator is above and that of the ecliptic is below. 
Parallel to the equator are the two tropics. The Tropic of Cancer is above; it is labelled 
in red as madar Ras al-Saratan on the left-hand side. The Tropic of Capricorn is below; 
it is labelled in red as madar Ras al-Jadi also on the left-hand side just above the head 
of Centaurus. Below the ecliptic are engraved the names of the zodiac house in large 
letters filled with red; these are al-Mizdn, al-Aqrab, al-Qaws and al-Jadi. More 
important, the point between the houses of Sagittarius and Capricorn is named, also in 
red, as nuqtat al-inqildb al-shatawi, ‘the point of winter solstice’. 

The figures of Bootes, Arora Borealis and Hercules are in the upper register; 
Ophiuchus with his serpent straddles the equator; the zodiac signs of Virgo. Libra, 
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Scorpio and Sagittarius are on the ecliptic; Hydra, Centaurus with Lupus, Ara and 
Corona Australis are in the lower register. The figures are endowed with the usual titles 
and usual named stars. What is remarkable here is the rendition of certain figures. 
Bootes is dressed in a short tunic. In the upper half, the top has short sleeves and the 
collar is shaped like Y. The lower half consists of a very short skirt, like those worn by 
ballerinas. Thick lines on the ankles indicate the ends of the tight trousers. The head is 
covered by a turban. Hercules, depicted upside-down, is also clothed a like manner, in 
a very short skirt. The top has long sleeves and the collar is formed like V. No trousers 
or turban are indicated. Of the zodiac figures on the ecliptic, Scorpio has a very unusual 
shape, resembling a bull’s head with curved horns and ears. The lower part of the figure 
is occupied by Centaurus, wearing a round cap, and holding the wild animal with his 
left hand and with the right hand a vine twig, which is given a very unusual shape. 

Stand 

The stand is lost, but the meridian ring survives. It is 10 mm wide and is divided 
in 1° and 6° and numbered in Abjad, from 6 to 90, separately in each quadrant; the 
counting commences at the poles. It is attached to the globe with a plain screw in the 
south and with a large winged screw in the north. 

Inscription 

Figure G028.5 shows the region around the southern poles, with the figure of 
Centaurus at the top, the meridian ring in the middle, and the inscription in the lower 
half. There is a dent at the ecliptic pole; it is labelled as qutb mintaqah janubl The 
equatorial polar circle, drawn around the celestial pole, is named madar qutb ... The six 
ecliptic latitude circles converge at the ecliptic pole. 
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Figure G028.5 - Inscription 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SC 14 
Photo courtesy of the Khalili Family Trust © Nour Foundation 

In the space of two segments created by these circles, the inscription is engraved 
in six lines. Above this inscription is written globe no. 1, indicating that this is the first 
copy. This can be seen above the meridian ring. In the third line of this inscription, the 
second digit of the year was not clearly visible as the polar circle passed through it. 
Emilie Savage-Smith read it as 2 and the year as 1257 AD (AD 1841-42), and had some 
difficulty in understanding the mutual relations between the three person named there, 
viz. Akbar Shah JahanabadI, NaTm al Din MuradabadI and the ruler of Awadh Amjad 
C A1I Shah. But the year can be read clearly as 1357 ah (ad 1938-39) on the Lahore globe 
(Figure G029.6). The nearly identical inscription on both the globes has to be interpreted 
accordingly. In the two globes, there is a slight difference in the arrangement of the 
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lines; the attribute thurayya jdh occurs here before the name of Muhammad Amjad C A1I 
Shah; in the Lahore globe after this name. 1239 

(1) in kurah manqul ast az kurah-i akbar shah muhandis jahanabadl keh dar 

(2) sanah 1260 hijrT ba hudur khaqan zamdn abu al-zafar muslih al-din 
thurayya jdh 

(3) muhammad amjad c all shah badshah nazr guzdrmdah bud 

(4) faqir haqir muhammad na c im al-din muradabadi ghafar lahu dar sanah 
1357 hjijrl] 

(5) In naql rd mukammal kardad bafadl ilahl bihtar wa kdmil tar az [a]si 

(6) sdkhtah shud. lahu al-hamd wa lahu al-minnah. 

‘This globe {kurah) is a copy {manqul) of the globe of (i.e. made by) Akbar 
Shah Muhandis Jahanabadi, which had been presented in the year 1260 HijrT 
[AD 1844-45] to the emperor of the time {hudur khaqan zamdn), Abu al-Zafar 
Muslih al-Dln Muhammad Amjad C A1I Shah, the emperor who is exalted like 
the Pleiades {Thurayya). 

‘The poor and base Muhammad NaTm al-Dln Muradabadi, may God forgive 
him, completed this copy {naql) in the year 1357 HijrT [AD 1938-39], by the 
grace of God, [in such a manner that it is] better and more perfect {bihtar wa 
kdmil) than the original {asi). 

‘For Him is the praise; from Him is the benevolence.’ 


1239 


I am grateful to Mubashir Ul-Haq Abbasi for this transliteration and translation. 
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G029 COPY NO. 2 BY NA C IM AL-DlN MURAdAbADI, 1357 AH (AD 1938-39) 
OF A CELESTIAL GLOBE MADE ORIGINALLY BY AKBAR SHAH 
MUHANDIS JAHAnAbADI, 1260 AH (AD 1844-45) 1240 


Diameter 160 mm 

Lahore, Lahore Museum (# A 8/1) 



Figure G029.1 - Globe, showing the area around the northern poles 
(photo by Mubashir Ul-Haq Abbasi) 


1240 


Entry based on the detailed information and photos kindly provided by Mubashir Ul-FIaq Abbasi. 
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This is the second copy made by NaTm al-Din Muradabadi; it is slightly larger 
than the first one. 

Circles 

The equator and ecliptic are represented by two bands each; a very narrow band 
divided in 1 ° and wider band divided in 6° and numbered in Abjad notation; the equator 
is numbered from 6° to 360° continuously from the vernal equinox onwards and the 
ecliptic from 6 to 30, separately in each zodiac sign. Both these graduated scales are 
drawn very meticulously. There are also drawn ecliptic latitude circles at intervals of 
30°, equatorial tropics, equatorial polar circles and smaller circles around the equatorial 
poles with a radius of about 12°. 

A noteworthy feature of this globe is that the tropics, polar circles, equinoctial and 
solstitial points on the ecliptic, as well as the ecliptic poles are labelled. The equatorial 
tropics are named madar Rds al-Jadi, ‘Tropic of Capricorn’ and madar Rds al-Saratdn, 
‘Tropic of Cancer’; the equatorial polar circles madar qutb mintaqah', the equinoctial 
points nuqtat ftidal rabfT, ‘point of vernal equinox’ and nuqtat ftidal kharTfi, ‘point of 
autumnal equinox’; solstitial points nuqtat al-inqildb al-sayfi, ‘point of summer solstice’ 
and nuqtat al-inqildb al-shatawT, ‘point of winter solstice’; ecliptic poles mintaqah qutb 
shamdlT (in the north) and qutb mintaqah janubx (in the south); solstitial colure dd’irah 
marrah bi-l-aqtdb al-arba c ah. The names of the zodiac houses are written along the 
ecliptic, in larger letters, but not extending to the entire length of the zodiac house. All 
these names are filled with a red pigment in order to distinguish them from the names 
of the constellations and those of individual stars which are filled with some black 
substance. The celestial poles are not named. 

Constellation Figures and Stars 

The full set of 48 constellation figures are drawn and the positions of about 1020 
stars are marked by inlaid silver nails. The stars in each constellation are numbered 
serially in common Arabic/Persian numerals. The names of the constellation figures are 
engraved with the prefix surat (spelt “jj^>); engraved are also the names of some 
prominent stars. 

The figures are drawn generally with thicker outlines. The most striking feature 
of the human figures is that their faces are left completely blank; the outlines of the faces 
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are drawn, but these are not filled with eyes, noses and mouths. On the other hand, the 
clothes worn by these figures receive greater attention: the hemlines and the collars are 
emphasized with closely made oblique strokes. While Andromeda, Cassiopeia, Perseus 
and Cepheus are clothed in full length tunics, Bootes and Hercules wear very short and 
flared skirts like those worn by female dancers in a ballet. A few of these figures will 
be described in the following pages. 



Figure G029.2 - Bootes and Hercules (photo by Mubashir Ul-Haq Abbasi) 


In Figure G029.2, the graduated scale of the celestial equator can be seen at the 
bottom. The single line drawn above parallel to it is the Tropic of Cancer. Its name 
madcirRas al-Sciratdn is written on the left. Bootes is dressed in a short tunic. The upper 
half of the tunic has short sleeves and the collar is shaped like the Roman letter Y. The 
lower half consists of a very short skirt, like those worn by ballerinas. Thick lines on 
the ankles indicate the ends of the tight trousers. The head is covered by a turban. The 
figure is entitled surat al-Awwd, ‘figure of the howler’. The star below the hemline of 
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his tunic is named Simdk al-Ramih. ‘the armed Simdk ’ (a Bootis); that on his right knee 
carries the name Mufrid al-Ramih, ‘solitary [star] of the lancer’. 1241 

Hercules, depicted upside-down, is also clothed in a very short skirt. The top has 
long sleeves and a collar shaped like the Roman letter V. No trousers or turban are 
indicated. 

Between these two is the figure of Arora Borealis, represented by two concentric 
circles with the title lkill ShamalT, ‘northern crown’ without the prefix sural. One of the 
stars in it is named Nayyir Faqqah, ‘luminous one of al-Fakkah' (a Coronae Borealis). 
Below is the head of Serpens, the serpent of Ophiuchus. The figure is entitled surat al- 
Hayyah, ‘figure of the serpent’ and the star on its neck c Unuq al-Hayyah, ‘neck of the 
serpent’ (a Serpentis). 

Figure G029.3 shows the graduated scale of ecliptic above; below it the names the 
names of the signs al-Qaws and al-Jadi are engraved in large letters and filled with some 
red pigment. The figures of the zodiac signs Scorpio and Sagittarius are drawn upon the 
ecliptic. Below are the constellation figures of Lupus, Ara and Corona Australis. At the 
bottom can be seen two segments of circles; the upper one is the southern equatorial 
polar circle and the lower one is the smaller circle drawn with the southern celestial pole 
as the centre. The point where the ecliptic latitude circle intersects the ecliptic between 
the houses of Sagittarius and Capricorn, i.e., at the upper end of the bow held by 
Sagittarius, is named nuqtat al-inqildb al-shatawl, ‘point of the winter equinox’ 


1241 A comparison of this figure with the same on the previous globe (Figure F027.4) shows slight 
difference in the relative placement of Bootes and Virgo. On the previous globe, Virgo’s southern 
arm is drawn parallel to the right leg of Bootes. But on the present globe, it looks as if Virgo is 
hitting at Bootes with her fist! 
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Figure G029.3 - Scorpio Sagittarius and others (photo by Mubashir Ul-Haq Abbasi) 


The figure of Scorpio has peculiar iconography; the main body looks more like 
the head of a bull with curved horns; the tail is depicted in the same style as on the globes 
by Diya al-Dln. The title reads sural al-Aqrab, ‘figure of the scorpion’. 

In the figure of Sagittarius, the legs and body of the horse are competently drawn, 
but not the human half; the torso, shoulders, arms and head are not properly defined. 
The title of the figure is surat al-RamT, ‘figure of the archer’. Two stars on the equine 
legs are named Rukbat al-RamT, ‘archer’s knee’ (a Sagittarii) and Urqub al-RamT, 
‘archer’s tendon’ (|3 1,2 Sagittarii). 

Lupus, the wild beast held by its hind legs by Centaurus, is entitled surat Sab c 
‘figure of wild beast’, but depicted as a lion cub. 

Next to it is the figure of Ara, which is drawn very meticulously with an ornate 
pattern around the middle and fumes of incense arising like the tongues of flame; the 
title reads surat Ajmarah, ‘figure of the incense burner’. 

The figure of Corona Australis is also carefully drawn with the title surat al-IklTl 
al-JanubT, ‘figure of the southern crown’. 
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Figure G029.4 - Centaurus (photo by Mubashir Ul-Haq Abbasi) 

Figure G029.4 above shows the constellation figures of Centaurus and Lupus. On 
the upper right corner is the graduated scale of the ecliptic which is intersected by the 
single line representing the Tropic of Capricorn; its name is engraved above the figure 
of Centaurus as madar Rds cil-Jcidi and is filled with a red pigment. 

In the figure of Centaurus, the equine half is somewhat smaller than the upper 
half, but is still passable. The face of the human figure is drawn in profile, with an 
elaborately patterned turban on the head. The clothing is suggested by thick lines around 
the neck and waist. The vine twig carried by Centaurus with his right hand has an 
interesting furry look. The figure is named surat al-Qanturus, ‘figure of Centaurus’ and 
the star on the horse’s hoof Rijl al-Qanturus, ‘foot of Centaurus’ (a Centauri). 

Lupus, as mentioned above, is entitled surat Sab c , ‘figure of wild beast’ but 
depicted as a lion cub with traces of mane. The tail which encloses three stars is shown 
with three symmetrical parts, but the two hind legs by which Centaurus is holding the 
beast are not drawn at all. 
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Figure G029.5 - Florizon ring (photo by Mubashir Ul-Haq Abbasi) 


Stand 

The original stand is lost, but the horizon ring and the meridian ring survive. At 
present, the globe with the two rings is placed upon a modern stand. Both rings are 
graduated in 1° and 6° and numbered in Abjad, from 6 to 90, separately in each 
quadrant. 
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Figure G029.6 - Inscription (photo by Mubashir Ul-Haq Abbasi) 


Inscription 

The inscription is engraved in the space of two segments created by the ecliptic 
latitude circles. Above this inscription is written globe no. 2, indicating that this is the 
second copy. The inscription reads as follows: 1242 

(1) in kurali manqul ast az kurah-i akbar shall muhandis jahanabadi 


1242 


I am grateful to Mubashir Ul-Haq Abbasi for this transliteration and translation. 
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(2) keh dar sanah 1260 hijrT ba hudur khdqdn zaman abu al-zafar muslih al- 
din 

(3) muhammad amjad c alT shah thurayya jdh badshah nazr guzdrmdah bud. 

(4) faqir haqir muhammad na c Tm al-dm muradabadi ghafar lahu dar sanah 
1357 h[ijrl] 

(5) Tn naql rd mukammal kardad bafadl ilahl bihtar wa kamil tar az asl 

(6) sdkhtah shud. lahu al-hamd wa lahu al-minnah. 

‘This globe ( kurah ) is a copy ( tnanqul ) of the globe of (i.e. made by) Akbar 
Shah Muhandis Jahanabadi, which had been presented in the year 1260 Hijrl 
[AD 1844-45] to the emperor of the time (hudur khdqdn zaman), Abu al-Zafar 
Muslih al-Dln Muhammad Amjad e AlI Shah, the emperor who is exalted like 
the Pleiades (Thurayya). 

‘The poor and base Muhammad NaTm al-Dln Muradabadi, may God forgive 
him, completed this copy (naql) in the year 1357 Hijrl [AD 1938-39], by the 
grace of God, [in such a manner that it is] better and more perfect (bihtar wa 
kamil) than the original (asl). 

‘For Him is the praise; from Him is the benevolence.’ 
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G030 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1243 

17th Century 
Diameter 80 mm 

London, National Maritime Museum, Greenwich (# GLB0005) 
ESS 85 



Figure G030.1 - Globe with stand (photo by S. R. Sarma) 


1243 


Entry based on Ackermann 1999, pp. 188-189, and Savage-Smith 1985, no. 85, p. 260. 
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The globe is cast as single hollow sphere; there are two circular plugs with a 
diameter of about 10 mm at opposite points on the equator. 

Circles 

The equator and the ecliptic are both divided in 1° and 6°. The equator is 
numbered from 6 to 180, twice, starting from each equinox. The ecliptic is numbered 
from 6 to 30, separately in each zodiac signs. The names of the 12 zodiac signs and those 
of the 28 lunar mansions are engraved on either side along the ecliptic. The circles of 
ecliptic latitudes are drawn at intervals of 30°. There are also the equinoctial colure, the 
tropics, the equatorial polar circles and the ecliptic polar circles; the last pair drawn 
rather faintly. The two celestial poles are named qutb shamcilT and qutb janubi 
respectively. 

Stars 

The positions of 35 stars are marked by inlaid silver points of different sizes and 
their names are engraved next to them. 1244 

Stand 

The globe is mounted on a stand which consists of a horizon ring supported by 
four legs which rest on a circular ring. The legs are decorated with cubic knobs in the 
middle and at the bottom. The globe is attached to a meridian ring by the polar axis. 
There is no support for the meridian ring in the stand. Both the horizon ring and the 
meridian ring are not graduated and are later additions. 

Provenance 

Presented by Sir James Caird in February 1938. 

Bibliography 

Savage-Smith 1985, no. 85, p. 260. 

Ackermann 1999, pp. 188-189 with two figures. 


1244 


These are listed in Ackermann 1999, p. 188. 
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G031 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1245 

17th Century 
Diameter 60 mm 

London, National Maritime Museum, Greenwich (# GLB0026) 

ESS 84 

The globe is cast as a single hollow sphere by the lost wax process; one plug is 
visible. 

Circles 

The equator and the ecliptic are divided in 1° and 6°; the equator is numbered 
from 6 to 90, separately in each quadrant; the ecliptic is numbered from 6 to 30, 
separately in each zodiac sign. The names of the zodiac signs and those of the lunar 
mansion are engraved on either side of the ecliptic. There are also the ecliptic latitude 
circles at intervals of 30°, the tropics, equinoctial colure and equatorial polar circles. 

Stars 

The positions of 41 stars are marked by inlaid silver points of different sizes and 
the names of the stars are engraved next to them. 1246 

Stand 

The stand consists of a horizon ring supported by four legs which rest on a circular 
ring. The legs are decorated by cubic knobs at the top, in the middle and at the bottom. 
The horizon ring is divided in 2° and 6° and numbered from 6 to 90, separately in each 
quadrant. To the underside of the horizon ring is attached a semi-circular arc to support 
the meridian ring. The meridian ring is not graduated, but has holes for adjusting the 
globe according to the terrestrial latitude. 


1245 Entry based on Ackermann 1999, pp. 186-187, and Savage-Smith 1985, no. 84, p. 259-260. 

1246 These are listed in Ackermann 1999, p. 186. 



3130 


Indo-Persian Celestial Globes produced by others 


Provenance 

Formerly of the Landau collection; acquired by Sir James Caird in April 1936 and 
presented to the museum. 

Bibliography 

Savage-Smith 1985, no. 84, pp. 259-260. 

Ackermann 1999, pp. 186-187, with one figure. 
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G032 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1247 


17 th century 
Diameter 76 mm 


Oxford, Museum of the History of Science (# 33466) 


ESS 88 



Figure G032.1 - Globe (© Museum of the History of Science, Oxford) 


1247 


Entry based on Savage-Smith 1985, no. 88, pp. 261-262. 
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Indo-Persian Celestial Globes produced by others 


The globe is cast as a single hollow sphere. The stand is missing; there is a long 
axis passing through the equatorial poles, one end of which is bent to form a small hook. 

Circles 

The equator and the ecliptic are both graduated in 2° and 6° and numbered from 
6 to 30 twelve times. There are ecliptic latitude circles, equatorial tropics, equatorial 
polar circles, and the equinoctial colure. The names of the zodiac signs are engraved 
along the ecliptic. 

Stars 

The positions of 22 stars are marked by inlaid silver points, with their names 
written next to them. 

Provenance 

Formerly of Chadenat Collection. 

Bibliography 

Maddison 1957, p. 41, no. 183, PI. XXVIII, showing two views of the globe. 
Savage-Smith 1985, no. 88, pp. 261-262. 
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G033 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1248 
19th Century 

Diameter 75.2 mm, weight 610 grams 
PLU; ex-Sotheby’s, London 
ESS 87 



Figure G033.1 - Globe with stand (from Sotheby’s catalogue of 1 April 2009) 


1248 


Entry based on Sotheby’s catalogue of 1 April 2009 and a set of photos in the archives of the 
Museum of the History of Science, Oxford. 
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The globe is cast as a single hollow sphere with two large circular plugs of 
diameters 27 mm and 28 mm, one below the houses of Aquarius and Pisces and the 
other below the Houses of Leo and Virgo. There are holes at the equatorial poles as well 
as at the ecliptic poles. 



Figure G033.2 - Globe showing the equator and ecliptic intersecting 
at the autumnal equinox (from Sotheby’s catalogue of 1 April 2009) 


Circles 

The equator and the ecliptic are divided in 2° and 6°; the equator is numbered 
from 6 to 180 twice, each time from one equinox to the other. The ecliptic is numbered 
from 6° to 30° separately in each zodiac sign. The names of the zodiac signs are 
engraved along the ecliptic. The names of the celestial poles are engraved. Besides the 
ecliptic latitude circles, there are tropics, circles at 12° and polar circles on either side 
of the equator. 
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Stars 


The positions of about 87 stars are marked by dots enclosed in small circles. The 
engraved star names are followed by serial numbers of the stars within each 
constellation. 



Vernal equinox 



Autumnal equinox 



Northern poles 



Southern poles 


Figure G033.3 - Four views of the globe 
(courtesy Museum of the Flistory of Science, Oxford) 


Stand 

The stand does not appear to belong to the globe; the horizon ring is much larger 
than the globe. It is supported by four legs which rest on a ring base. These legs are 
decorated by two embossed rings each at the top and bottom and by three rings in the 
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middle. A semi-circular arc with a loop in the middle is attached to the underside of the 
horizon ring to support the meridian ring, which is missing. 

Provenance 

Formerly in a private collection in France. In the archives of the Museum of the 
History of Science, Oxford, there are five photos with a note which reads thus: ‘Brass. 
Diameter of the globe 75.2 mm. Weight 610 gm. Calculated thickness of the shell of the 
globe 4.9 mm assuming S. G. 8. Brought by Mr. Gamier of Christies to Mr. Maddison 
for examination in April 1982.’ It was offered for sale at Christie’s on 7 October 1982 
and at Sotheby’s on 1 April 2009. Its present location is not known. 

Bibliography 

Christie’s, London, auction catalogue of 7 October 1982, lot 17, p. 6. 

Savage-Smith 1985, no. 87, p. 261. 

Sotheby’s, London, Arts of the Islamic World, auction catalogue of 1 April 2009, 
lot. 101. 
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G034® CELESTIAL GLOBE, NOT SIGNED, NOT DATED 


19th Century 
Diameter 155 mm 

Hyderabad, Salar Jung Museum (# 112/3/xxxv) 



Figure G034.1 - Globe, showing the vernal equinox (photo by S. R. Sarma) 


This large globe is cast as a single hollow sphere by the lost wax process. 
Moreover, it is weighted in such a manner that it always comes to rest on the south 
celestial pole. Large holes are bored at the poles of the equator as well as the poles of 
the ecliptic. The stand is missing. 


Circles 

The equator and the ecliptic are represented by double bands; the narrower band 
is graduated in 1° and the broader band in 6°. Most unusually, both the circles are 
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numbered, from the vernal equinox onwards, from 6 to 30, which is repeated 12 times. 
Six meridian circles are drawn perpendicularly to the equator, which converge at the 
two equatorial poles. There are no ecliptic latitude circles. Equatorial tropics and circles 
at 12° and 20° on either side of the equator are drawn, so also the equatorial and the 
ecliptic polar circles. The names of the zodiac signs are engraved along the ecliptic. 



Figure G034.2 - The northern poles (photo by S. R. Sarma) 


More important, several circles and points are named as follows. 
Celestial equator: dd’irat mu'acldil al-nahdr 

Ecliptic: dd’irat mintaqat al-buruj 
Solstitial colure: dd’irat marrah bi-l-aqtdb al-arba c ah 

Equinoctial colure: dd’irat mayl 

Tropic of Capricorn: madar jadx 

Tropic of Cancer: madar saratdn 
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Equatorial polar circle in the north: dd’irat qutb mu'addil al-nahdr shamdlT 

Equatorial polar circle in the south: dd’irat qutb imi addil al-nahdr janubT 

Ecliptic polar circle in the north: dd’irat qutb mintaqat al-buruj shamdlT 
Ecliptic polar circle in the south: dd’irat qutb mintaqat al-buruj janubT 
Point of summer solstice: nuqtat al-inqildb sayfT 
Point of winter solstice: nuqtat al-inqildb shatwT 

Point of vernal equinox: nuqtat al-inqildb rabfT (sic! nuqtat al-i c tidal rabfT) 

Point of autumnal equinox: nuqtat al-inqildb kharTfT (sic! nuqtat i'tidbl kharTfT) 
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G035 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1249 


19th Century 
Diameter 82 mm 

Karachi, National Museum of Pakistan (# 1958-210) 
ESS 130 



Figure G035.1 - Globe showing autumnal equinox on the right 
(photo by Mubashir Ul-Haq Abbasi) 


On this well-crafted globe, all the circles are represented by thick embossed lines 
which are patterned like ropes. The equator and ecliptic are graduated in single degrees 
marked by dots. On the equator, intervals of 10° are numbered from 10 to 360 from the 
vernal equinox; on the ecliptic these are numbered as 10, 20 and 30, separately in each 


1249 


Entry based on photos and information kindly provided by Mubashir Ul-Haq Abbasi. 
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zodiac sign. The names of the zodiac signs are engraved along the ecliptic. There are 
also equatorial tropics, ecliptic tropics, ecliptic latitude circles and ecliptic polar circles. 



Figure G035.2 - Globe showing winter solstice 
(photo by Mubashir Ul-Haq Abbasi) 

Figure G035.2 shows the winter solstice. Here the Tropic of Cancer is labelled as 
madar rds al-saratdn and the segment of the solstitial colure intercepted between the 
ecliptic (above) and equator (below) is labelled as mayl kullT, ‘maximum declination’. 
The stand is missing; only the ungraduated meridian ring survives. 
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G036® CELESTIAL GLOBE, NOT SIGNED, NOT DATED 
19th Century 

Diameter 115 mm; height of the stand 240 mm 
Lucknow, Darul Uloom Nadwatul Ulama 



Figure G036.1 - Globe with stand (photo by S. R. Sarma) 
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Circles 

The globe is made of some light wood and painted in maroon. The circles and the 
labels are in white. The equator and the ecliptic are represented by ungraduated simple 
lines; similar lines represent also the equatorial tropics, ecliptic latitude circles and 
ecliptic polar circles. Names of the zodiac signs are written along the ecliptic. The 
equinoctial points and the poles of the ecliptic are labelled. 



Figure G036.2 - Autumnal equinox (photo by S. R. Sarma) 


Stand 

The tripod stand is made of iron; one of the legs is broken. The horizon ring is 
ungraduated. The meridian ring is divided in 5° and numbered from 5 to 90, separately 
in each quadrant. 
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G037® CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1250 
19th Century 

Diameter 103 mm; height of the stand 107 mm 
Oxford, Museum of the History of Science (# 37195) 

ESS 115 



Figure G037.1 - Globe with stand (photo by S. R. Sarma) 
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Entry based on Savage-Smith 1985, no. 115, pp. 272-273. 
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Circles 

The globe is cast as a single hollow sphere; eight plugs are visible at different 
places. The equator and the ecliptic are drawn as single lines without any graduations. 
Ecliptic latitude circles, equatorial tropic and polar circles are drawn. The names of the 
zodiac signs are engraved along the ecliptic. The poles, tropics and polar circles are 
labelled. The segments of the solstitial colure intercepted between the equator and the 
ecliptic are labelled as mayl kulli, ‘maximum declination’. 

Stand 

The stand resembles the same in G027; it consists of a horizon ring supported by 
four slender legs resting on an eight-lobed base with central cross-bars. From the four 
points where the cross-bars join the eight-lobed base, there arise four arcs of 90°, 
converging at the top and forming the support for the meridian ring and for the semi¬ 
circular arc attached to the underside of the horizon ring. 

The horizon ring is divided in 2° and every sixth is indicated by a longer line. The 
meridian ring is graduated on one side in 2° and every sixth is marked by a longer line; 
on the other side every 30° is marked by a longer line. As in G027, two gnomons are 
attached to the semi-circular arc, but arcs of 90° are not graduated as in G027. 

Bibliography 

Savage-Smith 1985, no. 115, pp. 272-273. 
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G038® CELESTIAL GLOBE, NOT SIGNED, NOT DATED 

19th Century 
Diameter 172 mm 

Rampur, Rampur Raza Library (# 27/5070 D) 



Figure G038.1 - Globe with stand (courtesy Rampur Raza Library) 


The globe and the stand are made of some light metal and are of indifferent 
workmanship. The globe is cast as a single hollow sphere by the lost-wax method. There 
is one large plug which covers the entire equatorial polar circle in the north. This plug 
is now loose, but fits tightly like a lid upon the rest of the globe. 
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Figure G038.2 - Globe with the meridian ring (courtesy Rampur Raza Library) 


Circles 

The equator and the ecliptic are represented by single ungraduated lines. Similar 
lines represent also the ecliptic latitude circles, the equatorial tropics and the equatorial 
polar circles. The names of the zodiac signs are engraved along the ecliptic. 


Stand 

The stand is 158 mm high. It consists of a horizontal ring to which three S-shaped 
legs are attached. The legs terminate in lion’s paws with four claws in each paw. There 
are two notches in the horizontal ring through which the meridian ring passes but there 
is nothing below to support the meridian ring. Consequently the globe and the meridian 
ring slip through the horizontal ring and fall to the ground. Thus the globe cannot be 
mounted on the stand. The horizontal ring is graduated in 1° and 10° and numbered 
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from 10 to 90, separately in each quadrant. The meridian ring is also graduated in the 
same manner. 

Bibliography 

Sarma 2003, no. 7, pp. 73-75. 
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G039 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1251 
19th Century 

Diameter 112 mm; height 190 mm 
PLU; ex-Paris, Libraire Alain Brieux 1990. 



Figure G039.1 - Globe with stand (from the catalogue of Alain Brieux) 
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Entry based on Libraire Alain Brieux, Histoire des Sciences et de la Medicine, September 1990, 
no. 16581, p-91. 
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The globe appears to have been cast as single hollow sphere. The axis passes 
through the ecliptic poles. 

Circles 

The equator and the ecliptic are divided in 1° and 5°; the equator is numbered 
from 5 to 360 from the vernal equinox; the ecliptic is numbered from 5 to 30, separately 
in each zodiac sign. The names of the zodiac signs are engraved along the ecliptic. 
Equatorial tropics, ecliptic latitude circles and ecliptic polar circles are engraved. Like 
the equator and the ecliptic, the solstitial colure is represented with double bands divided 
in 1 ° and 5°, but not numbered. 

Stand 

The stand consists of a graduated horizon ring supported by four slender legs 
which rest on an eight-lobed ring with cross-bars. A semicircular arc is attached to the 
underside of the horizon ring to support the meridian ring which is graduated in 1 ° and 
5° and numbered in 5s. 

Bibliography 

Libraire Alain Brieux, Histoire des Sciences et de la Medicine, September 1990, no. 
16581. 

Drouot, Instruments Scientifiques anciens, auction catalogue of 22 June 1979, no. 155. 
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G040 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1252 

19th Century 
Diameter 111 mm 
PLU 



Figure G040.1 - Globe showing the vernal equinox 
(courtesy Museum of the History of Science, Oxford) 

This globe is almost identical with the previous globe G039, but without a stand. 
Maddison states that the mising stand is ‘replaced by a modern stand of perspex’. 
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Entry based on a set of 6 photos and a note by F. R. Maddison, dated 9.1.84, in the archives of 
Museum of the History of Science, Oxford. 
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Therefore, it appears that the maker made at least two identical globes of almost the 
same size. Of these only one specimen survived with the original stand, while the other 
did not. About the present globe, Maddison states that ‘ [i]t is very heavy, seamless globe 
weighing approximately 1816 gms (4 lbs), which means that the casting must be about 
6.6 mm thick’. 



Figure G040.2 - Summer solstice 
(courtesy Museum of the History of Science, Oxford) 


Circles 

The equator and the ecliptic are divided in 1° and 5°; the equator is numbered 
from 5 to 360 from the vernal equinox; the ecliptic is numbered from 5 to 30, separately 
in each zodiac sign. The names of the zodiac signs are engraved along the ecliptic. 
Equatorial tropics, equatorial polar circles, ecliptic polar circles and ecliptic latitude 
circles are engraved. Like the equator and the ecliptic, the solstitial colure is also 
represented with double bands divided in 1° and 5°, but not numbered. The equatorial 
poles are labelled as qutb c alam shamalT and qutb c alam janubT. 
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Figure G040.3 - Northern poles 
(courtesy Museum of the History of Science, Oxford) 


Stand 

The original stand is missing, but the meridian ring is extant. It is divided in 1 ° 
and 5° and numbered from 5 to 90, four times, the numbering converging at the poles. 
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G041 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1253 

19th century 
Diameter 70 mm 

Chicago, Adler Planetarium (# A-38) 

ESS 102 



Figure G041.1 - Globe with stand (accession no. A-38) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Savage-Smith 1985, no. 102, pp. 267-268, and the photos generously provided by 
the Adler Planetarium, Chicago. 
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This and the following ten globes have nearly identical features and must emanate 
from the same globe maker or from the same workshop. The globes are engraved with 
the equator, ecliptic, ecliptic latitude circles at intervals of 30°. The most striking feature 
of the globes is that the names of the zodiac signs are engraved in large ‘outlined’ letters. 
Sometimes other circles are also labelled in such ‘outlined’ letters (see Figure G041.2 
below). 

The stand consists of a graduated horizon ring supported by four legs which rest 
on a circular ring. To the underside of the horizon ring is attached, at its east and west 
points, a semi-circular arc which supports the meridian ring. The most conspicuous 
features of the stand are that the legs are decorated at the top, bottom and in the middle 
by ‘knops’ which are decorative protuberances all around a cylindrical body. The 
patterns engraved on these ‘knops’ vary from globe to globe. Second, at the centre of 
the semi-circular arc is an ornate vertical bit with a hole in it. A wing screw is inserted 
in the hole to tighten the meridian ring so that it stays in the same position. A third 
feature is that in many cases, the Abjad numerals in the scales on the horizon ring and 
on the meridian ring are enclosed in arches (see Figure G041.2 below). 

Some of the globes are said to be made of two hemispheres; in some cases no seam 
could be detected. It appears that these globes were produced in Persia in the nineteenth 
century. However, because some of the descriptions in published literature refers to 
these as Indo-Persian globes, these are included here at the very end of the series G. 



Figure G041.2 - Detail showing the engravings on the globe, 
on the horizon ring and the meridian ring (accession no. A-38) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Circles 

On the present globe, the equator and the ecliptic are graduated in 2° and 10°; the 
equator is numbered from 10 to 360 continuously from the vernal equinox; the ecliptic 
is numbered from 10 to 30, separately in each zodiac sign. There are also ecliptic latitude 
circles, equatorial tropic and polar circles; ecliptic tropic and polar circles and the 
equinoctial colure. The names of the zodiac signs are engraved along the ecliptic in large 
‘outlined’ letters. The equatorial tropic and polar circles are also labelled in large 
‘outlined’ letters. On the solstitial colure, the two segments showing the maximum 
obliquity are labelled mayl kullT in the same style. 

Stand 

The horizon ring is supported by four legs resting on a base ring. The legs are 
decorated at the top, in the middle and at the bottom by ‘knops’ bearing floral patterns. 
The semicircular arc attached to the underside of the horizon ring for supporting the 
meridian ring has at its centre a vertical bit with a large wing screw to keep the meridian 
ring in position. The horizon ring and the meridian ring are both divided in 2°; intervals 
of 6° are enclosed in arches and numbered from 6 to 90, separately in each quadrant. 
The numbering on the horizon ring commences at the north and south points where 
notches are made for the meridian ring. The numbering on the meridian ring commences 
at the poles where it is attached to the globe by pins. 
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Figure G041.3 - Detail showing the decorative ‘knops’ on the legs 
and the vertical bit with a wing screw at the centre of the semicircular arc (accession no. A-38) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Provenance 

Purchased from E. S. David in 1940. 

Bibliography 

Savage-Smith 1985, no. 102, p. 267-268. 
Emilie Savage-Smith in Pingree 2009, p. 238. 
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G042 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1254 


19th century 
Diameter 69 mm 


Chicago, Adler Planetarium (# A-39) 
ESS 101 



Figure G042.1 - Globe with stand (accession no. A-39) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Savage-Smith 1985, no. 101, p. 267, and the photos generously provided by the 
Adler Planetarium, Chicago. 
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Circles 

The equator and the ecliptic are graduated in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox; the ecliptic is numbered from 10 
to 30, separately in each zodiac sign. The names of the zodiac signs are engraved along 
the ecliptic in large ‘outlined’ letters. There are also ecliptic latitude circles, tropics and 
polar circles of the equator and of the ecliptic, and the equinoctial colure. The poles, the 
equatorial tropic and polar circles are labelled in large ‘outline letters’. On the solstitial 
colure, the two segments showing the maximum obliquity are labelled mayl kullT in 
similar letters. 

Stand 

The horizon ring is supported by four legs resting on a base ring. The legs are 
decorated at the top, in the middle and at the bottom by ‘knops’ bearing diamond 
patterns. The semicircular arc attached to the underside of the horizon ring for 
supporting the meridian ring has a large wing screw to keep the meridian ring in 
position. The horizon ring and the meridian ring are both divided in 2°; intervals of 6° 
are numbered from 6 to 90, separately in each quadrant. The numbers are enclosed in 
arches on the horizon ring, but not on the meridian ring. The numbering on the horizon 
ring commences at the north and south points where notches are made for the meridian 
ring. The numbering on the meridian ring commences at the poles where it is attached 
to the globe by pins. 

Provenance 

Purchased from Ali Kuli Khan 1934. 

Bibliography 

Savage-Smith 1985, no. 101, p. 267. 

Emilie Savage-Smith in Pingree 2009, p. 237. 
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G043 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1255 

19th Century 
Diameter 88 mm 

Oxford, Museum of the History of Science (# 46262) 

ESS 103 



Figure G043.1 - Globe with stand (© Museum of the History of Science, Oxford) 
The globe is made first in two hemispheres and then joined together. 
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Entry based on Savage-Smith 1985, no. 103, p. 268. 
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Circles 

The equator and the ecliptic are divided in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox; the ecliptic from 10 to 30, 
separately in each zodiac sign. There are also ecliptic latitude circles and equatorial 
tropic and polar circles. The names of the zodiac signs are engraved along the ecliptic 
in large ‘outlined’ letters; also in similar letters mayl kullT, ‘complete declination’ 
engraved along the two segments of the solstitial colure intercepted between the equator 
and ecliptic. 

Stand 

Stand with four ‘knopped’ legs as in the previous specimens. The horizon ring is 
graduated in 2° and 6° and numbered from 6 to 90 in each quadrant, beginning at the 
notches made for the meridian ring at the north and south points. The meridian ring is 
also similarly divided and numbered, the numbering beginning at the points where it is 
attached to the celestial poles of the globe. The numbers on both the rings are not 
enclosed in arches. 

Provenance 

Formerly in the Chadenat Collection, Paris. 

Bibliography 

Maddison 1957, no. 186, p. 41, pi. XXVIII. 

Savage-Smith 1985, no. 103, p. 268. 
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G044 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1256 

19th Century 
Diameter 69 mm 
Paris, PC 



Figure G044.1 - Globe with stand (from Alain Brieux’s catalogue) 
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Entry based on the catalogue of the Libraire Alain Brieux, Paris, of June 1976, no. 8551, p. 74. 
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Circles 

The equator and the ecliptic are divided in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox; the ecliptic from 10 to 30, 
separately in each zodiac sign. The names of the zodiac signs are engraved along the 
ecliptic in large ‘outlined’ letters. There are ecliptic latitude circles, equatorial tropics 
and equatorial polar circles. 

Stand 

The graduated horizon ring is supported by four ‘knopped’ legs which rest on a 
circular ring. A semi-circular arc is attached to the underside of the horizon ring to 
support the meridian ring. There is an ornate vertical bit at the centre of the arc, but the 
screw is missing. The meridian ring is divided in 1° and 5°, but the intervals of 5° are 
numbered wrongly as 6°. 

Inscription 

On the ring at the base is engraved a long inscription in Persian, which Brieux 
rendered into French thus: 

‘Digne de l’assemblee de son Exllence l’Omniscient des ages, Mojtehed de 
l’epoque et du temps, Tlmam des musulmans, celui qui est nanti des 
Consequences et de l’Essentiel des choses de la loi Islamique, la somme des 
intelligences et de ce qui est rapporte par tradition, le chef des erudites, le 
fierte des Savants: Mirza Mohammad Taqi Xatarat (c’est-a-dire celui qui 
present le droit chemin religieux a suivre), que ses benedictions se perpetuent 
etemellement. ’ 

It is difficult to identify the dedicatee Mirza Muhammad Taqi Khatarat; possibly 
he is the Qajar prince Mirza Muhammad Taqi (1791-1853) who was the governor of 
Kermanshah. 

Bibliography 

Alain Brieux 1976, no. 8551, p. 74. 
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G045 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1257 

19th Century 

Diameter 150 mm 

PLU; ex-Paris, Drouot 1987 



Figure G045.1 - Globe with stand (from the Drouot catalogue) 

The globe is cast as a single hollow sphere by the lost wax process; one large plug 
and several small ones are visible; some of these plugs are now missing, leaving small 
holes. 


1257 Entry based on the catalogue of 4 June 1987 of Drouot, Paris, no. 58, p. 24; the description here 
does not match with the photo printed alongside. The description states wrongly: ‘The globe is 
engraved with lines for the equator and the ecliptic without divisions, and with 12 meridian/hour 
circles. The constellations are figured and have their names marked in Naskhi.’ 
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Circles 

The equator and the ecliptic are divided in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox; the ecliptic from 10 to 30, 
separately in each zodiac sign. There are also ecliptic latitude circles, equatorial tropic 
and polar circles, ecliptic tropic and polar circles, and equinoctial colure. The names of 
the zodiac signs are engraved along the ecliptic in large ‘outlined’ letters; also in similar 
letters mayl kullT, ‘complete declination’ engraved along the two segments of the 
solstitial colure intercepted between the equator and ecliptic. 

Stand 

Stand with four ‘knopped’ legs as in the previous specimens. There is an ornate 
vertical bit at the centre of the semi-circular arc which supports the meridian ring. The 
numbers on the meridian ring are enclosed in arches. 

Bibliography 

Drouot, Paris, catalogue of 4 June 1987, no. 58, p. 24. 
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G046 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1258 

19th Century 

Diameter 90 mm 

PLU; ex-Sotheby’s, London 



Figure G046.1 - globe with stand (from Sotheby’s catalogue of 2007) 
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Entry based on Sotheby’s, London, Arts of the Islamic World, auction catalogue of 24 October 
2007, lot. 197; and Sotheby’s, London, Arts of the Islamic World, auction catalogue of 7 October 
2015, lot. 325. 
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Circles 

The equator and the ecliptic are divided in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox; the ecliptic from 10 to 30, 
separately in each zodiac sign. The ecliptic latitude circles, ecliptic polar circles, 
equatorial tropics and the equatorial polar circles are drawn. The names of the zodiac 
signs are engraved in large ‘outlined’ letters along the ecliptic. The Tropic of Capricorn 
and the Tropic of Cancer are named respectively as madar al-jadx and madar al-saratdn 
and the ecliptic polar circles as madar qutbfalak al-buriij and the celestial poles as qutb 
mu'addil shamall and qutb mu'addil janubi; the maximum declination is labelled as mayl 
kullT. 

Stand 

The stand is similar to those in the previous specimens, except that here there is a 
circular sheet of metal below the circular ring on which the four ‘knopped’ legs rest. 
The knops on the legs are in the shape of rings, two each at the top and bottom and three 
in the middle. In between the knops, there are X-shaped engravings. The ring pattern is 
repeated on the vertical bit at the centre of the semicircular arc. The horizon ring and 
the vertical ring are divided in 2° and 6°, and numbered from 6 to 90, separately in each 
quadrant. 

Bibliography 

Sotheby’s, London, Arts of the Islamic World, catalogue of 24 October 2007, lot. 197. 
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G047 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1259 
19th Century 

Diameter 69 mm; overall height 169 mm 

London, National Maritime Museum, Greenwich (# GLB0176) 

ESS 104 

No seam can be seen in this globe, nor any plugs. 

Circles 

The equator and the ecliptic are divided in 2° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox, while the ecliptic is numbered 
from 10 to 30, separately in each zodiac sign. There are also ecliptic latitude circles, 
equatorial tropic and polar circles, ecliptic tropic and polar circles and the equinoctial 
colure. The names of the zodiac signs are engraved along the equator in large ‘outlined’ 
letters. The equatorial tropics are named madar rds al-jadl and madar rds al-saratan; 
the equatorial polar circles are named madar qutb al-buriij; the equinoctial colure 
da’irat al-mayl ; the north and south celestial poles qutb shamdlT mu'addil and qutb 
janubx mifaddil On the solstitial colure, the two segments showing the maximum 
obliquity are named mayl kullT. 

Stand 

The horizon ring is supported by four legs resting on a base ring. The legs are 
decorated at the top, in the middle and at the bottom by ‘knops’ bearing diamond 
patterns. The semicircular arc attached to the underside of the horizon ring for 
supporting the meridian ring has a large vertical bit at its centre. The horizon ring and 
the meridian ring are both divided in 2°; intervals of 6° are numbered from 6 to 90, 
separately in each quadrant. The numbers are enclosed in arches on the horizon ring, 
but not on the meridian ring. The numbering on the horizon ring commences at the north 
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Entry based on Ackermann 1999, pp. 191-192 (with two images) and Savage-Smith 1985, no. 104, 
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and south points where notches are made for the meridian ring. The numbering on the 
meridian ring commences at the poles where it is attached to the globe by pins. 

Provenance 

Presented by Sir James Caird in May 1936. 

Bibliography 

Savage-Smith 1985, no. 104, p. 268. 

Ackermann 1999, pp. 191-192 with two images. 
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G048 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1260 

19th Century 
Diameter 86 mm 

New York, Brooklyn Museum, Department of Asian Art (# X659.1) 

The globe is made in two hemispheres and joined. 

Circles 

The equator and the ecliptic are divided in 1° and 10°; the equator is numbered 
from 10 to 180 twice, each time from one equinox to the other, while the ecliptic is 
numbered from 10 to 30, separately in each zodiac sign. Besides these, ecliptic latitude 
circles, tropics and polar circles of the equator and of the ecliptic and the equinoctial 
colure are drawn. 

The names of the zodiac signs along the ecliptic, of the two celestial poles, of the 
polar circles, of the equator and of the equinoctial colure are engraved in large ‘outlined’ 
letters. 

Stand 

The horizon ring is supported by four six-sided legs which rest on a circular ring. 
The legs are decorated by very elegant ‘knops’ at the top, middle and bottom. On the 
underside of the horizon ring, there are traces of soldering; probably the semicircular 
arc attached here came off and is lost. Consequently there is no support for the meridian 
ring at present. The horizon ring has an outer diameter of 114 mm and inner diameter 
86 mm. Both the horizon ring and the meridian ring are divided in 1° and intervals of 
6° are numbered. These numbers are enclosed in arches. The horizon ring is numbered 
from 6 to 90, separately in each quadrant, beginning at the notches made for the meridian 
ring. The meridian ring is also numbered from 6 to 90, separately in each quadrant, 
beginning at the points of attachment to the globe and converging at the points opposite 
the equator. 


1260 


Entry based on an unpublished description and a photo kindly provided by Professor Emilie 
Savage-Smith. 
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G049 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1261 
19th Century 

Diameter 91 mm; height of the stand 122 mm 

Ann Arbor, University of Michigan, Hatcher Graduate Library, Department of Rare 
Books and Special Collections (# GL-1) 

The globe is made in two hemispheres and joined. 

Circles 

The equator and the ecliptic are divided in 1° and 10°; the equator is numbered 
from 10 to 360 continuously from the vernal equinox, while the ecliptic is numbered 
from 10 to 30, separately in each zodiac sign. Ecliptic latitude circles, equinoctial colure, 
tropics and polar circles of the equator and of the ecliptic are first engraved lightly and 
then retraced heavily. The names of the zodiac signs along the ecliptic are engraved in 
large ‘outlined’ letters; the two celestial poles, the equatorial tropics and the mayl kullT 
are also labelled in similar large ‘outlined’ letters. 

Stand 

The horizon ring is supported by four legs which rest on a circular ring. Only one 
leg appears to have been decorated with ‘knops’ at the top, middle and bottom; the other 
four legs must be replacements. No semicircular arc is attached to the underside of the 
horizon ring to support the meridian ring. The horizon ring has an outer diameter of 106 
mm and inner diameter of 87 mm; it is divided in 1 ° and 6° and numbered from 6 to 90, 
separately in each quadrant, beginning at the north and south points where notches are 
made for the meridian ring. The meridian ring is 7 mm wide and 4 mm thick. It is also 
divided in 1° and 6° and numbered from 6 to 90, separately in each quadrant; the 
numbering begins at the points where it is attached to the globe by pins and ends at 
points opposite the equator. The numbers on both the rings are enclosed in arches. 
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Entry based on an unpublished description and four photos kindly provided by Professor Emilie 
Savage-Smith. 
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G050 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1262 

19th Century 
Diameter 68 mm 

Oxford, Museum of the History of Science (# 40716) 

ESS 105 



Figure G050.1 - Globe with stand (© Museum of the History of Science, Oxford) 
The globe is made in two hemispheres. 
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Entry based on Savage-Smith 1985, no. 105, pp. 268-269. 
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Circles 

The equator and the ecliptic are represented by ungraduated single lines. There are 
also ecliptic latitude circles, equatorial tropic and polar circles, and equinoctial colure. 
The names of the zodiac signs are engraved along the ecliptic in normal letters. 

Stand 

Stand with four ‘knopped’ legs as in the previous specimens. At the centre of the 
semi-circular arc which supports the meridian ring from below, there is a highly ornate 
vertical bit with a hole for the screw to tighten the meridian ring, but the screw is 
missing. The horizon ring is graduated in 2° and 6° and numbered from 6 to 90 in each 
quadrant, beginning at the notches made for the meridian ring at the north and south 
points. The meridian ring is also similarly divided and numbered, the numbering 
beginning at the points where it is attached to the celestial poles of the globe. The 
numbers on both the rings are not enclosed in arches. 

Provenance 

Formerly in the Chadenat Collection, Paris. 

Bibliography 

Maddison 1957, no. 185, p. 41, pi. XXVIII. 

Savage-Smith 1985, no. 105, pp. 268-269. 
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G051 CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1263 

19th Century 

Diameter 84 mm 

PLU; ex-Sotheby’s, London 



Figure G051.1 - Globe with stand (from Sotheby’s catalogue of 1991) 
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Entry based on Sotheby’s, London, auction catalogue of 10 December 1991, lot 22. 
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Circles 

The ecliptic and equator are divided in 1°, but it is not known how they are 
numbered. Ecliptic latitude circles are represented by normal lines while dotted lines 
represent the equinoctial colure, the polar circles of the equator and of the ecliptic. The 
zodiac signs and several circles are named. 

Stand 

The four legs which support the graduated horizon are endowed with very simple 
‘knops’ at the top, middle and bottom; the graduated meridian arc has several holes so 
that the globe can be adjusted for use at various terrestrial latitudes ranging from 18° to 
72°. 

Bibliography 

Sotheby’s, London, auction catalogue of 10 December 1991, lot 22. 
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H. SANSKRIT CELESTIAL GLOBES 

INTRODUCTION 

It has been mentioned above that the Sanskrit name Samudra-paksT (sea-bird), 
given by Mahendra Suri to the astrolabe star (3 Ceti - in his Sanskrit manual on the 
astrolabe which he composed in 1370 at the Delhi court of Liruz Shah 
Tughluq - indicates his familiarity with the iconography of the constellation figure Cetus 
on Islamic celestial globes. Therefore the celestial globe must have reached India at least 
in the fourteenth century, if not earlier. But it is only in the seventeenth century that 
celestial globes began to be produced actively with Arabic/Persian inscriptions by 
Muslim instrument makers, notably by Diya’ al-Dln Muhammad of Lahore. 

But even before Diya’ al-DTn’s time, the celestial globe was mentioned in 1621 by 
Nrsimha Daivajna in his commentary on Bhaskara's Siddhantasiromani, where he 
describes it under the name bhagola and adds that Muslims call the sphere kura and the 
stand on which it is mounted kursi. nM 

However, there exist very few Sanskrit celestial globes, the main reason being that 
a higher degree of technical expertise is needed in its production than in the production 
of astrolabes. As against 130 Sanskrit astrolabes, there exist today just six Sanskrit 
celestial globes, four of these with constellation figures and two with just the reference 
circles and a small number of stars. The earliest of these (H001) is preserved in Sawai 
Jai Singh’s observatory at Jaipur and must have been commissioned by him in the 1720s. 
The next specimen (H002) is not actually a Sanskrit celestial globe as such; it is the 
Indo-Persian celestial globe made by Muhammad Salih in 1074/1663-64 (G003) which 
was reworked with Sanskrit names and numbers about a hundred years later at the 
instance of Nadarama who was a resident of Kamyakavana on the banks of the river 
Yamuna, near Mathura. Nandarama composed several works on astrology and 
astronomy. One of these is Yantrasdra on the construction and use of various 
instruments including the astrolabe and the celestial globe. The third (H003) and fourth 
(H004) Sanskrit celestial globes were made by the versatile Lalah Bulhomal of Lahore, 
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Cf. Nrsimha, p. 438. 
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who produced several kinds of instruments with inscriptions in Arabic/Persian or in 
Sanskrit. The last two (H005 and H006) carry just the basic circles and the positions and 
names of a small number of stars and no constellation figures. They are not signed or 
dated; they must have been produced in the nineteenth century somewhere in Rajasthan. 

The iconography of the constellation figures of these Sanskrit celestial globes 
broadly follows the iconography on the globes by Diya’ al-Dln Muhammad, but the 
Sanskrit names given to some of these figures requires an explanation. The original 
Greek names of the 48 constellations, as recorded in the Almagest by Ptolemy, are partly 
derived from Greek mythology; these names underwent several changes in their 
transmission to India through Arab-Islamic mediation. Besides these six extant celestial 
globes, there are two other sources where some of the Sanskrit names occur. At the court 
of Sawai Jai Singh, Jagannatha translated Ptolemy’s Almagest into Sanskrit from the 
Arabic version of Naslr al-Dln al-TusI in the 1730s under the title Samrat-siddhanta. 1265 
The star catalogue in book 7 of this work contains the names of the 48 constellations. 
These were rendered by Jagannatha sometimes into Sanskrit and sometimes into 
contemporary Rajasthani; for example, he renders Ursa Major as Bada Bhdlu (big bear) 
while it ought to be Brhad-bhalluka in pure Sanskrit. One of the manuscript copies of 
Nandarama’s Yantrasdra contains a star catalogue, along with Sanskrit names of the 
constellations. 1266 These names agree, more or less, with the Sanskrit names engraved 
on Muhammad Salih’ globe. Since these Sanskrit names did not become standardized, 
they occasionally vary from one source to another. 1267 

The main problem in the Sanskrit names lay in rendering the names of the human 
figures, a problem which is carried over from the Islamic globes. We consider first the 
names of Andromeda, Cassiopeia, Cepheus and Perseus, who are all connected by a 
Greek myth. On Islamic globes, as we have seen, Andromeda’s name is rendered as al- 


1265 Jagannatha, Samrat-siddhanta, ed. Ram Swarup Sharma, New Delhi 1967, vol. 2, pp. 643-764. 

1266 Manuscript No. 851 of 1884-87 of the Bhandarkar Oriental Research Institute, Pune, folios 19-36. 

1267 Kaye 1918, pp. 95-115, reproduces an extract from what he calls ‘Jai Singh’s version of Ulugh 
Beg’s catalogue’; all that Kaye informs about this source is that it is a manuscript in Devanagari 
characters copied in VS 1964 (AD 1907-08). Here the Sanskrit names of constellations and stars are 
mostly transliterations (cf. Kaye 1918, p. 97). These will not be considered in the present 
discussion. 
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Mar’ah al-Musalsalah (the chained woman); quite often also in a shorter form as al- 
Musalsalah (the chained one). This is translated correctly into Sanskrit as Srmkhald- 
baddha (more correctly smkhala-baddha) (bound in chains), or Srmkhala-dhara 
(bearing chains); but the Sanskrit writers were not sure about the gender. Thus we have 
Srmkhalabaddha-strT-murtih (figure of a woman bound in chains) in H001; Srmkhald- 
bandha-mu[rtih], strTmu[rtih] (figure of imprisonment in chains, figure of a female) in 
H002; Srmkhaladhara (bearing chains) in H003; but Srnikhalddhara-purusa-murtih 
(figure of a man bearing chains) in the Yantrasdra and in H004. On the other hand, the 
Samrat-siddhanta calls the figure dyasT (made of iron or metal, in feminine) which is 
intriguing. 

Similar is the case with Andromeda’s mother Cassiopeia, who is referred to on 
the Islamic globes merely as Dhdt al-KursT (one with a chair); accordingly, she is called 
in Sanskrit Pithasana-stha (situated or seated on the chair) on H003 and in the 
Yantrasdra; H004 calls her Pithaha-manusya-murtih (sic! read PTthdsanastha- 
manusya-murtih (human being seated on the chair) without specifying the gender. But 
H001 and H002 see here a man PTthasanastha-purusa-murtih (figure of a man seated 
on a chair) and PTthasanastha-pu[rusa] (a man seated on a chair) respectively. In 
Sanskrit, there is no exact equivalent for the Arabic kursl, and the term pTthdsana is a 
tautology, both pitha and disana having the same connotation of a seat. Interestingly, the 
Samrat-siddhanta uses another word in this context and calls the figure manci-laland 
(sic! read mahca-laland), which means ‘a woman on a raised seat or throne’. 

The name of Andromeda’s rescuer Perseus is often transliterated on the Islamic 
globes as Barsd’us (also Parsd’us or Par slid’ush). Following this, he is named 
Varasydus on H001. But in Arabic he is occasionally referred to also as Hdmil Rds al- 
Ghul (the bearer of Ogre’s head’); accordingly, in Sanskrit also he is called Preta-siro- 
grdhaka (one who carries the head of a corpse) on H004 and in the Yantrasdra and 
Pretasirograin on H003. H002 has a variation: Pretakayug-ganah', here gana refers to a 
class of demi-gods who attend on Siva or Rudra. Therefore Pretakayug-ganah means 
‘an attendant of Siva with [the head of] a corpse’. The Samrat-siddhanta calls him not 
quite correctly a Kdpdlika (an ascetic who carries a human skull and uses it as the 
receptacle for food). 
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The name of Cepheus is also merely transliterated in Arabic as Qiqd’us; likewise 
in Sanskrit as KTkdvus on H001 or Kaikdvusa-nrpah in the Samrat-siddhanta. But other 
sources have an entirely different name: Jvdld-ksepaka-nata-ganah (H002:), Jvdld- 
ksepaka-rudra-ganah ( Yantrasdra ), Jvala-ksepa-rudra-gana (H003:) or Jvdld-ksepa- 
gand-murtih (H004). The word gana, as explained above, refers to an attendant of Siva. 
Accordingly, the whole expression then means ‘a demi-god attached to Siva, who 
throws flames’. Apparently this notion is derived from the attribute al-multahab 
(inflamed, blazing, aflame etc.) applied to QTqd’us in certain Arabic sources. 1268 

Hercules is referred to by Ptolemy as one who is resting on his knees; therefore 
in Arabic he is called al-Jdthl. All Sanskrit sources call him Jdnupavista. However on 
H001, his figure is labelled Nrtya-kdlT-murtih (figure of the dancing [goddess] Kali). 
We have seen that the short skirt worn by Hercules according to the Greek fashion 
confused already Indo-Persian globe makers and that on three globes (F019, F020 and 
F027) the figure is depicted with large breasts. Assuming that a figures depicted on 
celestial globes must be a celestial or divine figure, some Sanskrit astronomers saw it as 
the dancing goddess Kali. 

Muslim astronomers did not quite understand the names and functions of the 
Bootes and Auriga. They called the former al-Awwd ’ wa al-Baqqdr, ‘the howler, that 
is, the ploughman’. Accordingly, he is named Avvd-purusa (the man called Avvd) in 
Sanskrit on HOOl. But others reasoned thus; c Awwd’ means ‘howler’, but a Muslim who 
howls regularly is the Muezzin who calls the people for the prayers. Accordingly they 
gave him the Sanskrit name Dharmi-jana-dhvdyaka (one who invites or calls the pious 
people [for prayer].) This expression, with slight variations occurs on H002, H003, 
H004 and in the Yantrasdra. 

Auriga is called in Arabic al-Mumsik al-A c innah (he who holds the reins). HOOl 
has just the transliteration Mumsekula anaim murtih. The labels on H003 ( Valldhaka ) 
and H004 ( Bala-hasta-pra-ma-murtih ) and in the Yantrasdra ( Valdha-hasta-purusah 
grdhakah) are highly corrupt and do not yield any coherent meaning. The Samrat- 
siddhanta has Yajha-pasu-grdhaka (one who takes the animals to the sacrifice). 
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Cf. Ideler 1809, p. 45. 
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Orion, al-Jabbdr, is rendered mostly as Gadadhari purusa (a man holding a club) 
in the Yantrasdra, and on H002 and H004. The Samrat-siddhanta merely calls him VTrah 
(brave man, hero). H001 carries a different name: Mithuna-samjha-murtih (figure of the 
one who carries the ‘name’ Mithuna) in order to clearly distinguish this figure from the 
actual Mithuna, which is the zodiac sign Gemini. 

The name of Centarus is merely transliterated in Arabic as Qanturus ; so also in 
Sanskrit. On H001 it is engraved as Kanturasa-murtih; the Samrat-siddhanta renders 
the name as Keturasa. The Yantrasdra offers kinnara as an equivalent; this Sanskrit term 
denotes semi-divine musicians with human bodies and the heads of horses (also equine 
bodies and human heads). In the Yantrasdra, both words kanturasa and kinnara occur 
together. H002 and H004 have just kinnara. 

Besides the names of the human figures, the pictorial representations of certain 
inanimate objects also created problems in translation. Corona Borealis (Arabic al- 
Fakkah ) is generally represented with two concentric circles. Sanskrit sources see here 
Mdtr-mandala or Mdtr-cakra (circle of the mothers), a mystic circle formed by mother 
goddesses, which is said to be situated at a Coronae Borealis. Accordingly this star is 
named Visakha-matr-mandala; here the first term Visdkhd is the name of the sixteenth 
lunar mansion. 1269 The Samrat-siddhanta, however, sees a mere Casaka (cup or wine¬ 
glass) in the circular figure of Corona Borealis. 

Lyra is rendered in Arabic as Shulydq (tortoise) because the musical instrument 
lyre was made out of the upper shell of tortoises. The Samrat-siddhanta, therefore, 
renders it with the Rajasthani word kachuvd (tortoise); a transliteration of Shulydq is 
attempted on H001 as TrilTyaka. For others (H003, H004 and Yantrasdra ), the pictorial 
representation suggested a Pdna-pdtra (drinking vessel). Since gods in the celestial 
regions drink only the nectar of immortality ( sudha ), H002 called it Sudha-patram 
(vessel for nectar). 

Likewise the pictorial representation of Crator, Arabic Bdtiyali, suggests a vessel, 
and so it was called in the Yantrasdra and on H004 sudha-patra (vessel for drinking 
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The star a Coronae Borealis is often represented on the retes of Indo-Persian as well as Sanskrit 
astrolabes. 
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nectar). H001 and H002 call it Bahuguna-patra (vessel with many good qualities). The 
Samrat-siddhanta has some word which is unintelligible. 

Ara, Arabic mijmarah, is an incense-burner. In the pictorial depictions, the fumes 
of incense rising out of the vessel are drawn like the tongues of flame. Therefore it was 
thought that it was a brazier or a portable stove. The Samrat-siddhanta and H002 call it 
Hasanti (portable stove) and in H001 and the Yantrasdra it is named Agni-sakati (fire- 
cart). 
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H001 ® SANSKRIT CELESTIAL GLOBE, NOT SIGNED, NOT DATED 


Early 18th century 
Diameter 293 mm 
Jaipur, Jai Singh’s Observatory 



Figure H001.1 - Globe with stand (photo by S. R. Sarma) 


This well-crafted globe must have been commissioned by Sawai Jai Singh in the 
first quarter of the eighteenth century and is thus the earliest extant Sanskrit celestial 
globe. Apparently the globe maker had in front of him a globe made by Diya’ al-Dln 
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Muhammad as his model, but displays his own artistic talent by the fine rendition of the 
human faces. Here an attempt was made for the first time to render all the Arabic names 
of the 48 constellation figures and the names of several prominent stars into Sanskrit. In 
this process of translation, the same strategy appears to have been followed which was 
employed in translating Arabic and Persian scientific texts into Sanskrit at the court of 
Jai Singh, and earlier at the Mughal and Sultanate courts. 1270 In the present case, a 
Muslim scholar pointed to each constellation figure and explained the meaning of the 
Arabic name in the local Rajasthani which the Sanskrit astronomers rendered into 
Sanskrit. Some names could not be satisfactorily explained by the Muslim scholar or 
were not fully understood by the Sanskrit scholar; such names were merely 
transliterated into Devanagari. 

A striking case of cultural and linguistic miscomprehension occurred in rendering 
the name of Hercules. The Muslim scholar explained that the Arabic name al-Jathi 
(pronounced more like al-JcisT in Indo-Persian and Urdu) means ‘one who is kneeling’, 
but could not explain why the person is kneeling and why the person is wearing a very 
short skirt like a woman. Probably the Muslim scholar mentioned that, according to al- 
Siifi, the figure is also called al-Raqis, ‘the dancer’, 1271 or probably the globe by Diya al- 
Dln which was used as model carried a figure of Hercules with big breasts (as on F019 
and F020). The outcome of this ineffective communication was that the Sanskrit scholar 
was convinced that the figure represents a dancing woman. Assuming that a figure 
placed on the celestial regions must be of divine nature, he concluded that the figure 
represents the dancing goddess Kali and named it in Sanskrit Nrtya-KalT-murtih (figure 
of the dancing [goddess] Kali). 1272 

The artisan who engraved the figures on the present Sanskrit celestial globe, 
however, depicted Hercules as a man; he also depicted Andromeda in men’s clothing, 
although the Sanskrit title reads Srmkhala-ba[d]dha-strT-murti (figure of a woman 


1270 Cf. Sarma 1998. 

1271 Sufi 1874, p. 70. 

See also the Sanskrit astrolabe D013 where the star a Herculi was named NrtyakalTsira (head of 
the dancing [goddess] Kali). 


1272 
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bound in chains). Nevertheless, the labels he engraved in Devanagari display elegant 
calligraphy and fairly correct Sanskrit orthography. 

The globe was cast as a single hollow sphere by the lost wax method; there are 
five almost rectangular plugs on the right wrist of Virgo, on the neck of Serpens, on the 
neck of Cetus, beneath Cetus, beneath Argo Navis and at the south pole. 

Circles 

The ecliptic and the equator are graduated in 1° and 6°. The equator is numbered 
from 6 to 360, starting from the vernal equinox. The ecliptic is numbered from 6 to 30, 
separately in each zodiac sign. The names of the zodiac signs are engraved along the 
ecliptic. There are ecliptic latitude circles, drawn at right angles to the ecliptic at 
intervals of 30° and polar circles of the equator, but no tropics. Holes are bored at the 
poles of the equator and of the ecliptic. 

Constellation Figures and Stars 

All the forty-eight constellation figures are elegantly drawn and the positions of 
many stars are marked by inlaid silver nails. The names of the constellation figures are 
engraved with the prefix murtih (figure), a term which is analogous to sural on Indo- 
Persian globes. The names of several prominent stars and the names of the junction stars 
of the 28 lunar mansions are engraved. The figures generally follow the iconography of 
the figures on the Indo-Persian globes made by Diya’ al-Muhammad of Lahore, but the 
globe maker makes his personal style come through. Some of these figures will be 
described in the following pages, first the animal figures and then the human figures. 
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Figure H001.2 - Ursa Major (photo by Dr Jean-Michel Delire) 


The figure of the second constellation Ursa Major is the best example to show the 
juxtaposition of the great bear of the Ptolemaic tradition and the seven sages ( saptarsi) 
of the Sanskrit tradition. The bear is realistically drawn, perhaps more realistically than 
on any Indo-Persian globe. The Sanskrit title Brhad-bhalluka-murtih (figure of the Great 
Bear) is engraved in front of the face. Sanskrit names of four stars on the body and those 
of the three stars on the tail are engraved (these names and their modern identification 
will be listed in the table below). But they could not find the correct Sanskrit equivalents 
for the three pairs of stars on the paws. Therefore, the Arabic names are merely 
transliterated, that too not very accurately. Thus under the two front paws is written 
phikaraisa lisai tri. dha. (Arabic: Qafzah al-Thalith). 
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The figure of Pegasus is exactly as on the globes by Diya’ al-Dln. The Sanskrit 
title draws attention to the fact that only a truncated portion of the horse is depicted and 
not the full horse: Mahd-asva-khanda-griva-murtih (figure of the segment of the great 
horse [including the] neck). Several stars are marked, of which four are named (see the 
Table H001-1 below). 
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Figure H001.4 - Hydra (photo courtesy Anthony J. Turner) 


Hydra and the other two serpents Draco and Serpens are depicted in the same style 
as on Diya’ al-Dln’s globes, with the bodies filled with innumerable tiny scales. Hydra 
is entitled Daksina-sarpa-murtih (figure of the southern snake). The star Fard al-Shujd c 
is an astrolabe star and rendered as Mahdpurusa (great man), for inexplicable reasons. 

Upon the Hydra are situated the constellations Crater and Corvus. The former is 
depicted as an ornate bowl with a base, covered by a hemispherical lid. The Arabic name 
Bdtiyah (jar) is qualified in Sanskrit as Bahu-guna-patram (vessel with many [good] 
qualities). Corvus, the ubiquitous raven or crow, presents no problems in translation. 

Now we shall look at the human figures. These, whether women or men, are 
generally clothed in tunics of varying lengths, some closed on the right and some on the 
left, but always with a sash, the loose ends are often tucked forming a loop, in the 
Mughal fashion. 
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Figure H001.5 - Andromeda (courtesy Anthony J. Turner) 


Andromeda is depicted as a man wearing a martial helmet with a sharp peak on 
the head and a knee-length tunic with a sash around the waist; but there are no chains. 
The title, however, lays stress on her being a woman, Srrnkhala-ba[d]dha-stn-murtih 
(figure of a woman bound in chains). There are two named stars in this figure. These 
names are not actual translations of the Arabic names, but rather explanations in 
Rajasthani language. The star on the waist is named PasalT me tarn (star on the side) 
and that on her right foot Pag max tdrd (star on the foot). 
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Cassiopeia is depicted in a conventional manner seated on a chair in which the 
front legs are not drawn. Likewise, her dress is drawn perfunctorily without much detail. 
While the title of Andromeda mentions expressly that she is a woman ( stri ), the title of 
Cassiopeia states that it is a man ( purusa ): pithdsdna-stha-purusa-murtih (figure of the 
man seated on a chair). The star on Cassiopeia’s hand, Kciff cil-Khadxb, is an astrolabe 
star; on Sanskrit astrolabes, it is named Ranjitci-kara, the same is done here. The star on 
her knee is named Jdnu-tdrd (knee star). On the upper part of the body is written 
Pithdsanci-tdra (chair star) which is obviously an error. 

Perseus is clothed in a tunic which almost reaches up to the knees, with a sash the 
two loose ends of which are arranged symmetrically. Other details of clothing are not 
drawn completely; part of the collar is drawn. The end of the long sleeves is indicated 
by two lines only on the left wrist; the end of the trouser leg is indicated by two parallel 
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lines only on the right ankle. His head is covered by an unusual type of turban, not found 
anywhere else; his upper lip is clean shaven; the beard is shown only on the chin. 

All the names on this figure are transliterations. The figure is entitled Vcircisya’us- 
milrtT (sic! read -murtih). The star on the body is named Maraphciikulla Suraiya (Mirfaq 
al-Thurayya, a Persei); the pair of stars on his wrist holding the sword are called 
Makasemus Suraiya ( Mi c sam al-Thurayya ; hy Persei); and the star on the head of the 
Ghoul is named Rasul Gol (Reis al-Ghul, (3 Persei). 



Figure H001.7 - Virgo (photo by S. R. Sarma) 


Virgo is clothed in a long gown that reaches up to her ankles; there is no sash at 
the waist; the gown itself becomes narrow there. The long sleeves are indicated by 
parallel lines on the wrists; the collar is marked by two parallel lines around the neck. 
Hair on the head is shown by one single line; otherwise the face has a severe look. In 
contrast, the wings are drawn with all the details of the feathers. 
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Figure H001.8 - Hercules and Ophiuchus (photo by Dr Jean-Michel Delire) 


Hercules, as already mentioned, is depicted as a man, with a boyish face, clothed 
in a short tunic that stops above the knees. He wears a skull-cap on the head and wields 
a short dagger with an ornate hilt. The figure is entitled Nrtya-kcilT-murtih; the star on 
his forehead is called Rcisul JasT, which is a transliteration. In contrast, Ophiuchus is a 
mature person with moustaches and beard, an elaborate turban on the head and a tunic 
covering his body. Both wear sashes, but the loose ends are tucked into the sashes in 
different styles. The serpent held by Ophiuchus is most imposing, with the multitudes 
of scales engraved meticulously on the body, and with its hairy neck and head. The title 
Sarpa-grahaka-purusa-murtih (figure of the man holding the serpent) is engraved in 
large letters next to his right arm and once again in smaller letters above his turban. The 
second label must be an error for Sarpa-grahaka-purusa-sirah (head of the man holding 
the serpent) which is the name of the star on his forehead, a Ophiuchi. Kalb al-Ra% ‘the 
shepherd’s dog’ (|3 Ophiuchi), the name of the star on his shoulder, is transliterated as 
Kalabulardyl 
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Figure H001.9 - Bootes (photo by S. R. Sarma) 


Bootes is depicted with a turban, a short tunic, a sash with looped ends, holding a 
sword with a large handle. His Arabic name has been incorporated into the Sanskrit title 
which reads Avd-purusa-murtih (figure of the Ava man). The star situated between his 
legs carries the name Svdti (a Bootis) which is the fifteenth lunar mansion. On the right 
is the figure of Corona Borealis entitled in Sanskrit Visakha-matr-mandala. 
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Figure H001.10 - Auriga and Orion (courtesy Anthony J. Turner) 


In Figure H001.10, Auriga is in the upper register above the graduated scale of 
the ecliptic, dressed in a turban and a short tunic and holding a shepherd’s crook in his 
left hand. His title is not translated into Sanskrit, it is merely transliterated in Devanagari 
as Mumsekula Anaim MurttT (sic! read Murtih) from the Arabic Mumsik al-A c innah. The 
star on his right shoulder is named Brahma-hrdaya (Arabic c Ayyuq, a Aurigae) and that 
on his left shoulder Pmjdpatih (Mankib Dhi al-lndn, (3 Aurigae). The star on his left 
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foot (y Aurigae) is common to one of the horns of Taurus (|3 Tauri). |3 Tauri is called 
Agnih in Sanskrit. But this is not correctly represented on this globe. Here the star on 
the left foot of Auriga is named in Rajasthani as YeclT kd tdrd (star of the heel) (Arabic 
Ki'dih DM al-Inan, ‘ankle or heel having the reins’, y Aurigae) and the name Agnih is 
wrongly given to a star on the right ankle of Auriga. 

Beneath the figure of Auriga is the figure of Orion straddling the celestial equator. 
He has a round cap on his head, thin moustaches on his youthful face; of his clothing 
can be seen only a small part of the skirt covering his right thigh. A dagger with a 
trifoliate handle is tied to his waist. His right arm is covered by a long sleeve; with the 
left hand he holds a weapon with a trifoliate end at the bottom. The Sanskrit astronomers 
had difficulty with his title. They see that Gemini is called al-Jawzd’ in Arabic; on the 
other hand, they also see that the stars on Orion’s hands and feet called in Arabic ‘the 
right hand of al-Jawzd ”, ‘the left hand of al-Jawzd”, and so on. They were unaware of 
the Bedouin concept which sees in this region a huge female figure called al-Jawzd’. 
Therefore, they named the figure of Orion as Mithuna-samjha-murtih (figure of one who 
carries the ‘name’ Mithuna, but who is different from Mithuna). The star names here 
are the same as those found on Sanskrit astrolabes. 
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Figure H001.11 - Aquarius (photo by S. R. Sarma) 

The iconography of Aquarius is nearly the same as found on the globes by Diya’ 
al-DIn, including the tunic closed under the left arm, except that here he is depicted as 


a young person. 
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Figure H001.12 - Centaurus (photo by S. R. Sarma) 


In the figure of Centaurus, the human and the equine halves are drawn well, but 
the engraver made a mistake by shifting Hydra’s tail a little to the south, with the result 
that it overlaps with the face of Centaurus. The figure is entitled Kanturasa-murtih and 
the star on the foot of the horse is named Kanturasa-pada. The title of Lupus is not 
correctly engraved: LpdlT-murtih does not make much sense. 
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Figure H001.13 - Argo Navis (photo by S. R. Sarma) 


Diya’ al-Dln’s influence is unmistakable in the figure of Argo Navis,; the large 
figurehead in the front, the domed pavilion at the back, and the masts and pennants are 
exactly as on the globes by Diya’ al-Dln. 



Figure FI001.14 - Detail of the stand (photo by Dr Jean-Michel Delire) 


Stand 

The globe is mounted on a 277 mm high stand. It consists of horizon ring (outer 
diameter 358, inner diameter 30, thickness 9), supported by eight ‘knopped’ legs resting 
on a eight-lobed ring. Attached to the underside of the horizon ring are two semicircular 
arcs to support the meridian ring. At the intersection of the two arcs is a unit with a hole 
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in it and a bolt to hold the meridian ring firmly in position. The horizon ring and the 
meridian ring are both graduated for single degrees and groups of 6° are numbered from 
6 to 90 separately in each quadrant. Several holes are bored in the meridian ring so that 
the globe can be adjusted according to the terrestrial latitude of the place where it is 
used. The globe is attached to the meridian ring by means of the axis, which is a tapering 
iron rod with a broad head. When the photo as seen in Figure H001.1 was taken, the 
meridian ring was not properly mounted on the stand; it was laid horizontally upon the 
horizon ring. 

Sanskrit Names of Constellations and Stars 

Sanskrit names engraved on the globe are listed in the table below. The 
constellations are arranged in the same order as in Ptolemy’s Almagest. Under each 
constellation are listed the names of the stars situated in that constellation. In the fifth 
column are given the Sanskrit names of the constellations which occur in Jagannatha’s 
Samrat-siddhanta. In a few cases the meanings of the Sanskrit names are added in 
parentheses. 

Table H001-1 Sanskrit names of Constellations and Stars 


Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 

Ursa Minor 

Dubb al-Asghar 

Laghu-bhalluka- 

murtih 

Laghu-bhallukah 

aUMi 


Prasiddha- 
dhruva (well- 
known pole 
[star]) 


(3 UMi 


Dli ruva-markatl 


Ursa Major 

Dubb al-Akbar 

Brhad-bhalluka- 

murtih 

Bada Bhdlu 


1273 


I am grateful to Professor K. Ramasubramanian for providing these names from the Samrat- 
siddhanta. 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 


a UMa 

Zahr Dubb al- 
Akbar 

Kratuh 



|3 UMa 

Mirdq Dubb al- 
Akbar 

Pulahah 



y UMa 

Fakhd Dubb al- 
Akbar 

Pulastih 



6 UMa 

Maghriz Dubb 
al-Akbar 

At rib 



8 UMa 

Jawn 

Ahgirdh 



t, UMa 

c Anaq 

Vasisthah 



T| UMa 

Qa’id 

MarTcih 



v’% UMa 

Qafzah al-Uld 

Phikarai ulld 

a.ca. 



Xp UMa 

Qctfzcih al-Thdm 

Phikarausd niye 
chi.ca 



ik UMa 

Qafzah al-Thalith 

Phikaraisd lisai 
tri. dha. 


3 

Draco 

al-Tinmn 

Ajagara-murtih 

Ajagarah 


p Draconis 

al-Rafid 

Nartaka (dancer) 


4 

Cepheus 

al-Qiqa’us 

Ka ikdvus -murtih 

Kaikdusa Nrpah 
(king) 


Y Cephei 

al-Rd’T 

AlardT 





Alasdkll on the 
left foot 


5 

Bootes 

al-Awwd ’ 

Avd-purusa- 

murtih 



a Bootis 

Simak al-Ramih 

Svdti 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 

6 

Corona Borealis 

al-Fakkah 

Visdkhd-mdtr- 

mandala 

Casakah 

7 

Hercules 

al-Jathl 

Nrtya-kalT-murtih 

Jdnupavistah 


a Herculis 

Rds al-Jathl 

Rasul JdsT 


8 

Lyra 

al-Shulydq 

Trillyak-murtih 

Ka chud 
(Tortoise) 


a Lyrae 

Nasr Wdqi c 

Abhijit 


9 

Cygnus 

al-Dajdjah 

Uddlyambna- 
kukkuta-murtih 
(figure of the 
flying chicken) 

PaksT (bird) 


a Cygni 

Dhanab al- 
Dajdjah 

Kukkuta-puccha 



a) 1,2 Cygni 

Rukbat al- 
Dajdjah 

Kukkuta-januh 


10 

Cassiopeia 

Dhdt al-KursT 

Plthdsdna-stha- 

purusa-murtih 

Mahci-laland 


(3 Cas 

Kajf al-Khadib 

Ramjita-kara 



5 Cas 

Rukbat Dhdt al- 
KursT 

Jdnu-tdrd 


11 

Perseus 


Varasyd ’us-murtT 

Kdpdlikah 


a Persei 

Mirfaq al- 
Thurayyd 

Maraphaikulla 

Suraiyd 



[3 Persei 

Rds al-Ghul 

Rasul Gol 



h% Persei 

Mfsam al- 
Thurayyd 

Makasemus 

Suraiyd 


12 

Auriga 

Mumsik al- 
A c innah 

Mumsekula 

Anaim Murtti 

Vdllkah 


a Aurigae 

c Ayyuq 

Brahma-hrdaya 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 


(3 Aurigae 

Mankib Dhi al- 
c Indn 

Prajdpatih 


y Aurigae 

Kfdb Dhi al- 
c Indn 

yedT kd tdrd 

13 

Ophiuchus 

al-Hawwd 

Sarpa-grdhaka- 

purusa-murtih 


|3 Ophiuchi 

Kalb al-Ra c i 

kalabulardyl 

14 

Serpens 

al-Hayyat al- 
Hawwd 

— not engraved - 

15 

Sagitta 

al-Sahm 

Bhdla-murtih 
(sic! read Bdna- 
murtih) 

16 

Aquila 

al-Uqdb 

Kdka-paksT- 
murtih (figure of 
the ‘crow bird’) 


t, Aquilae 

Dhanab al-Uqdb 

Kdka-paksl- 

puccha 

17 

Delphinus 

al-Dulfin 

MachT-murtih 
(figure of the 
fish) 


8 Delphini 

Dhanab al-dulfin 

Puccha-machi 

18 

Equuleus 

Qifat al-Faras 

Asvamu[kha ] 

(face of the 
horse) 

19 

Pegasus 

Faras A c zam 

Mahd-asva- 

khanda-griva- 

murtih 


a Pegasi 

Matn al-Faras 

Asva-prsta 


(3 Pegasi 

Mankib al-Faras 

Purvd 

Bhadrapada 


Sanskrit name 
in the Samrat- 
siddhanta 1273 


Vydlakarah (one 
who has a snake 
in his hands) 


Vyalah (snake) 

Bdnah 


Grdhrah 

(vulture) 


Jalajivah (aquatic 
animal) 


Asvananam (face 
of the horse) 

Asvah 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 




(lunar mansion 

26) 



y Pegasi 

Jandh al-Faras 

Asva-Paksa; 

Uttar a 
Bhadrapada 
(lunar mansion 

27) 



8 Pegasi 

Fam al-Faras 

Asva-mukha 


20 

Andromeda 

al-Mar’ah al- 
Musalsalah 

Srmkhald- 

ba[d]dha-strT- 

murtih 

Ayasl 


(3 And 

Janb Musalsalah 

Pdsali me tdrd 



y And 

Rijl Musalsalah 

Pag mai tdrd 


21 

Triangulum 

Al-Muthallath 

Trysra-murtih 

Tryasram 


a Trianguli 

Rds al- 
Muthallath 

Trasra-sirah 


22 

Aries 

al-Hamal 

Mesa-murtih 

Mesah 


(3 Arietis 


AsvinT (lunar 
mansion 1) 



41 Arietis 


BharanT (lunar 
mansion 2) 


23 

Taurus 

al-Thawr 

Vrsa-murtih 

Vrsah 


a Tauri 

c Ayn al-Thawr 

Rohim (lunar 
mansion 4) 



r| Tauri 


Krttikd (lunar 
mansion 3) 


24 

Gemini 

al-Jawzd’ 

Mithuna-murtih 

M it luma m 


a Gem 

Rds al-Taw’am 
al-Muqaddam 

Prathama- 

punarvasu 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 


(3 Gem 

Rds al-Taw’am 
al-Mu ’akkhar 

Punarvasu (lunar 
mansion 7) 


25 

Cancer 

al-Saratdn 

Karka-murtih 

Karkah 


6 Cancri 


Pusya (lunar 
mansion 8) 



t, Cancri 


Aslesd (lunar 
mansion 9) 


26 

Leo 

al-Asad 

Simha-murtih 

Simhah 


a Leonis 


Mcighd (lunar 
mansion 10) 



|3 Leonis 


Uttaraphalgunl 
(lunar mansion 

12) 



6 Leonis 


Purvaphdlgum 
(lunar mansion 

11) 


27 

Virgo 

al-Sunbulah 

Kanyd-murtih 

Kanyd 


a Virginis 

Simdk A c zal 

Citrd (lunar 
mansion 14) 



6 Virginis 


A pah 



0 Virginis 


Apdmvatsah 


28 

Libra 

al-MTzdn 

Tuld-murtih 

Tula 


a Librae 

Kijfah JanubT 

Visdkhd (lunar 
mansion 16) 


29 

Scorpio 

al-Aqrab 

Vrscika-miirtih 

Vrscikah 


a Scorpii 


Jyesthd (lunar 
mansion 18) 



5 Scorpii 


Anuradha (lunar 
mansion 17) 



H001 - Sanskrit Celestial Globe, not signed, not dated 


3205 



Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 


X Scorpii 


Mula (lunar 
mansion 19) 


30 

Sagittarius 

al-Qaws 

Dhanur-murtih 

Dhanuh 


5 Sagittarii 


Purvasadha 
(lunar mansion 

20) 



a Sagittarii 


Uttarasadha 
(lunar mansion 

21) 


31 

Capricorn 

al-Jadl 

Makara-murtih 

Makarah 

32 

Aquarius 

al-Dalw 

Kumbha-murtih 

Kumbhah 


X Aquarii 


Satabhisd (lunar 
mansion 25) 


33 

Pisces 

al-Hut 

Mina-murtih 

MTnah 


'C Piscium 


RevatT (lunar 
mansion 28) 


34 

Cetus 

al-Qaytus 

SamudrapaksT- 

murtih 

Surati JinvakrY! 


(3 Ceti 

Dhanab al- 
Qaytus JanubT 

Puccha kd 
daksina kd tdrd 



i Ceti 

Dhanab al- 
Qaytus ShamdlT 

Puccha kd Uttara 
kd tdrd 


35 

Orion 

al-Jabbdr 

Mith una -samjha - 
murtih 

Vlrah 


a Orionis 

Yad al-Jawza’ al- 
Yumna 

Ardra (lunar 
mansion 6) 



(3 Orionis 

Rijl al-Jawza’ al- 
Yusrd 

Mithuna-vdma- 

pada 



Y Orionis 


Yad al-Jawza ’ al- Mithuna-vama- 
Yusrd hasta 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 


k Orionis 

Rijl al-Jawzd’ al- 
Yumna 

Mithuna- 

daksina-phda 



X Orionis 


MrgasT[r]sa 
(lunar mansion 5) 


36 

Eridanus 

al-Nahr 

Kulyd-murtih 
(figure of the 
canal) 

Jaldsayah (pond 
or lake) 


0 Eridani 

Akhir al-Nahr 

Nadyantaka 


37 

Lepus 

al-Arnab 

Sasa-murtih 

Sasah 

38 

Canis Major 

Kalb al-Akbar 

Mahd-svdna- 

murtih 

Bada Kuttd 


a CMa 

Shfrd YamanT 

Lubdhaka 


39 

Canis Minor 

Kalb al-Asghar 

Laghu-svdna- 

murtih 

Chotd Kukkur 


a CMi 

Shfrd Shdmi 

Lubdhaka- 

bandhu 


40 

Argo Navis 

al-Safinah 

Naukd-murtih 

Nauh 


a Carinae 

Suhayl 

Agasti 


41 

Hydra 

al-Shujd c 

Daksina-sarpa- 

murtih 

Bhujagah (snake) 


a Hydrae 

Fard al-Shuja c 

Mahdpurusa 


42 

Crater 

al-Bdtiyah 

Bahuguna- 

pdtram 

Maghndnghn ? 

43 

Corvus 

al-Ghurab 

Kaka-murtih 

Kdkah 


a Corvi 

Minqdr al- 
Ghurab 

Kdka-cahcuh 



y Corvi 

Janah al-Ghurab 

Kdka-paksah 
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Modern Name 

Arabic name 

Sanskrit name 
engraved on the 
globe 

Sanskrit name 
in the Samrat- 
siddhanta 1273 

44 

Centaurus 

al-Qanturus 

Kanturasa- 

murtih 

Keturasa 


a Centauri 

Rijl al-Qanturus 

Kanturasa-pada 


45 

Lupus 

al-Sab c 

LpdlT-murtih ? 

Surata-simhah 

46 

Ara 

al-Mijmarah 

Agni-sakatT (fire 
cart, i.e., portable 
stove) 

HasantT (portable 
stove) 

47 

Corona Australis 

al-Iklil janubT 

Mutkuta-murtih 
(figure of the 
crown) 

Vrksasya Tarah 
(stars of the tree 
?) 

48 

Piscis Austrinus 

al-Hut janubT 

Daksina-matsya- 
murtih (figure of 
the southern fish) 

Daksina-gola- 
stha-matsyah 
(fish in the 
southern 
hemisphere) 


a Piscis Austrini 

Fam al-Hut 
JanubT 

Matsya-mukha 
(mouth of the 
fish) 
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H002® CELESTIAL GLOBE BY MUHAMMAD SALIH, 1074 AH (AD 1663-64) 
REWORKED WITH SANSKRIT LEGENDS BY NANDARAMA, 1824 VS 
(AD 1767-68) 

Diameter ca 250 mm, weight of the globe 4.95 kg 

London, Nasser D. Khalili Collection of Islamic Art (# SCI 45) 

ESS 29 



Figure FI002.1 - Globe with stand 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


This Indo-Persian celestial globe, which was originally made by Muhammad Salih 
of Thatta in 1074/1663-64, was reworked about a century later at the instance of the 
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Hindu astronomer Nandarama in VS 1824 vs (= AD 1767-68), as recorded in the metrical 
inscription engraved near the southern poles. The original globe was described in G003. 
Here the additions made in Sanskrit by Nandarama will be discussed. These two entries 
should be read together. 

Nandarama Misra (fl. 1763-1778) was a resident of Kamyakavana (modern 
Kamon town in Rajasthan 27;38,60° N and 77;1,0° E). He was a prolific writer; some 
14 astronomical and astrological works composed by him are known. 1274 Important for 
the present context is the Yantrasara (Essence of Instruments) which he composed in 
Saka 1693 (= AD 1771-72) and where he describes the construction and use of several 
instruments, including the astrolabe and the celestial globe. 



Figure H002.2 - Vernal equinox (photo by S. R. Sarma) 


1274 


Cf. CESS, 3, pp. 128-130; 4, p. 121; 5, pp. 156-158. 
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Circles 

On the ecliptic, Devanagari numerals are added next to the Abjad numerals. On 
the equator, one additional band is engraved in which groups of 6° (as against the 
original groups of 5°) are numbered serially from 1 to 60, starting from the vernal 
equinox. The ecliptic is named krdmti-valaya (more correctly, krdnti-valaya, circle of 
declination) and the celestial equator nadT-valaya (circle of nbdxs, i.e., ghatikas). The 
north celestial pole and the south celestial pole are named respectively u[tthara] 
dhru[va] and da[ksina] dhru[va]. The poles of ecliptic in the north and in the south 
receive the names kram[ti]vr[tta]ke[ndra] u[ttara] and kramtivrttakendra da [ksina]. 
The names of the zodiac signs, i.e., the segments of 30° in the ecliptic, are engraved in 
large letters along the ecliptic. 

At the point of the vernal equinox is engraved u[ttara] gold pravrttih (the 
commencement of the sun’s progress in the northern hemisphere); at the point of the 
autumnal equinox is written da [ksina] gola pravrttih (the commencement of the sun’s 
progress in the southern hemisphere). At the point of the summer solstice, u[ttara] 
pa[rama] krdm[tih]. da [ksina] a[yana] pra[vrttih] (maxim declination in the north, 
commencement of the Daksindyana, the southern progress of the sun). At the point of 
the winter solstice, opposite the label mayl kulli, is engraved pa[rama] dii [daksina ?] 
krdm[tih]. u[ttara] ayana pravrttih (maximum declination in the south; commencement 
of the Uttardyana, the northern progress of the sun). 

Constellation Figures and Stars 

At the instance of Nandarama, the Sanskrit names of the constellation figures, 
those of the junction stars of all the 28 lunar mansions and the names of a small number 
of prominent stars are engraved on the globe. The names of the constellation figures are 
followed by the prefix murtih (figure, sural) or the abbreviation mu; sometimes without 
any suffix at all. It has already been mentioned that Cepheus is named Jvdld-ksepaka- 
nata-ganah on the basis of the Arabic attribute al-Multahab. 
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Figure H002.3 - Ursa Major 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


A few other unusual names deserve attention. On Sanskrit astrolabes, the star a 
Hydrae is named Mahapurusa (great man) for unknown reasons; this Sanskrit name has 
no connection whatsoever to the Arabic name Fard al-Shuja c (the isolated [star] of the 
serpent). Now on this globe the entire constellation of Hydra is named 
Mahdpu[rusa]mu[rtih] (figure of the great man). In Nandarama’s Yantrasara, however, 
the constellation Serpens is called Sarpa-murtih (figure of the snake) and the 
constellation Hydra Daksina-sarpa-murtih (figure of the southern snake). 

In the constellation of Orion, the star (3 is named in Sanskrit as vdyuh and the star 
k as guna. In Sanskrit vdyuh denotes the wind and also the god of winds, who is 
considered to be lord of the northwest and the regent of the lunar mansion Svati. But 
there is no Sanskrit tradition connecting Vdyuh to the star (3 Orionis. The Sanskrit word 
guna means quality or attribute and also thread or rope. Again there is no tradition 
connecting Guna to k Orionis. It is not known why Nandarama named these two stars 
in this manner. 
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Figure H002.3 shows Ursa Major with the original Arabic names engraved by 
Muhammad Salih and the Sanskrit names added by Nandarama. Here can be seen the 
juxtaposition of several astronomical traditions: the Ptolemaic tradition of seven stars 
forming the figure of a bear, the Sanskrit tradition of the seven stars representing seven 
great sages, the Bedouin conception of the four stars forming the bier ( al-Na c sh ) to carry 
the dead person and the three stars representing the three mourning daughters ( al-Banat ) 
who follow the bier, and another Bedouin conception according to which the paws of 
the bear represent the marks made by the cloven hooves of a deer chased by the dogs of 
Bootes. Nandarama added Sanskrit labels for these three pairs of stars in abbreviated 
form: vi pra pada, vi dvi pa and vi u pa. It is not clear what the first abbreviation vi 
represents. Other abbreviations can be expanded thus: vi (?) pra[thama] pada (first 
step), vi (?) dviftiya] pa [da] (second step) and vi u[ttara] pa [da] (final step). It may be 
noted that Nandarama reversed the sequence of the steps. 

On the other hand, Nandarama makes a highly significant addition near the 
constellation Eridanus. The star at the end of the river Eridanus (a Eridani) is called 
Akhir al-Nahr (end of the river) in Arabic; this name is engraved by Muhammad Salih. 
It is generally rendered in Sanskrit as Nadyantaka (that which is at the end of the river). 
But this name is not engraved on the present globe; instead there is valmika purdne 
trisankuh. The first word is a miswriting for ValmTkl, the famous author of the 
Rdmdyana; purdnas are a class of mythical histories in Sanskrit. The Rdmdyana as well 
as some purdnas narrate the story of king Trisanku who wished reach the heaven with 
his mortal body, but the gods did not let him in; therefore he remains suspended for ever 
between the heaven and earth. Astronomically, Trisanku is identified as the Southern 
Cross. 

The Sanskrit names added to this globe will be listed in the Table H002-1 below. 
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Figure H002.4 - Horizon ring 

The Nasser D. Khalili Collection of Islamic Art, Accession No. SCI 45 
Photo courtesy of the Khalili Family Trust © Nour Foundation 


Stand 

The globe is mounted on a stand, with balustrade legs which rest on a base formed 
by two thick crossbars. In the horizon ring there are two notches for the meridian ring 
to pass through. To the underside of the horizon ring is attached a semicircular arc as a 
support for the meridian ring. The original meridian ring, however, is missing. The 
horizon ring is divided in 1 °and 6° numbered in 6s from 6 to 90 in Devanagari numerals, 
separately in each quadrant. The outer band is divided in 30° but not labelled. Savage- 
Smith opines that the stand was made at the same place where the Sanskrit reworking 
of the globe was done. It is probable, but the engraver of the globe and the engraver of 
the horizon ring are different persons, for the style of the Devanagari numerals 3 and 9 
are clearly different on the globe and on the ring. 1275 


1275 


Maddison & Savage-Smith 1997,1, no. 134, p. 234. 
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Figure H002.5 - Inscription in Sanskrit (photo by S. R. Sarma 


Inscription 

Near the southern poles, the following inscription in Anustubh metre is engraved 
deeply in two lines: 

suci-suklasya pancamyam siddhanagenduvatsare \ 
nandardmena golo ’yarn krtah sopaskaro mude j| 

‘In the year 1824 ( siddha-naga+indu-vatsara ), on the fifth day of the bright 
half of the month of Asadha, this globe was embellished by Nandarama for 
[his own] pleasure.’ 

The year is Vikrama Samvat, the month Asadha. The date corresponds to 
Wednesday, 1 July 1767. 

Sanskrit Names of Constellations and Stars 

The Sanskrit names of constellations and stars added to the globe are listed in the 
following table; the Sanskrit names of constellations in Nandarma’s Yantrasara are 
given in the last column. As mentioned above, the Sanskrit names of constellations 
engraved on the globe are followed by the prefix murtih or the abbreviation mu; in the 
Yantrasara, the names are generally followed by murtih. These prefixes will not be 
shown the table. 
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Table H002-1 Sanskrit Names of Constellations and Stars 


Modern Name 

Arabic Name 

Sanskrit name 
engraved on the 
globe 

Sanskrit Name 
in the 

Yantrasara 

1 

Ursa Minor 

Dubb al-Asghar 

La[ghu] 

bhajlluka] 

Laghu-bhalluka 

2 

Ursa Major 

Dubb al-Akbar 

Br[had] 

bha[lluka] 

Brhad-bhalluka 


a UMa 

Zahr Dubb al- 
Akbar 

Kratuh 



(3 UMa 

Mirdq Dubb al- 
Akbar 

Pulahah 



Y UMa 

Fakhd Dubb al- 
Akbar 

Pulastyah 



6 UMa 

Maghriz Dubb 
al-Akbar 

At rih 



8 UMa 

Jawn 

Ahgirdh 



t, UMa 

c Anaq 

Vasisthah 



T| UMa 

Qa’id 

MarTcih 



UMa 

Qafzah al-Uld 

Vi[ ? ] pra[ thama ] 
pa[da] 



UMa 

Qafzah al-Thdm 

Vi[?] dvijtiya] 
pa[da] 



ik UMa 

Qafzah al-Thdlith 

Vi[?] u[ttara] 
pa[da] 


3 

Draco 

al-Tinmn 

Ajagara Jahdhir 
vd (dragon or 
water snake) 

Ajagara 

4 

Cepheus 

Qlqd’us 

Jvdld-ksepaka- 

nata-gana 

Jvdld-ksepaka- 

rudra-gana 

5 

Bootes 

c Awwd’ 

Dharmi- 

jandhvdyaka 

Dharmi- 

jandhuyaka- 

purusa 
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Modern Name 

Arabic Name 

Sanskrit name 
engraved on the 
globe 

Sanskrit Name 
in the 

Yantrasara 


a Bootis 

Simak Ramih 

Svdti 


6 

Corona Borealis 

al-Fakkah 

Mdtrkd-ca[kra ] 

Matrka- 

mandalam 

7 

Hercules 

al-Jathl 

Janupavista 

Jdnu[pa Jvista 

8 

Lyra 

al-Shulyaq 

Sudha-patram 

Pdna-pdtram 


a Lyrae 

Nasr Waqi c 

Abhijit 


9 

Cygnus 

al-Dajdjah 

Kukkuta 

Kukkuta 

10 

Cassiopeia 

Dhdt al-KursT 

PTthasanastha- 
pu[ rusa ] 

Pithasanastha 


(3 Cassiopeiae 

Kaff al-KhadTb 

Ramjita-[kara] 


11 

Perseus 

Pershd’us 

Pretayug-gana 

Pretasiro- 

grdhaka 

12 

Auriga 

Mumsik al- 
A c innah 

Yajna-pasu- 

grdhaka 

Valgu{l)-hasta- 
purusa; Yajna- 
pasu-grdhaka 


a Aurigae 

c Ayyuq 

Bra[hma- 
]hr[day a] 



(3 Aurigae 


Prajapatih 



y Aurigae = (3 
Tauri 

Ki c ab Dhi al- 
c Indn 

Agni 


13 

Ophiuchus 

al-Hawwd 

Sarpa-dharT 

Sarpa-dhari- 

purusa 

14 

Serpens 

al-Hayyah 

— 

Sarpa 

15 

Sagitta 

al-Sahm 

Kunta (lance) 

Bdna (arrow) 

16 

Aquila 

c Uqdb 

UddTycimana- 
kdkah (crow in 
flight) 

UddTyamana- 
syena (hawk in 
flight) 
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Modern Name 

Arabic Name 

Sanskrit name 
engraved on the 
globe 

Sanskrit Name 
in the 

Yantrasara 

17 

Delphinus 

al-Dulfin 

Matsya 

SamudrapaksT 

(sea-bird) 

18 

Equuleus 

Qifat al-Faras 

A[ sva ]mu[kha ] 

Asvamukha 

19 

Pegasus 

Faras al-Azam 

Asva-skandha 
(shoulder of the 
horse) 

Asva-skandha 


(3 Pegasi 


Pu[ rvd ] 
Bhh[drapadh] 
(lunar mansion 

26) 



y Pegasi 


U[ttard] 
Bhh[drapadh] 
(lunar mansion 

27) 


20 

Andromeda 

Mafah al- 
Musalsalah 

Srmkhala- 
bandha-mu[ rtih ] 
StrT 

Srmkhalb-dhara- 

purusa 

21 

Triangulum 

al-Muthallath 

Trikonci 

— 

22 

Aries 

al-Hamal 

Me[ sci ] 

Mesa 


(3 Arietis 


Asvinl (lunar 
mansion 1) 



41 Arietis 


Bhararn (lunar 
mansion 2) 


23 

Taurus 

al-Thawr 

Vr[ sabha ] 

Vrsabha 


a Tauri 


Rohinl (lunar 
mansion 4) 



r\ Tauri 


Krttikd{ lunar 
mansion 3) 


24 

Gemini 

al-Jawzd’ 

Mithuna 

Mithuna 


B Gem 


Punarvasu (lunar 
mansion 7) 
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Modern Name 

Arabic Name 

Sanskrit name 
engraved on the 
globe 

Sanskrit Name 
in the 
Yantrasara 

25 

Cancer 

al-Saratan 

Karka 

Karka 


6 Cancri 


Pusya (lunar 
mansion 8) 



t, Cancri 


Aslesci (lunar 
mansion 9) 


26 

Leo 

al-Asad 

Simha 

Simha 


a Leonis 


Maghd (lunar 
mansion 10) 



(3 Leonis 


U[ttara] 

Phd[lgum] (lunar 
mansion 12) 



6 Leonis 


Pu[ rva ] 

Pha[lgunT] (lunar 
mansion 11) 


27 

Virgo 

al-Sunbulah 

Kanya 

Kanya-rasih 


a Virginis 

Simdk A c zal 

Citra (lunar 
mansion 14) 



6 Virginis 


A pah 



0 Virginis 


Apdmvatsah 


28 

Libra 

al-MTzan 

Tula 

Tula 


a Librae 


Visakha (lunar 
mansion 16) 


29 

Scorpio 

al-Aqrab 

Vrscika 

Vrscika 


a Scorpii 


Jyestha (lunar 
mansion 18) 



5 Scorpii 


Anuradha (lunar 
mansion 17) 



X Scorpii 


Mula (lunar 
mansion 19) 
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Modern Name 

Arabic Name 

Sanskrit name 
engraved on the 
globe 

Sanskrit Name 
in the 

Yantrasara 

30 

Sagittarius 

al-Qaws 

Damir 

Damir 


5 Sagittarii 


Pu[rvd]sd[dha] 
(lunar mansion 

20) 



a Sagittarii 


U[ttara]sd[dha] 
(lunar mansion 

21) 


31 

Capricorn 

al-Jadi 

Makara 

Makara 

32 

Aquarius 

al-Dalw 

Kumbha 

Kumbha 


X Aquarii 


Satabhisd (lunar 
mansion 25) 


33 

Pisces 

al-Hiit 

Mina 

Mina 


'C Piscium 


RevatT (lunar 
mansion 28) 


34 

Cetus 

al-Qaytus 

Samudra-paksT 

Dvitiya-samudra- 
paksl (second 
sea-bird) 

35 

Orion 

al-Jabbdr 

GadbdhbrT- 
pu[ rusa ] 

GadadharT- 

purusa 


a Orionis 

Yad al-Jawzd’ al- 
Yumna 

Ardrb (lunar 
mansion 6) 



(3 Orionis 

Rijl al-Jawzd’ al- 
Yusrd 

Vdyuh ? 



k Orionis 

Rijl al-Jawzd’ al- 
Yumna 

Guna ? 
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X Orionis 


Mrgasira (lunar 
mansion 5) 


36 

Eridanus 

al-Nahr 

Killyd (canal) 

Kulya 


a Eridani 

Akhir al-Nahr 

Valmika purdne 
Trisahkuh (king 
Tris(king 

Trisanku 
representing the 
Southern Cross) 


37 

Lepus 

al-Arnab 

Mrga[h] saso vd 
(animal or hare) 

Sasa 

38 

Canis Major 

Kalb al-Akbar 

Vr[hat] svd[na] 

Brhat-svdna 


a CMa 

Shi c rd YamanT 

Lubdhaka 


39 

Canis Minor 

Kalb al-Asghar 

La[ghu] svd[na] 

Laghu-svdna 


a CMi 

Shi c rd ShamT 

Lubdhaka- 

bandhu 


40 

Argo Navis 

al-Safinah 

Nau[kd] 

Naukd 


a Carinae 

Suhayl 

Agastya 


41 

Hydra 

al-Shujd c 

Mahdpu[ rusa ] 

Sarpa; Daksina- 
sarpa 

42 

Crater 

al-Batiyah 

Bahugunapdtra 

Sudhapanapatra 

m 

43 

Corvus 

al-Ghurdb 

Kdka 

Kdka 

44 

Centaurus 

al-Qanturus 

Kinnara 

Kanturasa- 

kinnara 

45 

Lupus 

al-Sab c 

Vrka (wolf) 

Vrka 

46 

Ara 

al-Mijmarah 

HasantT 

Agni-sakatl 

47 

Corona Australis 

IklTl JanubT 

Mukuta (crown) 

Mukuta 

48 

Piscis Austrinus 

al-Hut janubi 

Matsya 

Daksina-matsya 
(southern fish) 
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H003 SANSKRIT CELESTIAL GLOBE BY LALAH BULHOMAL LAHORE 1895 

VS (AD 1839) 1276 


Diameter 140 mm 
PLU; ex-Milan, PC 



Figure FI003.1 - Globe with the horizon ring (photo by Professor G. L’E. Turner) 


This globe made by the versatile instrument maker Lalah Bulhomal of Lahore is 
endowed with two unusual features. The scales on the equator, the ecliptic and the 


1276 


Entry based on the detailed photos kindly provided by the late Professor G. L’E. Turner. 
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horizon ring are numbered in the Sanskrit alpha-numerical system called Katapayadi, 
which originated in Kerala and was popular there. 1277 Only one other instrument is 
numbered in this system, namely the astrolabe C015. 12/8 The inscription is in verse form, 
consisting of three verses in Anustubh metre. 1279 Here the year of manufacture is 
expressed in the so-called Bhutasamkhya notation. 1280 

Of the six Indo-Persian globes and the two Sanskrit globes signed by or 
attributable to Bulhomal, detailed photos of constellation figures are available only for 
G010 and H003. The iconography of human figures on these two is widely different. 
On the present globe, it is close to the iconography of Diya’ al Din Muhammad; on 
G010 the style may be called contemporary Punjabi. Obviously these were done by 
different engravers in Bulhomal’s workshop. Again of all the Sanskrit instruments 
produced in Bulhomal’s workshop, the Devanagari calligraphy is not uniform. On this 
and on the next globe (H004), the Devanagari script shows the influence of Gurmukhi 
script. 

The globe is cast as a single hollow sphere by the lost wax process; a large ovoid 
plug is visible in the figure of Virgo. 

Circles 

The ecliptic and the equator, as well as the horizon ring, carry double bands of 
scales; one band displaying single degrees of arc and the other groups of six degrees. 
Groups of 6° are numbered serially from 1 to 60 on the equator; on the ecliptic from 6 
to 30, separately in each zodiac sign. The names of the zodiac signs are engraved along 
the ecliptic in larger letters. 1281 Besides the equator and the ecliptic there are drawn six 
ecliptic latitude circles perpendicular to the ecliptic and six meridians perpendicular to 
the equator, both at intervals of 30° each; however, the meridian circles do not 


1277 On the Katapayadi system of numerical notation, see Preface, p. x above, and also Sarma 2012d. 

1278 Sarma 2009b. 

1279 The custom of writing inscriptions in metrical form in Sanskrit was introduced by Sawai Jai 
Singh’s son, Sawai Madho Singh. Bulhomal was an avid practitioner of this custom; all his signed 
instruments carry metrical inscriptions; cf. Sarma 2010, esp. pp. 90-92. 

1280 On the Bhutasamkhya system of numerical notation, see Preface, p. x above, and also Sarma 2009b. 

1281 The names of Virgo and Libra are treated incorrectly as masculine; thus Virgo is named Kanyah 
instead of Kanya and Libra Tulah instead of Tula. 
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commence at the vernal equinox, but 6° westwards, as in the Indo-Persian globes signed 
by Bulhomal or attributable to him (G006 - G012). There are no tropics or polar circles. 

Constellation ligures and Stars 

The globe carries the full complement of the 48 constellation figures. On each of 
these figures, their names are written in Sanskrit language and Devanagari script, 
followed by the serial number. However, names are engraved only of the northern 
constellations, but not of the southern constellations. Along the ecliptic are engraved the 
names of the zodiac signs, i.e., the zodiac houses of 30° intervals, but the names of the 
constellation figures of the zodiac signs are not engraved. Moreover, in all the 48 
constellations, the positions of different stars are marked by inlaid silver points. In the 
northern constellations, the stars within each constellation are numbered serially; but 
this was done only in Aries and Taurus among the zodiac figures, and only in Cetus 
among the southern constellations. Thus the engraving of names and numbering of stars 
in each constellation seems to have been left incomplete for some unknown reason. 

The names of the constellation figures engraved on this globe will be listed 
together with those engraved on globe H004 in the Table H001-1. The names on both 
the globes generally follow the nomenclature of Nandarama as engraved on H002. 

The focus here will be on the iconography of the figures. We begin with the human 
figures; their iconography, i.e. clothing, ornaments and postures, generally follow the 
iconography of Diya’ al-Dln Muhammad, but the faces and the head-gear reflects the 
engraver’s personal style. Interestingly, all human figures wear sashes around their 
waists, and the loose ends with geographical patterns are arranged exactly as on the 
globes of Diya’ al-Dln Muhammad. The three female figures Andromeda, Cassiopeia 
and Virgo are shown with series of bracelets on the wrists and armlets on the upper arms 
as in Diya’ al-Dln’s figures. 
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Figure H003.2 - Andromeda (photo by Professor G. L’E. Turner) 


Andromeda is clothed in an ankle-length gown with a sash tied very tightly 
around the waist. The loose ends of the sash fall down together. In the upper half are 
marked the V-neck of the gown and the breasts. There are series of parallel lines on her 
arms indicating rows of bracelets and armlets. A chain is tied to her two legs. The figure 
is entitled Srmkhala-dhara (bearing chains). 

Cassiopeia sits regally on a highly decorated chair, wearing an ankle-length gown; 
the folds of the gown below the sash are indicated by a series of parallel lines. The loose 
ends of her sash are very long reaching up to the hemline of the gown. She wears a long 
necklace; series of parallel lines indicate rows of bracelets on her wrists, rows of armlets 
on the upper arms and rows of anklets on her feet. Her head is adorned by a crown with 
three peaks; there is a finial above the middle peak. The legs of her chair are shaped like 
hour-glasses and the high back rest is decorated with geometrical patterns. The title 
reads PTthasanastha (seated on a chair) and the script is remarkably close to the 
Gurmukhi script. 
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Figure H003.3 - Cassiopeia (photo by Professor G. L’E. Turner) 
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Figure H003.4 - Virgo (photo by Professor G. L’E. Turner) 


A large plug covers the middle part of the figure of Virgo, but the engraving was 
not continued on the plug. Consequently nothing can be discerned about her clothing. 
Like Andromeda and Cassiopeia, she is also adorned with rows of bracelets and armlets. 
Her face is given a very circular shape. Her breasts are indicated by two semicircles. 
The two wings are drawn elaborately. 
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Figure H003.5 - Cepheus (photo by Professor G. L’E. Turner) 


Cepheus wears a very high and very complex crown. His facial features are drawn 
very clearly with moustaches and pointed beard. His tunic stop above his knees. A sash 
is worn around the waist, the two loose ends, decorated with geometrical patterns fall 
down in the form of the inverted letter V. The title of figure reads Jydld-ksepa[ka]~ 
rudra-gana, followed by the serial number 4. The title is obviously borrowed from 
Nandarama, or from a common source, and means ‘Siva’s attendant who throws 
flames’. 
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^■ 

Figure FI003.6 - Perseus and Auriga (photo by Professor G. L’E. Turner) 


Perseus is also bearded and dressed in similar attire of a small tunic and a sash, 
the ends of which carry geometrical patterns. But his head-gear is totally different; it is 
a tightly fitting cap with a small round pom-pom at the top. Diya’ al-Dln draws such 
caps on his globes frequently; for example, in his globe of 1653 at Aligarh, Perseus 
wears a similar cap (Figure F013.29), as also Andromeda (Figure F013.37) and Hercules 
and Ophiuchus (Figure F013.30). The figure is entitled Pretasirogrdhi 11, ‘one who 
holds the head of a corpse’. 

In contrast to Perseus, Auriga is clean-shaven and wears a turban, one end of 
which is pulled out at the top like a peak. The title reads Vallaha 12; it should be Vallava 
or Ballava, meaning ‘cowherd’. 
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Figure H003.7 - Ophiuchus and Hercules (photo by Professor G. L’E. Turner) 

Figure H003.7 shows Ophiuchus and Hercules placed in opposite directions. Like 
Diya’ al-Dln, Bulhomal also tries to introduce variety in these figures. Both Ophiuchus 
and Hercules wear knee-length tunics, but the collars and the sashes are drawn 
differently. More particularly, the head-gears vary. While Ophiuchus is adorned with a 
crown with a triple peak, Hercules has a simple cap like the one worn by Perseus. 
Ophiuchus is labelled Sarpa-dhan 13, ‘snake-bearer 13’, Hercules is named 
Jdnupavista 6, ‘seated on his knees’; the serial number 6 is wrong; it should be 7. 



H003 - Sanskrit Celestial Globe by Lalah Bulhomal Lahori, 1895 VS (AD 1839) 


3231 



Figure H003.8 - Bootes (photo by Professor G. L’E. Turner) 


Bootes is also depicted like Ophiuchus, with a three-peaked crown, short tunic 
that stops above the knees, with the same type of collar. But the two loose ends of the 
sash fall down differently. The engraver forgot to add the mouth. The title reads 
Dharmmi-jana 5. It is an abbreviation of Dharmi-janahuyamana (one who calls pious 
people [to the prayers]) and is obviously borrowed from Nandarama. 
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Figure H003.9 - Aquarius (photo by Professor G. L’E. Turner) 


The posture and the ankle-length tunic of Aquarius are as in the figures drawn by 
Diya’ al-Dln, but here he is given youthful looks with short cropped hair and a 
prominent nose. Many star positions are marked by inlaid silver nails, but these are not 
numbered. On the left is engraved Kumbha (Aquarius), but that is the name of the zodiac 
house and not of the constellation figure. 
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Figure H003.10 - Sagittarius (photo by Professor G. L’E. Turner) 


The depiction of Sagittarius also generally follows Diya’ al-Dln’s iconography; 
here the figure wears a large crown with a trifoliate finial. The face in profile is 
impressive. On the body is engraved Makara (Capricorn); that is the name of the zodiac 
house, but the title of the figure is not engraved. Likewise, the star pointers are not 
numbered. 
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Figure H003.11 - Centaurus and Lupus (photo by Professor G. L’E. Turner) 


The constellation figure of Centaurus is done well. The tunic, collar, loose ends 
of the sash flying westwards, all this is reminiscent of Diya’ al Din’s figures, in 
particular the one on his globe at the Hermitage (Figure F009.13). Lupus is rendered as 
a lion cub. The twig of vine in Centaurus’s hand has an unusual form. There is no title, 
and no star numbers. 
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Figure H003.12 - Cetus (photo by Professor G. L’E. Turner) 


Bulhomal took great pains to draw the hybrid creature Cetus, with the body of a 
bird and the tail of a fish. Here the fish tail and bird’s body are drawn well; in particular, 
the large wing on the bird’s body is drawn with great detail, in the same manner as the 
two wings of Virgo are depicted. But in drawing the head, the engraver mixes up the 
dog’s head and bird’s head. The front of the head is like that of a bird with a large open 
beak open; but the back of the head is rather strange; it looks more like a cap with a 
curved pom-pom. The image is exactly like that on Diya al-Din’s globe of 1647 at the 
Hermitage (see Figure F009.12). 
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Argo Navis also closely resembles Argo Navis drawn by Diya on his globe at the 
Hermitage (Figure F009.14), with a parrot in figurehead, dotted pennants, vases in the 
arched windows of the gallery and so on. 
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Figure H003.14 - Detail of the meridian ring (photo by Professor G. L’E. Turner) 

Stand 

No photos of the stand are available, except that of the horizon ring. The stand is 
said to be 277 mm high. The horizon ring has a diameter of 170 mm. It is graduated in 
single degrees and in groups of 6°. The latter are labelled in the Katapayadi notation 
thus: ca (6), khaya (12) Jaya (18), ghara (24), nala (30), cala (36), khavci (42), java (48), 
vasa (54), nasa (60), casa (66), khasa (72), jasa (78), vaha (84), najha (90). This is 
repeated in each quadrant. 

On the globe itself, both the ecliptic and the equator scales are likewise labelled in 
the Katapayadi notation. For economy of space, two consonants are conjoined here, but 
both have numerical values. Thus pla (31), plila (32), bla (33), bhla (34), mla (35) .... 
kva (41), khva (42), gva (43), ghva (44), nva (45), cva (46), chva (41),jva (48) ... 
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Figure H003.15 - Inscription (photo by Professor Gerard Turner) 

Inscription 

In the lower half of the segment of Pisces, under the tail feathers of Cetus, is 


engraved the following inscription in six lines, consisting of three verses in Anustubh 
metre: 

isvankastendu-mane 1895 ’bde vikramdrkasya bhubhujah \ 
mdghe mdse site vaisve ravau vdre subhe tithau ||7|| 
srigaurTsvara-padabja-seva-nirmalacetasa \ 
khagoladhya-bhagolo ’yam vulhomallena nirmitah ||2j| 
golatrayopapattyartham vidusam bodhagocarah \ 
sri-madhusudana-padabje vinayena samarpittah ||J|| 

‘In the year 1895 of king Vikrama, in the bright [half] of the month Magha, 
on Sunday, the auspicious lunar day vaisva, this celestial globe ( bhagola ) 
inclusive of sphere of the sky ( khagola-adhya ) was constructed by Bulhomal 
(vulhomalla ) whose mind is cleansed of all impurities owing to [his] worship 
of the lotus feet of the glorious Parvatl and Siva, for the demonstration of 
three kinds of spheres ( gola-traya-upapatti-artham ) 1282 ; [this globe which 


1282 


The three kinds of spheres are the bha-gola (the sphere of the fixed stars), kha-gola (the sphere of 
the sky) and graha-gola (the sphere of the planets). 
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is] intelligible to the learned (vidusam bodha-gocarah ), is dedicated with 
humility to the lotus feet of the glorious Madhusudana.’ 

In the date, the number of the lunar day is expressed by the term vaisva, ‘related 
to visva\ In the Bhutasamkhya system, visva stands for 14. The 14th lunar day in the 
bright half of the month of Magha in the year VS 1895 corresponds to 29 January 1839, 
but this is a Tuesday. On the other hand, the bright half in this month commences on 16 
January and goes on up to 30 Wednesday. During this period, Sunday falls on 20 and 
27. Therefore, the intended date appears to be 20 or 27 January 1839. Nothing is known 
about Madhusudana; perhaps he was a teacher of Bulhomal. 

Provenance 

The globe was in a private collection in Milan in 2005 when Professor G. L’E. 
Turner sent me the photos. I understand that subsequently the collection was acquired 
by the Ahuan Gallery of Islamic Art, London; it is not known whether the globe is still 
with this Gallery. 
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H004 SANSKRIT CELESTIAL GLOBE, ATTRIBUTABLE TO LALAH 
BULHOMAL LAHORl 

Not dated; mid-19th Century 
Diameter 205 mm 

New York, Columbia University, Butler Library, D. E. Smith Collection (# 27-244) 
ESS 54 



Figure FI004.1 - Globe with stand (courtesy Butler Library, Columbia University) 


This globe is not signed, nor dated, but its similarity to the Indo-Persian globes 
G008 - GO 15 is so striking that there cannot be any doubt about its being made by Lalah 
Bulhomal Lahorl in the middle of the nineteenth century. However, the Devanagari 
script in which the names of the constellations are engraved shows slight influence of 
Gurmukhi script; probably these were engraved, not by Bulhomal, but by an assistant 
who was more at home with Gurmukhi script. 
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The globe is cast as a single hollow sphere by lost wax method; two large circular 
plugs are visible, one in the constellation of Ursa Major in the northern hemisphere and 
the other in the houses of Aquarius and Pisces in the southern hemisphere. 

Circles 

The equator and the ecliptic are divided in 1° and 6°; the equator is numbered 
from 6 to 360 continuously from the vernal equinox; the ecliptic from 6 to 30, separately 
in each zodiac sign. The names of the zodiac signs are engraved along the ecliptic. Six 
great circles are drawn perpendicular to the ecliptic at intervals of 30°. Also six 
meridians, i.e. great circles perpendicular to equator, are drawn; however, these do not 
commence at the vernal equinox, but 6° westwards, as in the Indo-Persian globes signed 
by Bulhomal or attributable to him (G006 - G012). Equatorial tropics, circles at 12° and 
20°, and polar circles are drawn on either side of the equator. The north and south 
celestial poles are labelled respectively as uttara-dhruva and dciksina-dhruva. 

Constellation Figures and Stands 

The full set of 48 classical constellation figures are drawn and the position of about 
1020 stars are marked with inlaid silver pins. Figure H004.2 shows the constellation 
figure of Ursa Major followed by Bootes. It is amusing that the figure of the bear is 
filled with thick oblique stripes and the tunic of Bootes is also patterned with matching 
oblique stripes. The Sanskrit names of the constellations are engraved next to the figures 
followed by their serial numbers. The stars in each constellation are numbered serially, 
but no star names are engraved. 



3242 


Sanskrit Celestial Globes 



Figure H004.2 - Another view of globe showing Ursa Major and Bootes 
(© Butler Library, Columbia University) 


Stand 

The highly ornate horizon ring is made up of two rings welded together. The outer 
edge of each ring is decorated by a floral motif. In the lower ring, notches are made into 
which the tops of the three legs are inserted and tightened by winged bolts. The legs are 
curved like the Roman letter S and decorated on the outer surface by a leaf pattern; they 
rest on high ‘knopped’ feet. To the underside of the horizon ring is attached, at its east 
and west points, a semi-circular arc with an ornate crest at its centre to support the 
meridian ring. 

Notches are made in the horizon ring at the four cardinal points. Those at the east 
and west points are for the zenith ring which is now missing; the meridian ring passes 
through the notches at the north and south points. The horizon ring is divided in 1 ° and 
6° and numbered from 6 to 90, separately in each quadrant; these numbers commence 
from east and west points and end at the north and south points. 

As in globes nos. F008, G010 and G011, the thickness in one half of the meridian 
ring is reduced in order to permit a small sleeve of 6° width to slide on this half. The 
sleeve is graduated in single degrees. An arc of 90° is to be attached to this sleeve for 
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measuring altitudes, but it is missing now. The outer edge of the meridian ring is divided 
in 1° and 6° and numbered from 6 to 90, separately in each quadrant; the numbers 
commence from the poles and end at points opposite the celestial equator engraved on 
the globe. 

Provenance 

This globe is from the personal collection of David Eugene Smith, the author of 
the well known History of Mathematics. Smith collected a large number of manuscripts 
and scientific instruments belonging to different cultures and ages, and reproduced 
images of many of these in his book. A fine image of the present globe is reproduced in 
on p. 365 in volume 2 (and also on the covers of the both the volumes). The caption on 
p. 365 reads as follows: ‘Hindu Celestial Sphere. This piece is of bronze, the stars being 
inlaid in silver. It was made c. 1600 [sic!]. From the author’s collection.’ 

Sanskrit Names of Constellation Figures 

The Sanskrit names of the constellation figures engraved on the previous globe 
(H003) and on the present one are listed in the table below, omitting the serial numbers. 
It will be seen that the two globes accept broadly the new nomenclature introduced by 
Nandarama on H002 and in his Yantrasdra. Generally Cetus is called Samudra-paksl 


Here this name is given also to Delphinus. 

Table H004-1 Sanskrit Name on H003 and H004 




Modern name 

Arabic name 

Sanskrit Name 
on H003 

Sanskrit Name 
on H004 

1 

Ursa Minor 

Dubb al-Asghar 

Laghu-bhalluka 

Laghu-bhallukah 

2 

Ursa Major 

Dubb al-Akbar 

Brha[ dj-bhalluka 

Vrhat-bhallukah 

3 

Draco 

al-Tinnin 

Ajagara 

Ajagara-murtih 

4 

Cepheus 

Qlqa’us 

Jvdldkspa[ka ]- 
rudra-gana 

Jvdla-ksepaka- 

gand-murti 

5 

Bootes 

al-Awwd’ 

Dharmi-jana 

Dharmma-jana- 
dhu-praramd 
(sic! Dharmi- 
jana-ah uyamana ) 
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Modern name 

Arabic name 

Sanskrit Name 
on H003 

Sanskrit Name 
on H004 

6 

Corona Borealis 

al-Fakkah 

Matrka-mandala 

Patrakamandala 
(sic! Matrka- 
mandala) 

7 

Hercules 

al-Jathi 

Jdnupavista 

Jdnupavista 

8 

Lyra 

al-Shulydq 

Panapatra 

Panapatra 

9 

Cygnus 

al-Dajajah 


Kuk[k]uta-murti 

10 

Cassiopeia 

Dhat al-KursT 

PTthasanastha 

Pithdhd manusya 
murti (sic! 
Plthdsanastha- 
manusya-murti) 

11 

Perseus 

Barsd’us 

PretasirograhT 

Pretasirogrdhaka 

-murti 

12 

Auriga 

Mumsik al- 
A c innah 

Vallahaka (?) 

Bald-hasta- 
prama-murti (?) 

13 

Ophiuchus 

al-Hawwa 

Sarpa-dhari 

Sarpadhan- 

purusa-murti 

14 

Serpens 

Hayyat al-Hawwa 

Sarpa 

Sarpa-murti 

15 

Sagitta 

al-Sahm 


Bdna-murti 

16 

Aquila 

c Uqab 



17 

Delphinus 

al-Dulfin 

Samudra-paksT 

Samudra pali 
murti (sic! 
samudra-paksi- 
miirtih) 

18 

Equulus 

Qifat al-Faras 



19 

Pegasus 

Faras A c zam 

Brhad-asva (great 
horse) 

Asvamukha 
(mouth of the 
horse) 

20 

Andromeda 

al-Mar‘ah al- 
Musalsalah 

Srmkhala-dhara 

Srrnkhala para ? 
purusa-mujrti] 

(sic! Srnkhala- 
dhara-purusa- 
murti ) 
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Modern name 

Arabic name 

Sanskrit Name 
on H003 

Sanskrit Name 
on H004 

21 

Triangulum 

al-Muthallah 

Tryasra 

Tryasra-murti 

22 

Aries 

al-Hamal 


Mesah 

23 

Taurus 

al-Thawr 


Vrsah 

24 

Gemini 

al-Jawja’ 


Mithunah 

25 

Cancer 

al-Saratan 


KulTrah 

26 

Leo 

al-Asad 


Simhah 

27 

Virgo 

al-Sunbulah 


Kanyd 

28 

Libra 

al-Mizdn 


Tula 

29 

Scorpio 

al-Aqrab 


Vrscika 

30 

Sagittarius 

al-Qaws 


Dhanuh 

31 

Capricorn 

al-JadT 


Makarah 

32 

Aquarius 

al-Dalw 


Kumbhah 

33 

Pisces 

al-Hut 


Mmah 

34 

Cetus 

al-Qaytus 


Samud ra -paksT- 
mu[ rtih ] 

35 

Orion 

al-Jabbdr 


Gadadharl- 

purusa 

36 

Eridanus 

al-Nahr 


Kulya-murti 

37 

Lepus 

al-Arnab 


Sasa-murti 

38 

Canis Major 

Kalb al-Akbar 


Vrhat-svana- 

murtih 

39 

Canis Minor 

Kalb al-As ghar 


Laghu-svdna- 

murti 

40 

Argo Navis 

al-Safinah 


Naukd-murti 

41 

Hydra 

al-Shujd c 


Sarpa-murti 
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Modern name 

Arabic name 

Sanskrit Name 
on H003 

Sanskrit Name 
on H004 

42 

Crater 

al-Batiyah 


Sabha-pana- 
murti (sic! Sudha- 
pana-murtih ) 

43 

Corvus 

al-Ghurab 


Kdka-murti 

44 

Centaurus 

al-Qanturus 


Kinnara- 
sakinnara-murti 
(sic! Kinnara- 
murtih ) 

45 

Lupus 

al-Sab c 


Vrka-murti 

46 

Ara 

al-Mijmarah 


Avisa-kati-murti 

(?)' 

47 

Corona Australis 

Iklil janubT 


Mukuta-murti 

48 

Piscis Austrinus 

Hut janubT 


Daksina-matsya- 

murti 


Bibliography 
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H005 SANSKRIT CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1283 

19th century 

Diameter 210 mm 

PLU; ex-Skinner, Bolton, MA 



Figure H005.1 - Globe with the meridian ring (courtesy Professor David Pingree) 

This large celestial globe appears to have been cast as a single hollow sphere; it 
was produced in Rajasthan 


1283 


Entry based on a photo and the notes kindly provided by Professor David Pingree who read the 
globe for the auction house of Skinner. 
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Circles 

The equator and the ecliptic are represented by double bands. One band of the 
equator is blank and the other is divided in 6° and these divisions are numbered serially 
from 1 to 60 anticlockwise. In the ecliptic, one band is divided unevenly in 1°; in the 
other band, intervals of 6° are numbered from 6 to 30 anticlockwise, separately in each 
zodiac sign. Six great circles are perpendicular to the ecliptic in intervals of 30°. Very 
unusually, meridian circles are drawn perpendicular to the equator at intervals of 6°. 
Polar circles of the equator are drawn, but not the tropics. 

The equator is named nadT-valaya (lit. circle of nbdls or ghatikds ) and ecliptic rdsT- 
valaya (lit. circle of zodiac signs). The names of the zodiac signs are engraved along the 
ecliptic: Mesa (Aries), Vrsa (Taurus), Mithuna (Gemini), Karka (Cancer), Simha (Leo), 
Kanyd (Virgo), Tula (Libra), Vrscika (Scorpio), Dhana (sic! Dhanuh, Sagittarius), 
Makara (Capricorn), Kumbha (Aquarius), Mina (Pisces). The celestial poles are named 
Uttara-dhruva (North Pole) and Daksina-dhruva (South Pole). The ecliptic latitude 
circles are named kadamba-vrtta (circle passing through the poles of the ecliptic) 


Stars 

The positions of 55 major stars are marked with small circles and the star names 
are engraved next to them; these include the junction stars of all the naksatras or lunar 
mansions, except the very last one. The stars are arranged below according to their 
location in different zodiac houses, in each house from north to south. The serial 
numbers of the lunar mansions are enclosed in parentheses after their names. 


Table H005-1 Star Names on the Globe 


Star Name in Star Name in Identification 

Sanskrit Arabic 


1 

2 


Aries 

Asvandbhi Surrat al-Faras 

Uttard Bhadrapada Jandh al-Faras 
(27) 


5 Pegasi = a 
Andromedae 

Y Pegasi 


3 


Matsyodara 


Batn al-Hut 


(3 Andromedae 
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Star Name in 
Sanskrit 

Star Name in 
Arabic 

Identification 

4 

Asvini (1) 


(3 Arietis 

5 

Nadyantaka 

Akhir al-Nahr 

0 Eridani 


Taurus 



6 

Ramjitakara 

Kajf al-Khadlb 

(3 Cassiopeiae 

7 

Matsyodarapada 

Rijl al-Musalsalah 

Y Andromedae 

8 

Pretasira 

Rds al-Ghul 

|3 Persei 

9 

BharanT (2) 


41 Arietis 

10 

Krttikd (3) 


T| Tauri 


Gemini 



11 

Brahmahrdaya 

c Ayyuq 

a Aurigae 

12 

Prajdpati 


6 Aurigae 

13 

Rohim (4) 

c Ayn al-Thawr/ 

Dabaran 

a Tauri 

14 

Mi[thuna-] vdma- 
hasta 

Yad al-Jawzd’ al- 
Yusrd 

y Orionis 

15 

Mrgasira (5) 


k Orionis 

16 

Ardra (6) 

Yad al-Jawzd’ al- 
Yumnd 

a Orionis 

17 

Mi[thuna-] vd[ma- 
] pada 

Rijl al-Jawzd’ al- 
Yusrd 

(3 Orionis 

18 

Mi[ thuna-] 
da[ksina~] pada 

Rijl al-Jawzd’ al- 
Yumna 

k Orionis 


Cancer 



19 

Punarvasu (7) 

Rds al-Taw’am al- 
Mu ’akhkhar 

(3 Geminorum 
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Star Name in 
Sanskrit 

Star Name in 
Arabic 

Identification 

20 

Ludyakavandhu 1284 

Shi'rd Shbmi 

a Canis Minoris 

21 

Lubdhaka 

Shi'rd Yamdni 

a Canis Majoris 

22 

Agasti 

Suhayl 

a Carinae 


Leo 



23 

Kravimakrti ? 



24 

Kratu 

Zahr al-Dubb al- 
Akbar 

a Ursae Majoris 

25 

AvTl 



26 

Pulasya 

Fakhdh al-Dubb 
Akbar 

Y Ursae Majoris 

27 

Pulaha 

Mirdq al-Dubb 
Akbar 

(3 Ursae Majoris 

28 

Pusya (8) 


6 Cancri 

29 

Maghd 610) 

Qalb al-Asad 

a Leonis 

30 

Aslesd (9) 


l , Cancri 

31 

Mahapurusa 

Fard al-Shujd c 

a Hydrae 


Virgo 



32 

Marici 

al-Qaid 

T| Ursae Majoris 

33 

Vasistha 

al-Anaq 

e Ursae Majoris 

34 

Agdrd ? 



35 

Purvd Phalguni 

(ID 


6 Leonis 

36 

Uttard Phdlguni 
(12) 


(3 Leonis 


1284 


Sic! read Lubdhaka-bandhu. 
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Star Name in 
Sanskrit 

Star Name in 
Arabic 

Identification 


Libra 



37 

Svciti (15) 

Simdk Rdmih 

a Bootis 

38 

Citrci (14) 

Simdk A c zal 

a Virginis 

39 

Hasta (13) 


6 Corvi 


Scorpio 



40 

Anuradha (17) 


6 Scorpii 

41 

Visdkhd (16) 


a Librae 

42 

Kanturasapada 

Rijl Qanturus 

a Centauri 


Sagittarius 



43 

SarpadharTsira 

Rds al-Hawwd 

a Ophiuchi 

44 

Jyestd (18) 

Qalb al- Aqrab 

a Scorpii 

45 

Muld (19) 


k Scorpii 

46 

Purvasadha (20) 


6 Sagittarii 


Capricorn 



47 

Abhijit (22) 

Nasr Waqi c 

a Lyrae 

48 

Sravana (23) 

Nasr Td’ir 

a Aquilae 

49 

Uttarasadha (21) 


a Sagittarii 


Aquarius 



50 

Dhanistd (24) 


(3 Delphini 

51 

Asvamukha 

Fam al-Faras 

8 Pegasi 

52 

Mashamusci ? 




Pisces 
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Star Name in 

Star Name in 

Identification 


Sanskrit 

Arabic 


53 

Kurkatapucha 1285 

Dhanab al-Dajdjah 

a Cygni 

54 

PurvT Bhadrapada 
(26) 

Mankib al-Faras 

(3 Pegasi 

55 

Satabhisd (25) 


X Aquarii 


Stand 

Of the original stand, only the meridian ring survives which is attached to the globe 
at its celestial poles. The ring is graduated in 1° and 6° and numbered from 6 to 90, 
separately in each quadrant, starting from the points of attachment and ending at points 
opposite the equator on the globe. At present, the globe is mounted on a modern 762 
mm high mahogany stand. 

Bibliography 

Skinner 2002, lot 224, p. 36. 


1285 


Sic! read Kukkuta-puccha. 
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H006 SANSKRIT CELESTIAL GLOBE, NOT SIGNED, NOT DATED 1286 

19th century 
Diameter ? 

PLU 



Figure H006.1 - Globe with stand (courtesy Museum of the History of Science, Oxford) 


1286 


Entry based on two photos in the archives of the Museum of the History of Science, Oxford. 
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This globe shows many similarities with the previous globe, in particular the 
meridian circles drawn at intervals of 6°. It must have been produced in the same milieu 
somewhere in Rajasthan. 



Figure H006.2 - Globe with the meridian ring 
(courtesy Museum of the History of Science, Oxford) 


Circles 

The circles drawn on this globe are exactly as on the previous globe H005. The 
equator and the ecliptic are represented by double bands. On band of the equator is blank 
and the other is divided in 6° and these divisions are numbered serially from 1 to 60 
anticlockwise. In the ecliptic, one band is divided unevenly in 1°; in the other band, 
intervals of 6° are numbered from 6 to 30 anticlockwise, separately in each zodiac sign. 
Six great circles are drawn perpendicular to the ecliptic in intervals of 30°. Very 
unusually, meridian circles are drawn perpendicular to the equator at intervals of 6°; 
these are rather faint now. Polar circles of the equator are drawn, but not the tropics. 
The names of the zodiac signs are written in large letters along the ecliptic, which is 
named RasTvalaya. The north pole is named Uttara-dliruvci. 


H006 - Sanskrit Celestial Globe, not signed, not dated 
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Stars 

The positions of several stars are marked with thick dots. The following names 
can be deciphered in the two available photos. 

Table H006-1 Star Names on the Globe 



Star Name in 

Sanskrit 

Star Name in 

Arabic 

Identification 

1 

AsvinT 


(3 Arietis 

2 

Bharanl 

Lunar mansion 2 

41 Arietis 

3 

Krttika 

Lunar mansion 3 

q Tauri 

4 

Matsyodara 

Batn al-Hut 

(3 Andromedae 

5 

Matsyodarapada 

Rijl al-Musalsalah 

y Andromedae 

6 

Pretasira 

Rds al-Ghul 

(3 Persei 

7 

Ramjitakara 

KajJ al-KhadTb 

(3 Cassiopeiae 


Stand 

The stand consists of a very wide and very thick horizon ring supported by three 
very long legs. There is a semi-circular arc attached to the underside of the horizon ring, 
but it does not support the meridian ring. Consequently, the meridian ring is not 
correctly in position; it lies flat on the horizon ring in the same plane. As in the previous 
specimen, the meridian ring is divided in 1° and 6° and numbered from 6 to 90, 
separately in each quadrant; the numbers commence at the points where the ring is 
attached to the globe and end at points opposite the equator on the globe. 
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I. SANSKRIT ARMILLARY SPHERES (GOLA-YANTRA) 

INTRODUCTION 

1. The Armillary Sphere in Greek Antiquity 

The armillary sphere is an assemblage of rings (armilla) representing some great 
circles with the Earth as the centre and smaller circles with other centres, for graphically 
demonstrating the orbits and positions of celestial bodies. When the rings are graduated 
and equipped with sighting plates, planetary positions can also be measured. The 
instrument was known to the Greek antiquity. Ptolemy calls it astrolabon and describes 
its construction in his Almagest. His armillary sphere consists of six rings. There is a 
fixed meridian ring inside which the ecliptic ring and the solstitial colure are pivoted. 
Two latitude rings are attached, one outside the solstitial colure and the other inside it. 
Inside the inner ring is added another ring which is equipped with two sighting plates at 
diametrically opposite points. 1287 

2. The Armillary Sphere in Europe 

Armillary spheres made according to Ptolemy’s basic model with minor additions 
can be seen in nearly every museum in Europe. There exist also some large and highly 
ornate armillary spheres, 1288 and specimens representing the Copernican heliocentric 
model with the sun at the centre. 

3. The Armillary Sphere in the Islamic world 

The armillary sphere was known in the Islamic world as Dhat al-Halaq (that which 
has rings) and followed Ptolemy’s basic design, with certain changes for improving the 
observation. Mu’ayyad al-Dln al- c UrdI replaced Ptolemy’s sixth ring (i.e., inner latitude 
ring) with an alidade, arguing that the alidade is more suitable for observation, and 
constructed an armillary sphere with five rings at the Maragha Observatory in 1259. 1289 


1287 Ptolemy, Book V, ch. 1, pp. 217-219, Fig. F on p. 218; see also Seemann 1929, Fig. 8 on p. 34. 

1288 The largest armillary sphere in the world is the one made by Antonio Santucci between 1588 and 
1593 with a diameter of ca. 2000 mm, height of ca. 3700 mm and width of ca. 2450 mm; this 
magnificent armillary sphere is on display in the Museo Galileo in Florence. 

Cf. Seemann 1929, pp. 33-53, esp. 46-47. 


1289 
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Otherwise the armillary sphere did not attract much interest in the Islamic world. 
The Yantraprakara, attributed to Sawai Jai Singh, describes an armillary sphere with 
five rings and another of six rings, both under the Arabic name Dhdt al-Halaq. 1290 In Jai 
Singh’s Observatory at Jaipur, there exists a loose copper plaque on which is engraved 
jdtula halaka yamtra vrtta sat kT (instrument named Dhdt al-Halaq, with 7 rings) (see 
Figure T2). It indicates that Jai Singh’s collection of portable instruments included an 
Indo-Persian or Arabic armillary sphere with 7 rings. But there is no trace of it now in 
Jai Singh’s observatory. It was mentioned neither by Garrett & Guleri 1902, nor by 
Kaye 1918. Otherwise, no other armillary sphere with either Arabic or Persian 
inscriptions is known to be extant anywhere in the world. 1291 It appears in some Mughal 
miniatures, but these were clearly inspired by European models. 1292 

4. The Armillary Sphere in Sanskrit Astronomy 1293 

The armillary sphere is called Gola-yantra in Sanskrit and is quite different from 
Ptolemy’s model. As Ohashi remarks, the main purpose of the Gola-yantra is to 
ascertain the equatorial coordinates, while Ptolemy’s armillary seeks to determine 
ecliptic coordinates. 1294 It is also much more elaborate than Ptolemy’s armillary sphere. 
For example, in the Gola-yantra envisaged by Brahmagupta there are as many as 51 
movable rings, besides several fixed rings. 1295 

Moreover, in Sanskrit texts, the Gola-yantra is treated in exclusive chapters, 
separate from those where other instruments are discussed. Thus Brahmagupta 


1290 Sarma 1986-87b, pp. 16-18 (text); pp. 54-58 (translation and commentary). 

1291 The auction catalogue of Christie’s, London, lot 18, p. 12, speaks of an Indo-Persian armillary 
sphere thus: ‘An Indo-Persian brass armillary sphere, 13-inches (33 cm.) diameter, with six 
engraved circles, one fixed, five pivoting on the central axis, each engraved with characters, scales 
and divided in degrees, with central sun ball, the earth ball mounted on the outer circle on two 
columns, raised on a tapering pillar support and stepped base - 21 in. (53.4) high.’ The fact that 
there is a sun ball at the centre and that the earth ball is placed on the outer circles shows that this 
specimen follows Copernican model and must be of recent manufacture. 

1292 Ramaswamy 2014, pp. 33-34. 

1293 Cf. Subbarayappa & Sarma 1985, Ch. 8. Golabandhah: Armillary Sphere, pp. 74-80 (several 
extracts from Sanskrit texts with translation); Rai 1986, pp. 308-312; see also Das 1928, pp. 265- 
269; Dikshit 1981, pp. 224-225. 

1294 Cf. Ohashi 1994, p. 272. 

1295 Brahmagupta, 21.69: calavrttany ekapancasat (of movable rings [there are] one-and-fifty). 
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discusses the Gola-yantra exclusively in the twenty-first chapter of his Brahmasphuta- 
siddhanta (628) and the other instruments in the twenty-second chapter. Lalla (8th-9th 
centuries) devotes the fifteenth chapter of his SisyadhTvrddhida to the armillary sphere 
and the twenty-first chapter to the other instruments. Sripati, in his Siddhanta-sekhara 
(1139), discusses the armillary sphere in the sixteenth chapter and the other instruments 
in the nineteenth. Likewise, Bhaskara II, in the Golddhydya of his Siddhanta-siromani 
(1150) has separate chapters for the armillary sphere and for other instruments. 

The reason for this exclusive and separate treatment of the Gola-yantra is that this 
instrument is considered an essential part of the Gola (Spherics) which deals with a host 
of imaginary circles in the heavens such as the celestial equator, the ecliptic and so on, 
and teaches methods to determine the linear and angular distances between them. By 
arranging these imaginary circles as physical entities in the armillary sphere, the student 
can clearly grasp the purpose and function of these imaginary circles. Therefore, gola- 
bandha, i.e., putting together different rings to constitute the armillary sphere, is a 
primary task in understanding the Gola. Nrsimha Daivajna, in his commentary on 
Bhaskara II’s Siddhanta-siromani, observes that because the armillary sphere forms the 
basis of all astronomical instruments, it was mentioned first by Bhaskara. 1296 

It is for this reason that Bhaskara I, who is Brahmagupta’s contemporary, 
discusses the construction of the armillary sphere in great detail at the beginning of his 
commentary on the Gola-pada of the AryabhatTya . 1297 Brahmagupta, on the other hand, 
defines the various circles and their mutual relationships, but does not dwell on the 
practical aspects of the construction, which is done by Lalla (8th-9th centuries) in his 
S isyadh Tvrddh ida. 

Lalla arranges the various rings in three groups called kha-gola (sphere of the sky), 
bha-gola (sphere of the fixed stars) and graha-gola (sphere of the planets). Each group 
or assemblage of rings constitutes a separate shell or sphere and these are arranged one 


Nrsimha, p. 438; sarvesam yantranam gola-mulakatvatpurvam goloddesah krtah [bhaskarena]. 

Here Bhaskara I also describes minutely how to prepare the various rings out of wood and even 
mentions three types of joining the wooden rings; such detailed description of constructional 
methods is common in Arabic texts (e.g. al- c UrdI’s description of the armillary sphere), but most 
unusual in Sanskrit texts. Bhaskara Fs treatment is analysed and illustrated very competently by 
Peng Lu 2015. 
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inside the other at three slightly different levels on the polar axis ( dhruva-yasti ). The 
kha-gola represents the horizontal system of coordinates. It consists of six rings which 
stand for the prime vertical ( sama-mandala ), the prime meridian ( yamyottara-mandala ), 
the horizon ( ksitijci-mandala ), two kona- circles (two great circles, one passing through 
the zenith, the north-east and the south-west points, and the other through the zenith, the 
north-west and the south-east points), and the six o’clock circle ( un-mandala ). All these 
rings are marked with 360 degrees. 

The bha-gola (sphere of the fixed stars) represents the equatorial and ecliptic 
coordinates. It consists of the equator ( yisuvad-vrtta, also called nadi-vrtta) which is 
divided into 60 ghatikds, the solstitial colure, ecliptic (, apa-mandala) and six dyu- 
mandalas (diurnal circles), three each on either side of the equator, corresponding to the 
six pairs of signs. The graha-gola is the sphere of the planets where diverse rings are 
fixed for each planet. 1298 

Bhaskara II, popularly known as Bhaskaracarya, in his Siddhanta-siromani of 
1150, introduced a drg-gola, in addition to bha-gola and kha-gola of Lalla. Instead of 
having a separate bha-gola for each planet, Bhaskaracarya prescribes for all planets only 
one bha-gola, which consists of the ecliptic, equinoctial, diurnal circles, etc., all of 
which are movable. It is fixed to the polar axis so that it may move freely by moving the 
axis. Beyond this sphere is fixed the kha-gola or the celestial sphere; it consists of the 
prime vertical, meridian, horizon etc., which remain fixed in a given latitude. Beyond 
these two is the drg-gola in which the circles forming both the spheres kha-gola and 
bha-gola are combined. 1299 Having discussed the construction and use of the Gola- 
yantra in the Golabandhadhikara, Bhaskara teaches how to determine the ascendant 
(lagna) with the help of the Gola-yantra at the beginning of the Yantradhyaya . 1300 


1298 Lalla, I, pp. 200-205; II, pp. 232-237; cf. Ohashi 1994, pp. 268-269; Sarma (forthcoming). 

1299 Bhaskaracarya, Goladhyaya, Golabandhadhikara', cf. Sarma (forthcoming). 
i3°° Bhaskaracarya, Goladhyaya, Yantradhyaya, 3-5 ab. 
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Extant Specimens of Sanskrit Armillary Spheres 

Since the time of Brahmagupta, if not earlier, teachers of astronomy must have 
taught their pupils how to prepare a Gola-yantra with strips of bamboo. None of these 
have survived, probably because they were made of perishable material. 

Sankaranarayana, in his commentary of 869 on Bhaskara I’s LaghubhaskarTya, 
mentions 1301 that a large Gola-yantra was erected at Mahodayapura 1302 on the Kerala 
coast at the instance of King Ravivarman Kulasekhara. But it is no more extant. 

In his Zlj-i Muhammad Shdhl, Sawai Jai Singh states that he got constructed at 
Delhi a ‘ Zatul-huluck, in brass, in diameter three guz of the measure now in use.’ 1303 It 
is not extant any more, but a small specimen with 8 rings constructed by Jai Singh’s son 
Madho Singh is extant at Jaipur (1001). 

In an article of 1834, Lancelot Wilkinson reports as follows: 

‘I take this opportunity of informing the public of the existence of a native 
observatory at Kotah, or rather of a valuable collection of astronomical 
apparatus, made by the late Maharao Uhmaid Singh ; and posited on the 
bastions of the citadel, fitted up for their reception. The apparatus consists 
of a very splendid and large armillary sphere ; of the celestial and terrestrial 
globes, dials, gnomons, and also the Raj Yantra [sic! Yantra-rdja ], or 
astrolabe, borrowed from the Musalmans about 250 or 300 years ago. [...] 
‘The Maharao’s collection contains also a Turfya Yantra, or quadrant, with 
a radius on one side of 30 digits, and linear rectangular intersections, rising 
from each digit, representing their canon of sines, cosines, and versed sines 
adapted to this radius.’ 1304 

Wilkinson must have been told that these instruments were commissioned by 
Maharao Umaid Singh. This prince ruled Kota from 1771 to 1819. Some of these 
instruments are described by Virendra Nath Sharma; he mentions that the place where 


1301 Cf. Subbarayappa & Sarma 1985, p. 81; SarmaKV 1990, pp. 41-42. 

1302 This ancient Mahodayapura is said to be identical with the modem locality Makotai, near 
Kodangallur (10;25° N; 76;15° E). 

1303 Hunter 1799, p. 183. 

Wilkinson 1834, p. 515. 


1304 
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the instruments were originally set up for observational purposes is known as Jantar 
Burj (instruments tower). 13 " 5 The instruments are now removed from this tower and 
displayed in the Rao Madho Singh Museum which was set up in the fort in 1974. In this 
museum, Sharma found an armillary sphere (1003), an ensemble of water clock and 
gong (R011) and two sundials of the type Palabha-yantra (N011, NO 12). It is not known 
what happened to the celestial and terrestrial globes, to the gnomons and to the sine 
quadrant ( TurTya-yantra ) which were seen by Wilkinson shortly before 1834. 

Besides the two armillary spheres at Jaipur and Kota, just five other specimens are 
known. There is one each at the Royal Scottish Museum, Edinburgh, Scotland (1002); 
at the Linden Museum, Stuttgart, Germany (1004); at the Maharaja’s Sanskrit College, 
Mysore (now renamed Mysuru) (1006) and at the Sanskrit Mahavidyalaya of University 
Baroda (now renamed Vadodara). At the last mentioned place, it was said that a huge 
armillary sphere made of bamboo was set up at the top of the building. But it was not 
found there during my visit in October 2008. What I found was a small armillary sphere 
made of iron and consisting of just one sphere of rings (1007). Moreover, one armillary 
sphere was presented by the Maharaja of Benares to the Prince of Wales in 1876 (1005). 
These seven extant specimens will be described separately in the following pages. 


1305 


Sharma 2000. 



1001 ® SANSKRIT ARMILLARY SPHERE, NOT SIGNED, NOT DATED 


Second half the 18th century 


Diameter 525, height 585 


Jaipur, Jai Singh’s Observatory 



Figure 1001.1 - Armillary Sphere (photo by Dr Jean-Michel Delire) 





3264 


Sanskrit Armillary Spheres (Gola-Yantra) 


According to Garrett, this armillary sphere was made for Sawai Madho Singh (r. 
1750-1767), the son of Sawai Jai Singh of Jaipur. 1306 It consists of eight brass rings, each 
with a rectangular cross-section, mounted on an elegant low stand with four horizontal 
legs. 

The horizon ring is graduated in 1° and 6°; groups of 6° are numbered from 6 to 
90, separately in each quadrant. Two mutually perpendicular vertical rings are attached 
to the horizon ring. These are also graduated and numbered in the same manner as the 
horizon ring. One of these is the prime vertical and other is the meridian ring. These 
three rings are firmly fixed. The polar axis made in the form of a slender rod passes 
through the celestial poles situated on the meridian ring. In the middle of the polar axis 
is a small ball representing the earth. 

Inside the frame of the three fixed rings are pivoted the two rings representing the 
equator and the ecliptic; these intersect each other at an angle tantamount to the 
obliquity. Both the rings are graduated in 1° and 6°. On the ecliptic ring, groups of 6° 
are numbered in Devanagari from 6 to 30, separately for each zodiac sign and the 
boundaries between the signs are marked with a special symbol. 

A ring representing the solstitial colure passes through the solstitial points on the 
ecliptic at right angles and through the celestial poles. Another ring representing the 
equinoctial colure is pivoted to the celestial poles. It is graduated in 1° and 6°, but 
carries no numbers. The names of the lunar mansions are engraved on it on both sides. 
The eighth ring is parallel to the prime vertical and passes through the Zenith and Nadir. 


1306 


Garrett & Guleri 1902, pp. 64-65. 
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Figure 1001.2 - Plaque attached to the armillary sphere (photo by S. R. Sarma) 

A large copper plaque (133 x 111 mm) was prepared, apparently at the instance of 
Sawai Madho Singh, on which the various functions of the armillary sphere are 
enumerated in the local Rajasthani dialect, in eight lines, thus: 
khagola yamtra 1 ablia (?) tali sasi kala sahi- 
ta || Tyamtra sudina jhana || rdtri jndna | 
graha spasta jndna || naksatrd kd dhruva ko jndna || a- 
grd cara dinarddha jndna || lagna spasta jndna || ca- 
turtha dasama saptama jndna || kramti digamsa 
jndna || nata unnata ghatTjndna || or pana desa 
bheda kdrikai (?) samsthd jndna hove || or 
gola yamtra choto chai \ tTki panayd hi riti chai ||7|| 

‘One armillary sphere (khagola-yantra). Equipped with ... (?). This 
instrument [provides] knowledge of the day [and] knowledge of the night 
(i.e., with this instrument time can be measured in the day and at night); 
knowledge of the true [longitudes of the] planets; knowledge of the polar 
longitudes (dhruvaka) of stars; knowledge of the amplitude (agrd). 
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ascensional difference (earn) and the half duration of daylight ( dinardha ); 
knowledge of the true or accurate ascendant (lagna spasta ); knowledge of 
the fourth, tenth and seventh houses of the zodiac (i.e. the points the ecliptic 
which are respectively on the lower meridian, on the western horizon and on 
the upper midheaven at the given moment); knowledge of the declination 
( kranti) and azimuth ( digamsa ); knowledge of the meridian distance (nota) 
and altitude ( unnata ) in terms of g halls (i.e., time to elapse up to midday and 
the time that has elapsed since sunrise); and again the longitudinal difference 
(des'a bheda ) ... (?). [This is] the small armillary sphere. ... (?). 

There are some obscure expressions in the first, seventh and eighth lines. 
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1002 SANSKRIT ARMILLARY SPHERE, NOT SIGNED, NOT DATED 1307 

Early 19th century 
Diameter 1200 mm 

Kota, Rajasthan, Rao Madho Singh Museum 



Figure 1002.1 - Armillary sphere (photo by Dr Alexander Walland) 


Lancelot Wilkinson states that this ‘splendid and large armillary sphere’ was 
commissioned by Maharao Umaid Singh. 1308 This prince ruled Kota from 1771 to 1819; 
therefore, this armillary sphere must have been made in the early nineteenth century. It 
was originally set up with its axis pointing towards the north celestial pole, along with 
several other astronomical instruments, on the top of a tower called Jantar Buruj 
(instruments’ tower) which was used as a kind of observatory. In 1974, this and other 
instruments were removed from the top of the tower and placed inside the museum set 
up in that year inside the fort. 


1307 Entry based on the description in Sharma 2000 and the photo kindly provided by Dr Alexander 
Walland. 


1308 


Wilkinson 1834, p. 515. 
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The instrument consists of three shells, arranged one inside the other, at three 
slightly different levels on the polar axis, as prescribed by Lalla. The shaft which 
constitutes the polar axis is 1750 mm long with diameter of 45 mm. The three shells 
have the diameters of roughly 1200 mm, 1110 mm and 995 mm respectively. The brass 
rings have a square cross-section of 7.5 mm to 10 mm on the side and are graduated in 
1°. Some of the rings are engraved with labels in Devanagari. 

Bibliography 
Wilkinson 1834, p. 515. 

Sharma 2000. 
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1003 ® SANSKRIT ARMILLARY SPHERE, NOT SIGNED, NOT DATED 

19th century 

Diameter 998 mm 

Edinburgh, Royal Scottish Museum 



Figure 1003.1 - Armillary Sphere (photo by S. R. Sarma) 

This armillary sphere was acquired by the Royal Scottish Museum in 1988 in an 
auction at Christie’s of London. The photo in the auction catalogue (Figure 1003.5) 
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shows just an assemblage of rings without a shaft. Apparently, the Royal Scottish 
Museum added a stainless steel shaft through the two ecliptic poles, mounted the sphere 
on an aluminium frame and enclosed the whole ensemble inside a glass case. 



Figure 1003.2 - Intersection at the vernal equinox of the equator ( nadi-vrttam ), ecliptic (, kranti-vrttam ), 


the equinoctial colure perpendicular to the equator and an ecliptic latitude circle perpendicular to the 
ecliptic (courtesy Royal Scottish Museum, Edinburgh) 

The sphere is composed of about twenty brass rings, all divided in 1° and 
numbered in 6s, and arranged inside the meridian ring which is divided in 1° and 
numbered from 6 to 90, separately in each quadrant. Besides the equator, ecliptic and 
the tropics, there are twelve ecliptic latitude measuring rings which intersect the ecliptic 
ring at right angles at intervals of 30° and converge at the ecliptic poles. 

The positions of the 28 lunar mansions ( naksatra ) and some other fixed stars are 
marked by leaf-shaped pointers attached to the rings. In the photos provided by the 
Museum, I could decipher the names of 17 lunar mansions and 2 other stars, which are 
listed in the table below. The remaining star pointers are broken and lost. 
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Figure 1003.3 - Star Pointers of Anuradha (6 Scorpii) and Visakha (a Librae) 
(courtesy Royal Scottish Museum, Edinburgh) 



Figure 1003.4 - Star pointer of Hastah (6 Corvi) 
(courtesy Royal Scottish Museum, Edinburgh) 
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Table 1003-1 Stars marked on the Armillary Sphere 
The stars whose pointers are missing are omitted. 



Lunar mansions and 
other stars 

Identification 

1 

Asvini 

(3 Arietis 

3 

Krttika 

T] Tauri 

5 

Mrgah ( Mrgasira ) 

\ Orionis 

6 

Ardra 

a Orionis 

7 

Punarvasu 

(3 Geminorum 

9 

A[ slesd ] 

t, Cancri 

11 

Pu[ rva-] phd[lgum] 

5 Leonis 

12 

U[ ttara-] phdlgum 

(3 Leonis 

13 

Hastah 

5 Corvi 

14 

Citrd 

a Virginis 

16 

Visdkhd (sic! Visdkhd ) 

a Librae 

17 

Anuradha 

5 Scorpii 

19 

Mula 

X Scorpii 

20 

Pu[ rvd ]sd[ dha ] 

5 Sagittarii 

21 

U[ ttara ]sd[ dha ] 

o Sagittarii 

22 

Abhijit 

a Lyrae 

23 

Sravana 

a Aquilae 


Brahma-hrdaya 

a Aurigae 


Prajdpati 

5 Aurigae 
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Figure 1003.5 - Armillary sphere (from Christie’s catalogue) 

Provenance 

This armillary sphere was manufactured somewhere in Rajasthan; it is difficult to 
determine precisely where and when. It was formerly in the collection of the Time 
Museum, Rockford, Ill., USA. It was sold off along with many other instruments of this 
museum by Christie’s of London, in an auction of 14 April 1988. In this auction, it was 
acquired by the Royal Scottish Museum, Edinburgh. 

Bibliography 

Christie’s, London, Measuring Instruments from the Time Museum, auction catalogue of 
14 April 1988, lot 144, p. 79. 

Turner 1990, no. 95, p. 76. 
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1004 ® SANSKRIT ARMILLARY SPHERE, NOT SIGNED, NOT DATED 

19th century 
Diameter 570 mm 
Stuttgart, Linden Museum 



Figure 1004.1 - Armillary sphere (photo by S. R. Sarma) 


This armillary sphere is said to be from the collection of the Maharaja of Gwalior. 
In this specimen, there are two sets of rings, one inside the other, around a wooden staff 
805 mm long. These two sets correspond to Lalla’s kha-gola (sphere of the sky) and 
blm-gola (sphere of the fixed stars). The outer ring has a diameter of 570 mm and the 
inner ring of 506 mm. Some of the rings in shining brass appear to be quite recent, others 
in rusty iron are old. The brass rings are graduated in single degrees and in groups of 5° 
and 10°. In the outer set can be seen one ring representing the celestial equator and 
another the ecliptic. Two other rings are attached perpendicularly to these two. There 
are also several smaller rings parallel to the equator and the ecliptic. 

There is no signature of the maker, nor the date of manufacture. But it was 
probably made in the nineteenth century. 

Bibliography 
Sarma 2008d, pp. 7-8. 
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1005 SANSKRIT ARMILLARY SPHERE PRESENTED BY MAHARAJA OF 
BENARES TO THE PRINCE OF WALES, 1876 

Dimensions ? 

PLU 


During his tour of India in 1875-76, the Prince of Wales (the future Edward VII) 
was presented a set of astronomical instruments by the Maharaja of Benares, Sir Ishwari 
Prasad Narayan Singh, GCSI, on 5 January 1876. An account of this tour was published 
by William Howard Russel in his The Prince of Wales’ Tour. A detailed list of the 
presented instruments is added at the end of the book (pp. 616-617). 

The list was apparently prepared by Bapu Deva Sastri, the well-known scholar of 
Indian astronomy who did pioneering work in interpreting Sanskrit astronomy for 
modern readers. He was at that time Professor of Astronomy at the Queen’s College, 
also known as Sanskrit College of Benares. 1309 It is quite likely that the instruments were 
prepared under his direction. The list has the following entry on the armillary sphere 
presented to the Prince of Wales: 

‘The Armillary Sphere represents the following circles:— namely, the Prime 
Vertical, Meridian, Horizon, Equinoctial, Ecliptic, &c., and by the threads 
that are fastened with in the globe Hindu Astronomers determine the parts of 
any spherical triangle on the globe. 

‘The detailed account of this sphere may be found in the translation of the 
Siddhanta-siromani, by Lancelot Wilkinson, Esq. (‘Bibliotheca Indica,’ pp. 
151-176.)’ 

These instruments are not with any public museum in UK; they may be in some 
uncatalogued collection of the British royal family. 


1309 


Cf. Sarma 1996c. 



3276 


Sanskrit Armillary Spheres (Gola-Yantra) 


Bibliography 

William Howard Russel, The Prince of Wales’ Tour: A Diary in India; with some 
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1006 SANSKRIT ARMILLARY SPHERE DESIGNED BY 
SESHACH ARIAR 1310 

20th Century 
Diameter ? 

Mysuru, Maharaja’s Sanskrit College 



Figure 1006.1 - Armillary sphere (photo by Dr James McHugh) 


prepared »y 

iREE CHAMMJENMA TECHNICAL INSTITUTE. MYSORE. j|-„ 


KARUR 


1310 


Entry based on the photo kindly provided by Dr James McHugh. 
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This large and complex armillary sphere was prepared according to the 
prescriptions given by Bhaskaracarya in his Siddhanta-siromani of 1150 (see the 
Introduction). The specimen was designed by Mahavidvan Karur Seshachariar, 
Professor of Oriental Astronomy and Astrology at the Maharaja’s Sanskrit College, 
Mysuru, and was fabricated by the Sree Chamarajendra Technical Institute, Mysuru, 
sometime at the beginning of the twentieth century. The exact dimensions are not 
available. 
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1007 ® SANSKRIT ARMILLARY SPHERE, NOT SIGNED, NOT DATED 

Early 20th Century 
Diameter ca. 334 mm 

Vadodara, M. S. University of Baroda, Sanskrit Mahavidyalaya 


Figure 1007.1 - Armillary Sphere (photo by S. R. Sarma) 

This armillary sphere was constructed in the early 20th century as a teaching aid 
for the students of Sanskrit astronomy ( Jyotih-sastra ) in the Sanskrit Mahavidyalaya. It 
consists of seven rings, each with a circumference of about 1050 mm. These constitute 
the various great circles of the armillary sphere, such as the celestial equator, the 
ecliptic, the equinoctial colure placed perpendicular to the celestial equator and passing 
through the celestial poles and the ecliptic latitude circle at right angles to the ecliptic 
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and passing through the equinoxes. The intersection of these four rings can be seen in 
the centre of the Figure. The fifth ring is the solstitial colure, passing through the two 
solstitial points on the ecliptic and through the celestial poles. The last two rings also 
pass through the solstitial points on the ecliptic. 

On each of the rings, two scales are engraved on one of the edges. The outer scale 
is divided into single degrees of arc and the inner scale into groups of 6°, but not 
labelled. The seven rings are mounted on a shaft of about 500 mm, which is the polar 
axis joining the two celestial poles. In the middle of the axis, there is a large globe 
representing the earth. At the North Pole of the earth globe, there is a small tube and a 
screw with which the globe is fixed tightly to the shaft. 

This armillary sphere must have been originally mounted on a stand, but this stand 
is now missing. The rings have become somewhat rusty. 
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J. INDO-PERSIAN QUADRANTS 

INTRODUCTION 

The quadrant is made in the form of a quarter circle. Its arc is graduated in degrees 
and marked from 1 to 90. One of the radial edges is equipped with two sights. An index 
or plumb line is suspended from the apex of the right angle and functions as the vertical 
reference for the measurements. When the sun or a star is viewed through the sights, the 
index shows on the arc the angle of elevation or the altitude of the heavenly body. The 
quadrant is known since the time of Ptolemy in the second century AD. 1311 

From this plain quadrant, also known as the geometrical quadrant, two important 
varieties were developed in the Islamic world in the ninth century; these are the sine 
quadrant (Arabic rub c al-mujayyab) for solving trigonometric problems and the horary 
quadrant (Arabic rub c al-sci c at ) for determining the time from the sun’s altitude . The 
earliest Arabic text dealing with these two varieties was published recently by Francois 
Charette and Petra G. Schmidl who attribute it to the famous Muhammad ibn Musa al- 
Khwarizml (ca. 825). 1312 

In the sine quadrant, radial sides are divided sexagesimally, and from the points 
of these divisions, half chords are drawn up to the arc, thus producing a grid or graph of 
sines and cosines of the angles marked on the arc. With such a grid, the angles measured 
on the arc can be directly converted into the corresponding sines and cosines. Aside 
from measuring the altitude of heavenly bodies, many trigonometric problems can be 
graphically solved with this sine quadrant. 

There are two varieties of horary quadrants; those which measure time in seasonal 
hours and those which measure in equal hours. While the former can be used at any 
latitude and is often incorporated on the back of astrolabes, the latter can be used only 
at the latitude for which it is designed. The former is the universal horary quadrant ( rub c 


1311 Ptolemy, Book I, ch. 12, p. 61, Fig. D. Ptolemy’s quadrant was drawn on a wall erected in the 
north-south direction and could be used to observe the heavenly bodies only when they are 
transiting the meridian. From this mural quadrant developed the portable quadrants engraved on 
wood or metal. Jai Singh erected mural quadrants in his observatories. See also King 1994. 

Charette & Schmidl 2004, pp. 154-155; 179-181. 


1312 
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afdqt); it consists of hour curves radiating from the centre and touching the arc at 
intervals of 15° and a semi-circle representing midday. 

There are two other varieties of the quadrant, viz., the universal ShakkdzTya 
quadrant used for solving problems in spherical astronomy and the astrolabe quadrant 
or almucantar quadrant derived from the astrolabe. 1313 But these varieties are not 
relevant for India as they were not produced in India. 

The sine quadrant was transmitted to India along with the astrolabe from the 
Middle East some time in the early medieval period. In India, the sine quadrant is often 
incorporated on the backs of Indo-Persian as well as Sanskrit astrolabes. The universal 
horary quadrant, on the other hand, is occasionally included on the back of the Indo- 
Persian astrolabes 1314 , but rarely on the Sanskrit astrolabes. 1315 

Because the quadrants are invariably included on the back of astrolabes, 
independent quadrants are rather rare. Just four independent specimens of Indo-Persian 
quadrants are known to be extant; two of these (J002 and J003) are particularly valuable 
as they carry the names of the various elements on the sine quadrant. 


1313 Cf. King 1987b, pp. 8-10. 

1314 The astrolabes of the Lahore family carry occasionally the universal horary quadrants on the back, 
e.g. A042, A056, A101 and A125. Muhammad Salih of Thatta, on the other hand, included the 
universal horary quadrant on nearly all his astrolabes (B009 - BO 14). 

1315 Just two Sanskrit astrolabes carry universal horary quadrants on the back, C001 of 1605 and C009 
of ca. 1670, both produced in Gujarat. 
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J001 ® SINE QUADRANT, ATTRIBUTABLE TO DIVA’ AL-DlN MUHAMMAD 


Not dated, second half of the 17th century 
Radii 205 and 206 mm 


London, Nasser D. Khalili Collection of Islamic Art (# SCI 31) 



Figure J001.1 - Obverse side of the quadrant (photo by S. R. Sarma) 


This well-crafted quadrant is engraved on the obverse side with a sine-cosine 
quadrant and the reverse side is designed like the lower right quadrant on the back of a 
common astrolabe, with a degree scale on the rim, followed by two cotangent scales 
which enclose a shadow square; the only difference is that there is no astrological or 
astronomical table within the shadow squares, but a geographical table with the 
longitudes and latitudes of 9 localities. Four of these are Indian cities, viz. Lahur, 
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Shahjahanabad, Akbarabad and Burhanpur. Shahjahanabad and Akbarabad for Delhi 
and Agra respectively follow the Mughal usage after 1648 when Delhi was renamed 
Shahjahanabad. 

In the shadow squares, the scales are divided in feet ( aqdam ), in digits ( ascibi c ) and 
also into sixty parts ( sittaym ). The last mentioned division occurs in a astrolabe made 
by Muhammad MuqTm (A030) and in three astrolabes by his nephew Diya’ al-Dln 
Muhammad (A067, A072 and A092). Moreover, on several of his astrolabes (A062, 
A066, A071 etc.) Diya’ al-Dln designates cotangent scales of umbra recta or direct 
shadows on the rim as zill mabsiit while those on the shadow square are called zill 
mustawT, exactly as is done on the present quadrant. Therefore, it is highly probable that 
this rare quadrant was designed by Diya’ al-Dln Muhammad in the second half of the 
seventeenth century. 

Obverse Side 

The arc is divided in 1 ° and 6°. Groups of 6° are numbered from 6 to 90 clockwise 
and anti-clockwise. Longer lines marking groups of 6° are dotted; so also the shorter 
lines marking each 3°. 

Inside the degree scale on the arc are drawn 60 horizontal and 60 vertical parallels, 
with every sixth with thicker lines. These lines are numbered in 6s on the two straight 
sides from 6 to 60, in both directions. The numbers in one direction are separated from 
those in the reverse direction by dotted oblique lines. Two dotted radial lines are drawn 
from the apex to the arc at intervals of 30°. 

Upon this grid are drawn a quarter circle of the obliquity at 23;30 and sine arcs or 
semicircles along both the straight sides. The positions of 11 prominent stars are marked 
with small circles and their names engraved next to them. These are listed in the table 
below. 

An index with an ornate end is pivoted at the apex. Like the straight sides, it is also 
divided sexagesimally and numbered in 6s from 6 to 60 in both directions. 



J001 - Sine Quadrant, attributable to Diya’ al-Din Muhammad 
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Table J001-1 Stars marked on the obverse side 



Star Name 

Identification 

1 

al-Ayyuq 

a Aurigae^ 

2 

Rijl al-Jawzd’ Yusra 

(3 Orionis 

3 

Yad al-Jawza ’ Yusra 

y Orionis 

4 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

5 

Shfrd Yamamyah 

a Canis Majoris 

6 

Shfrd Shamlyah 

a Canis Minoris 

7 

Nayyir Fakkah 

a Coronae Borealis 

8 

Qalb al-Aqrab 

a Scorpii 

9 

Anwar al-Farqadayn 

(3 Ursae Minoris 

10 

al-Andq 

t, Ursae Majoris 

11 

Simdk Ramih 
• 

a Bootis 


Reverse Side 

The reverse side of this quadrant is designed like the lower right quadrant on the 
back of a common astrolabe. The degree scale on the rim is divided in 1° and 6° and 
numbered in 6s in both directions as on the obverse. Inside the degree scale, there are 
two cotangent scales, one for the digits and the other for feet. The unequal divisions in 
the former are numbered 1, 2, 3, ... 48, 54, 60, followed by the label zill asdbf niabsut 
(direct shadows in digits); the unequal divisions in the second cotangent scale are 
numbered 1,2, 3,.. .60, followed by the label zill aqdam niabsut (direct shadows in feet). 
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Figure J001.2 - Reverse side of the quadrant (photo by S. R. Sarma) 


Inside these circular scales is a shadow square, with separate scales for the 
shadows cast by a gnomon of 12 digits and for the shadows cast by a gnomon of 7 feet, 
one inside the other. The outer scale for 12 digits is divided in 12 parts by dotted lines; 
each part is further subdivided in 5 units in an additional scale drawn outside. The scale 
of digits is numbered serially from 1 to 12 and the latter in 5s from 5 to 60. The 
horizontal side is labelled as zill sullam asabi c wa sittaym mustawT (scale of direct 
shadows in digits and in sixty divisions) and the vertical side zill sullam ascibi c wa 
sittaym ma c kus (scale of reverse shadows in digits and in sixty divisions). 




































J001 - Sine Quadrant, attributable to Diya’ al-Din Muhammad 
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Figure J001.3 - Shadow squares on the reverse (photo by S. R. Sarma) 


The inner scale of 7 feet is divided in 7 parts also by dotted lines and numbered 
serially from 1 to 7. Here the horizontal side is labelled as zill sullam aqdam mustawT 
(scale of direct shadows in feet) and the vertical side zill sullam aqdam nufkiis (scale of 
reverse shadows in feet). 

Within this scale of feet is engraved a geographical gazetteer in 3 columns and ten 
rows providing the names, longitudes and latitudes of 9 localities. It is reproduced in the 
table below. 
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Finally, the horizontal side of the quadrant is labelled as khatt mashriq wa maghrib 
(east west line) and the vertical side khatt nisf al-nahar wa wasat al-sama’ (line of 
midday and the line of the middle of heaven). 

A plain ungraduated index is pivoted at the apex. 


Table J001-2 Geographical Gazetteer engraved inside the Shadow Squares 



Place Name 

L 

<P 

1 

[Makkah] 

77;10 

21;40 

2 

Madlnah 

Munawwar 

75;20 

25;3 

3 

Isfahan 

106;40 

32;26 

4 

Samarqand 

99;56 

39;36 

5 

Kabul 

84;40 

34;30 

6 

Lahur 

109;20 

31;50 

7 

Shahjahanabad 

113;35 

28;39 

8 

Akbarabad 

115;3 

26;3 

9 

Burhanpur 

109;8 

20; 31 


Provenance 

The quadrant was formerly with the Time Museum, Rockford, Ill.; it was sold in 
an auction at Christie’s, South Kensington, London, on 14 April 1988. 

Bibliography 

Christie’s, London, Time Measuring Instruments from the Time Museum, auction 
catalogue of 14 April 1988, lot 145, p. 80. 

Maddison & Savage-Smith 1997,1, no. 139, pp. 240-241. 
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J002 ® SINE QUADRANT BY JAMAL AL-DlN MUHAMMAD c ALl AL- 
HUSSAYNI, 1273 AH (AD 1856-57) 

186 x 173 mm 

Rampur, Rampur Raza Library 


Figure J002.1 - Sine quadrant (courtesy Rampur Raza Library) 

Sine Quadrant 

This is a well-crafted sine quadrant with all the lines, arcs and legends neatly 
engraved. Nothing is known about this instrument maker save this quadrant. This and 
the next specimen (J003) show all the main features of the sine quadrants. 
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It consists of an oblong copper plate measuring 186 x 173 mm. Two small oblong 
bits measuring 20.5 x 16.5 mm are soldered to one of the shorter sides at each end. These 
are thicker than the main plate and function as the sighting vanes. A sighting tube is 
inserted in the holes in these two bits, parallel to the shorter side. The plate is engraved 
on only one side, the other side is blank. 

Taking a corner just below the sight on the left hand side as the centre and with a 
radius nearly equal to the length of the shorter side, a quarter circle is described on the 
surface of the plate. Two shorter quarter circles constitute a scale with two bands. The 
inner band is divided in single degrees. The outer band is graduated in 5° and numbered 
from 5° to 90° clockwise and anti-clockwise. 

The vertical and the horizontal radii of the quadrant are divided into sixty divisions 
each, and groups of 5 divisions are numbered from 5 to 60 in both directions. From each 
of these divisions, parallels are drawn to the vertical side and the horizontal side, and 
each fifth line is highlighted. Two semicircles are drawn with the vertical and horizontal 
radii as their diameters. Furthermore, with the apex of the quadrant as centre, a quarter 
circle is described at the 24th division to represent the obliquity and is labelled as mayl 
kullT (maximum declination). An index is pivoted to the apex of the quadrant; it is also 
graduated in the same manner as the two radii. 

Below the upper horizontal edge is written jayb al-tamam wa jayb mcfkiis wa khatt 
mashriq wa maghrib (cosine and reverse sine and the east-west line). Just below this is 
another legend jayub mabsiit ([lines of] cosines). Along the vertical edge on the right is 
written sittaym wa khatt nisf al-nahar wa wasat al-sama’ (sixty-fold [divisions] and the 
line of midday and the line of the mid-heaven). A little away from this is the legend 
jayub mankus ([lines of] sines). 

In the empty space outside the arc of the quadrant are engraved the names of the 
twelve signs of the zodiac with elongated letters and in a zig-zag fashion. The first line 
reads from right to left, the second from left to right, the third from right to left and the 
fourth from left to right, as shown below: 

Jawjd’ (Gemini) Thawr (Taurus) Hamal (Aries) 

Saratdn (Cancer) Asad (Leo) Sunbulah (Virgo) 

Qaws (Sagittarius) c Aqrab (Scorpio) MTzan (Libra) 

Jadi (Capricorn) Dalw (Aquarius) Hut (Pisces) 



J002 - Sine Quadrant by Jamal al-Din Muhammad cAli al-Hussaym, 1273 AH (AD 1856-57) 
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Here the signs are arranged in such a way that each vertical column here contains the 
names of signs which have the same rising times at the equator. Thus Aries, Virgo, 
Libra and Pisces rise in 1; 51, 36 hours; Taurus, Leo, Scorpio and Aquarius rise in 
l;59,40s; and Gemini, Cancer, Sagittarius and Capricorn rise in 2;08,44 hours. 1316 In 
the middle column, next to Asad is written qaws a c zum (greatest arc). 



Inscriptions 1317 

On the sighting vane on the left is engraved the maker’s signature: 
muhammad jamdl al-dm c alT al-hussaym c abdahu c affa c anha 
‘Muhammad Jamal al-Din C A1I al-Husaynl, a slave, forgiven [by Allah].’ 

The sighting vane on the right carries an invocation and the year of manufacture: 
hu Allah al-hyi al-qdyum, al-daim, jal jalalahu 1273 hijrT 
‘He is Allah , the Ever-living, the Self-subsisting, Sustainer of all, He is 
forever the Almighty. 1273 Hijrl.’ 

The engraved lines and letters are filled with some white material. 


Bibliography 
Sarma 2003, pp. 76-77. 


1316 The 12 signs are arranged in this manner also on the backs of the astrolabes B024, C001 and C028. 
In the fifth chapter of his Turyayantra-prakasa (light on the quadrant) of ca. 1572, Bhudhara 
teaches how to employ this style of arrangement of zodiac signs for determining the declination of 
the sun at the desired moment; cf. SaKHYa 2014, pp. 21-23, 41-44. 

1317 Mubashir Ul-Haq Abbasi has kindly transliterated and translated these inscriptions. 
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J003 SINE QUADRANT, NOT SIGNED, NOT DATED 1318 

19th century 
223 x 223 mm 

Karachi, National Museum of Pakistan 


Figure J003.1 - Sine quadrant (photo by Mubashir Ul-Haq Abbasi) 


1318 


Entry based on a photo and a detailed drawing kindly provided by Mubashir Ul-Haq Abbasi. 











J003 - Sine Quadrant, not signed, not dated 
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Figure J003.2 - Sine quadrant (drawing by Mubashir Ul-Haq Abbasi) 

The engravings on the original instrument are badly effaced and it is difficult to 
decipher them on a photo. Therefore Mubashir Ul-Haq Abbasi has prepared a detailed 
drawing. 

The sine quadrant is engraved on one side of a square sheet of brass measuring 
223 x 223 mm. The other side is empty. Two pins are visible at the two ends of the 
vertical radius of the quadrant; these appear to be the remnants of the supports to hold 
the sighting tube which is missing now. Missing also is the index which may have been 
pivoted to the apex of the quadrant. 

The arc of the quadrant consists of three bands; the inner band is divided in single 
degrees. In the middle band, groups of 5° are marked and numbered from 5° to 90° 
























































3294 


Indo-Persian Quadrants 


both in clockwise and anti-clockwise directions. In the outer band are written some 
numbers; it is not clear what these numbers indicate. 

The two radii are divided in 60 units each and groups of 5° are marked and 
numbered from 5 to 60 in both directions from the apex to the arc and from the arc to 
the apex. Eleven vertical and eleven horizontal parallels are drawn from the two radii at 
intervals of 5 units. Semicircles to measure the sines and cosines are drawn with each 
radius as the diameter. With the apex as the centre, the circle of declination is drawn 
with a radius of about 23 units and labelled mayl kullT (maximum declination). The 
horizontal parallels are labelled as \jayub ] mabsut (cosines) and the vertical parallels 
\jayilb] mankiis (sines). The cells in the 8th column and in the 8th row are numbered 
from 1 to 7 starting from the corresponding radius. 

Below the horizontal radius are engraved jayb al-tamam (cosine) and khatt 
mashriq wa maghrib (east west line). To the right of the parallels are written sittaym 
(sixty-fold [divisions]), khatt nisf al-nahar (line of midday, meridian) and khatt wasat 
al-sama’ (line of mid-heaven). 

The side opposite the horizontal radius is divided in 6 parts and numbered from 1 
to 6. Below the line of division is the label zill mabsut (direct shadow, tangent). The side 
opposite the vertical radius is also divided in 6 parts and numbered from 1 to 6; it is 
labelled zill mankus (indirect shadow, co-tangent). At the beginning of the arc is written 
awwal ([the] first [division]) and at the end cikhir (end). 
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J004 ® SINE QUADRANT, NOT SIGNED, NOT DATED 
19th century 

Radius 179 mm; length of the index 170 mm 
Mumbai, Chhatrapati Shivaji Maharaj Vastu Sangrahalay 



Figure J004.1 - Quadrant (photo by S. R. Sarma) 


The instrument is made in the form of a quarter circle. Semi-circles are engraved 
along the two sides. The arc of the quadrant is divided in 6° and numbered in Abjad 
from 6 to 90 in both directions. The two sides are also divided in 6° and numbered from 
6 to 60 in both directions. The index is divided in 1 ° and 6° and numbered from 6 to 60. 
The reverse side of the plate is blank. 

There is a small circular projection at the apex with a hole to receive the index, 
but the index is not pivoted in that hole; instead it is attached a little lower down, with 
the result that the divisions on it do not match with the divisions on the sides. 

On the horizontal side, there is a large rectangular projection; sights are attached 


on its two vertical sides. 
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J005 SINE QUADRANT, NOT SIGNED, NOT DATED 


Dimensions ? 


Hyderabad, Saidiya Library 



Figure J005.1 - Sine quadrant (photo by Ahmed Athaullah) 


This sine quadrant, made of brass or of copper, appears to have been nailed to a 
wooden support. The vertical and the horizontal radii of the quadrant are divided into 
sixty divisions each, and groups of 5 divisions are numbered from 5 to 60 in both 
directions. From each of these divisions, parallels are drawn to the vertical side and the 
horizontal side. Two semicircles are drawn with the vertical and horizontal radii as their 
diameters. With the apex of the quadrant as centre, a quarter circle is described at the 
24th division to represent the obliquity. 










J005 - Sine Quadrant, not signed, not dated 
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The arc of the quadrant is divided in 1° and groups of 5° are numbered from 5 to 
90 in both directions. Beyond this arc, there are three concentric bands. The first and 
the second bands are engraved with the names of zodiac signs. Not all the names are 
visible in the photo, but it appears that the signs are arranged somewhat in the same 
manner as in J002 so that the names of the four signs which have the same rising times 
at the equator occupy 30° of arc space. In the outer band, which is very broad, the 
divisions of single degrees, made in the arc of the quadrant, are extended. 

There is no signature or date on this quadrant. At the end of the horizontal radius 
is a label which reads jayb al-tamam khatt (?) sharq (cosine [and] east line). At the end 
of the vertical radius is another label which reads sittaym wa khatt al-shamal (?) (sixty¬ 
fold [divisions] and line of north). 
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K. SANSKRIT QUADRANTS (TURlYA-YANTRA) 

INTRODUCTION 

In Sanskrit the quadrant is called TurTya-yantra, Turya-yantra or Turya-gola(ka)- 
yantra. It is mentioned for the first time by Brahmagupta in his Brahmasphuta-siddhanta 
of 628 under the name Turya-golaka-yantra. Brahmagupta discusses the three 
instruments Cakra (circle), Capa or Dhanus (lit. ‘bow’, semi-circle) and Turyagolaka 
or (quadrant) which are closely related in shape and function. Cakra is a circular wooden 
plate with its circumference graduated into 360 degrees, Dhanus is its half, and 
Turyagolaka the quarter. In all the three, a perforation is made at the centre into which 
a thin rod is inserted as the axis and a plumb-line is suspended from the centre. These 
instruments are so held towards the sun that the axis throws a shadow on the 
circumference. Then the arc intercepted between the nadir (indicated by the plumb-line) 
and the shadow is the zenith-distance. Brahmagupta prefers the semi-circular variety 
and explains the various functions in connection with it and adds that the same can be 
done with the Turya-golaka and Cakra. 1319 

Following him, Bhaskaracarya also describes first the Cakra-yantra and then adds 
laconically that the Capa and Turya-gola are a half and a quarter respectively of the 
Cakra and that all the tasks of the Cakra can be performed with Capa and Turya-gola 
as well. 1320 However, the Turya-gola or the quadrant is a handier device and played an 
important role in India in the medieval period. 


1319 Brahmagupta, 22.17: 

ankitam amsanavatya dhanuso ’rdharn turyagolakam yantram 
ghatika-natonnatamsa-grahantaradyam dhanurvad iha | 

‘The Turya-golaka-yantra is [constituted by] a half of the Dhanur [-yantra]. It is marked with 
ninety degrees; as in the Dhanur [-yantra], here also [can be determined the time in] ghatikas, the 
degrees of the zenith-distance ( natamsa ), the distance between two planets ( grahantara ) and other 
[parameters].’ 

1320 Brahmagupta, Goladhyaya, Yantradhyaya, 15cd: dalTkrtam cakram usanti ccipam kodanda- 
khandam khalu turyagolam , ‘The Cakra [-yantra], when halved, is called Capa [-yantra]', its [half] 
part is indeed the quadrant (turya-gola).' 

Suryasiddhanta 13.20 enumerates the names of several instruments without actually describing 
them; these include Cakra and Dhanus but not Turya. Lalla mentions Cakra-yantra and the 
Dhanur-yantra, but not the quadrant in his the SisyadhTvrddhida. Likewise, Sripati, in his 
Siddhatasekhara, describes the Cakra-yantra and the Cdpa-yantra, but not the quadrant. 



3300 


Sanskrit Quadrants (Turiya-yantra) 


Sine Quadrant 

Padmanabha 

It has been mentioned above that the sine quadrant was developed at Baghdad in 
the ninth century and was transmitted to India along with the astrolabe. Because of its 
usefulness in solving trigonometric problems graphically, it was easily absorbed into 
the repertoire of Indian astronomical instruments. In India Padmanabha is the first one 
to describe the sine quadrant in his Dhruvabhramanadhikara of 1423. 1321 In this work, 
he describes a new instrument for use in the night called Dhruvabhrama-yantra 
consisting of a rectangular plate and adds that the reverse side of this plate should be 
fashioned as a sine quadrant for use in the daytime. 

To the existing design of the plain quadrant, equipped with two sights and the arc 
graduated in 90 degrees, Padmanabha added 30 parallels (jya-rekhas ) with uniform 
intervals perpendicular to the horizontal radius so that an angle measured on the arc can 
be directly converted to the corresponding Rsine (jyd ). A plumb line is suspended from 
the apex of the quadrant. Also an index arm is pivoted to the centre. This index arm is 
graduated in the same divisions as the intervals between the vertical parallels or lines of 
sines. 

Padmanabha envisages three kinds of uses for this sine quadrant. First, in the 
daytime, one measures the sun’s altitude and from it determines the true solar time. 
Second, at night one measures the altitude of a lunar mansion ( naksatra ) and from it 
determines the sidereal time. For this purpose, he provides the meridian altitudes of the 
28 lunar mansions at 24° latitude north, and teaches the method of converting these for 
one’s own latitude. Third, he teaches the procedure how to obtain the time at one’s own 
latitude from the time measured with an instrument calibrated for another latitude. 

Cakradhara 

After Padmanabha, the sine quadrant was discussed by several writers. Notable 
among these are Cakradhara and Bhudhara who composed exclusive manuals on the 
sine quadrant. Cakradhara authored a manual entitled Yantra-cintamani together with a 


1321 


On Padmanabha and the Dhruvabhrama-yantra invented by him, see the next section L. For the 
text and translation of the Dhruvabhramanadhikara, see Apx.D2. 
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commentary called Vivarana sometime before 1621. This work enjoyed great 
popularity. Besides the author’s own vivarana, two other commentaries are extant: 
Yantra-dTpika by Rama Daivajna (ca. 1625) and Turyayantropapatti or 
Yantracintdmani-sutrdnam Upapatti by Dadabhal (ca. 1719). Moreover, some 90 
manuscript copies of this work are known to exist. 

The Yantra-cintdmani is a slender work of just 26 verses. Cakradhara asserts that 
his work, though small, carries much substance ( alpam analpakdrtham). He goes on to 
say that the instrument described by him can solve several astronomical problems 
directly ( pratyaksatah ) without the necessity of mathematical computation 
(ganitanapeksya) and that it makes use of principles and rationales that have never been 
employed before (, apurvayukti ). 1322 He coined a special name for the sine quadrant, 
Yantra-cintdmani (wishing gem of an instrument). Two extant specimens (KOI3 and 
K014) carry this name, otherwise it did not become popular like Mahendra Suri’s name 
Yantrardja for the astrolabe. Like the ordinary quadrant, the sine quadrant also 
continued to be referred to as TurTya or Turya-yantra. 

Cakradhara’s design for the sine quadrant is more refined than that of 
Padmanabha. He defines the various elements with greater clarity and precision, 
providing them with specific designations. The centre or the apex (A) is named kendra 
(centre), the point diagonally across (H) is named kuja (horizon), and the point straight 
below (Z) is gagana (zenith). The line joining the apex and horizon (AH) is called ksiti 
(earth, base line). Above this line are situated two sighting vanes ( kilaka ) with holes for 
observing the heavenly bodies. This line (AH) is divided into 30 equal parts and from 
each point of division lines perpendicular to the horizontal line are drawn. Along the arc 
are drawn two circular scales. One is divided into 90 degrees of arc, and the degrees are 
numbered, from the horizon up to the zenith, to measure the altitude ( unnatdmsa ) or 
zenith-distance ( natdmsa ). The second scale is divided into 15 ghatTs for measuring 
time. 1323 In his commentary Vivarana he explains how to find out directly the KramajTvd 
(Rsine) and the UtkramajTvd (Rversed sine or Rversine): 


1322 Cakradhara, 1-2. 

1323 Cakradhara, 3. 
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If you want the Rsine of, say 30°, measure 30° from the zenith (i.e. 60° on the 
scale) and the corresponding sine-line, namely 15 angulas, is the Rsine of 30°. If you 
want the Rversine of 30°, count 30° from the horizon, the distance on the bhumi (AH) 
between the base of the corresponding sine-line and the horizon, namely 4 angulas, is 
the Rversine of 30°. 



Figure K1 - Sine quadrant designed by Cakradhara 
(drawing by Mubashir Ul-Haq Abbasi) 


The vertical parallels are numbered from the arc to the apex. The 18th line, or 
more correctly the 18th column, is divided into parts equal to the intervals between the 
vertical lines. These intervals are designated as angulas (digits). The reason for choosing 
the 18th column is as follows. When counted from the apex, it is the 12th column, and 
the distance from the apex to this line represents the gnomon of 12 angulas. 1324 On this 
scale can be determined the shadow lengths of the gnomon at any given time. 1325 


1324 In all the sine quadrants made by Bulhomal, the twelfth vertical and horizontal columns are 
numbered in this manner. 


1325 


Cf. Rai 1985, pp. 327-328. 
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Then with the apex as the centre and with a radius of 12 and 1/5 angulas a quarter 
circle is described. In Indian astronomy, the traditional value of the obliquity of the 
ecliptic ( parama-krdnti ) is 24. Therefore, the Rsine of the obliquity ( parama-kranti-jya) 
is roughly 12 and 1/5. Thus this quarter circle represents the circle of declination ( krdnti- 
vrtta ) (see Figure K015.1 and Figure K016.1). 

From the apex, a plumb line with a weight is suspended. An index ( pattikd ), 
somewhat longer than the radius of the quadrant is pivoted to the apex. It is also divided 
into angulas of the same dimension as before and the angulas are numbered from the 
apex onwards. It can be held firmly at any degree on the arc or at any division on the 
18th line for solving different trigonometric problems, such as the conversion of the 
equinoctial midday shadow ( palabha :) into the latitude or vice versa. 

Cakradhara envisages that the Yantra-cintdmani is employed for determining the 
time at night also from the altitude of some bright stars, such as the junction-stars 
(yogatdrds ) of Pusya (5 Cancri), Maghd (a Leonis), Satabhisd (/, Aquarii) and Revati 
(t, Piscium). Since the celestial latitude (sard) of these stars is low (that is to say, they 
are not far from the ecliptic), sighting them is tantamount to sighting the ecliptic. 
Treating the altitude of any of these stars as the altitude of the sun, one should follow 
the same procedure as with the sun in the daytime. 

Bhudhara 

The second exclusive text on the sine quadrant is the Turyayantra-prakdsa 
composed by Bhudhara sometime after 1572 at Kampilya (modern Kampil, UP, 27;37° 
N, 79; 17° E); it is a larger work, consisting of 265 verses distributed into 21 chapters. 1326 
While Cakradhara prescribes a series of 30 vertical lines, Bhudhara in his Turyayantra- 
prakdsa prescribes 60 horizontal and 60 vertical parallels, so that both sines and cosines 
can be directly determined of the angles measured on the arc. An interesting feature of 
Bhudhara’s work is the employment of the sine quadrant in geodesy, which is discussed 
in the final chapter entitled Parvatadi-unnati-jnana (knowledge of the height of 
mountains and others). This topic of the determination of the heights of mountains or 


1326 


A critical edition of the first ten chapters with translation and commentary was published by 
SaKHYa 2014. 
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the depths of wells was discussed much earlier in mathematical texts, and Bhaskara’s 
Lilavati offers some charming examples, but Bhudhara appears to be the only one to 
suggest the use of the sine quadrant for the solution of such problems. 1327 

Jnanaraja in his Siddhantasudara of 1503 1328 and Kamalakara in his 
Siddhantatattvaviveka composed in 1568 1329 discuss the sine quadrant and its 
application, basically in the same manner as taught by Cakradhara. Chronologically the 
last Sanskrit text to discuss the sine quadrant is the Yantrasara 1330 composed in 1771 by 
Nandarama. It deals with several instruments, but the lion’s share, comprising 190 
verses, goes to the sine quadrant, for which Nanadarama also prescribes 60 vertical and 
60 horizontal parallels. 

Extant Specimens 

The extant specimens of Sanskrit quadrants belong to the three catagories of plain 
or geometrical quadrants, sine quadrants and horary quadrants, but among these the sine 
quadrants predominate. 

Sine Quadrants 

The sine quadrants are incorporated on the back of Sanskrit astrolabes, on the back 
of Dhurvabhrama-yantras and also on the reverse side of several other kinds of 
instruments. But there are some specimens exclusively of sine quadrants. 

Here two specimens deserve attention. In 1834, a person referring to himself as 
Vaijanatha’s son designed a sine quadrant at the instance of the ruling prince of Kota in 
Rajasthan. The insription on the instrument states that this instrument is [described] in 
the Yantra-cintamani. This Yantra-cintamani must be the manual composed by 


1327 Mahendra Suri, 5.55-57, teaches how to solve problems of this type by means of the astrolabe. The 
Koneri-yantra, consisting of a square board with 16x16 cells, functions in a similar manner; cf. 
Sinha & Hayashi 1983. 

1328 On Jnanaraja and his Siddhantasundara, cf. CESS, 3.75-76; 4.100; 5.122-123; Toke Lindegaard 
Knudsen, ‘The Siddhantasundara of Jnanaraja: A Critical Edition of Select Chapters with English 
Translation and Commentary,’ PhD Thesis, Brown University, Providence 2008. 

1329 Kamalakara, Siddhantatattvaviveka, edited by Sudhakara Dvivedi, second edition revised by 
Muralidhara Jha, Benares 1924-1935, Triprasnadhikara 391-466, pp. 304-314. Here he refers to 
the sine quadrant by a strange name afighri-yantra. Of course, ahghri, lit. ‘foot’, can also denote 
the foot of a verse and thus ‘one-quarter [of a circle].’ 

CESS, 3.128-130:5.156-158. 


1330 
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Cakradhara. But Cakradhara’s manual teaches only how to construct the sine quadrant; 
it does not say what to do with the back oof the plate. The specimen designed by 
Vaijanatha’s son carries a sine quadrant on the obverse side, but on reverse it has a 
circular instrument along with a four-armed index, for determining the oblique 
ascensions for any given moment at the latitude of Kota. The consuction of this 
instrument was not mentioned in Cakradhara’s book; then where did it come from? 

Another specimen prepared by Hrslkekesa, most probably at Patiala, around 1850, 
carries a sine quadrant on the obverse and on the reverse an instrument somewhat 
different from that on the back of the instrument by Vaijanatha’s son, but with the same 
function of determining the oblique ascensions of a place situated on a particular 
latitude. Where did this design come from? In his account of the astronomical 
instruments and Sanskrit manuscripts he saw at Kota, Lancelot Wilkinson reports as 
follows: 

‘The Maharao’s collection contains also a Turfya Yantra, or quadrant, with 
a radius on one side of 30 digits, and linear rectangular intersections, rising 
from each digit, representing their whole canon of sines, cosines, and versed 
sines adapted to this radius. From the Maharao’s astronomer I procured a 
copy of the Sanscrit treatise on the quadrant, called Yantracitamani, by 
Chakradhara, son of SRI Wamana, containing directions for construction 
and use of the instrument, with the mathematical proofs and demonstrations 
of all the many problems which may be worked by it. The reverse side of 
this quadrant contains the signs and degrees of the ecliptic, and a hour circle, 
with an index hand by which you are entitled to tell at once the lagna (or 
horoscope), that is, the exact point or star of the ecliptic, rising in the horizon 
at any given time.’ 1331 

The last sentence referring to ‘the reverse side of this quadrant’ is intriguing. Does 
it mean the reverse side of the quadrant as described in the book by Cakradhara, or the 
reverse side of the quadrant which was in the collection of the Maharao? In the former 
case, somebody must have made the addition to the text of the Yantra-cintamani in the 


1331 


Wilkinson 1834, p. 515. 
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manuscript procured by Wilkinson at Kota. In the latter case, Wilkinson saw at Kota 
sometime before 1834 an actual specimen on which the sine quadrant was engraved on 
one side and the oblique ascensions on the other side. Then this would be the forerunner 
of the silver specimen designed by Vaijanatha’s son in 1834. However, on the silver 
instrument of 1834, Vaijanatha’s son states that he made the instrument which is in the 
Yantra-cintdmani, meaning that he designed the instrument as it was described in the 
Yantra-cintdmani. This would support the first hypothesis, namely some unknown 
author made additions to the text of the Yantra-cintdmani, describing how to engrave 
the reverse side of the sine quadrant so that the oblique ascensions can be determined 
with its help for any given moment of time. 

Horary Quadrant 

Sometime about the middle of the nineteenth century, Bulhomal of Lahore made 
an exclusive horary quadrant which is described under K005. He incorporates similar 
horary quadrants in some of his instruments, but this is the only piece which exclusively 
carries a horary quadrant on one side. This is obviously derived from a large instrument 
designed by Sawai Madho Singh with the title Yantradhipati. It will be described in 
section T on the instruments designed by Madho Singh. It has not been possible to trace 
the antecedents of such a horary quadrant in the Islamic world. Therefore, it must have 
been an independent invention by Madho Singh. 

Horary quadrants occur also on the back of some Dhruvabhrama-yantras which 
will be described in the next section L. 
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K001 ® SANSKRIT GEOMETRICAL QUADRANT, NOT SIGNED, NOT DATED 
19th Century 

118x118 mm, thickness 4 mm 
Jaipur, Museum of Indology 



Figure K001.1 - Obverse side of the quadrant with the index (photo by S. R. Sarma) 

This is a well-crafted solid brass piece; it is nearly square in shape, each side 
measuring 118 mm, with a thickness of 4 mm. The two upper corners have circular 
projections, jutting out of the outline and forming small circles. In the middle of the 
upper horizontal side, there is crown like projection, as in an astrolabe, with three lobes 
on each side. To the upper lobe is attached a small shackle through which passes a large 
ring. Two concentric circles are engraved on the crown for decorative purposes. A 
vertical line is drawn from the tip of the crown on to the surface of the square plate, but 
not completely. 
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On the surface of the square plate is engraved a degree scale in two bands. The 
inner band is graduated in degrees and in the outer band groups of six degrees are 
labelled as 1, 2, 3, ... 15. 

At the apex of the quadrant is pivoted an index with a pointed tip to read the angle 
of altitude. 



Figure K001.2 - Reverse side of the quadrant with the sighting tube (photo by S. R. Sarma) 

On the reverse side is engraved a degree scale exactly like the one on the obverse 
side. At the apex of the quadrant is pivoted a flat index with a pointed tip on which a 
heavy sighting tube is so mounted that it can be used either on the horizontal side or on 
the vertical side. 

When a heavenly body is viewed through the sighting tube, the index on the 
obverse side will mark the angle of altitude on the quadrant scale. 
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Figure K001.3 - Quadrant with the two indices (photo by S. R. Sarma) 


Although the construction looks quite ingenious, it is rather flawed. First, the 
graduated arc on the reverse side is redundant, because the index cannot be used here to 
read the angle of altitude. Moreover, the sighting tube pivoted at the apex of the quadrant 
looks as if it could be used either on the vertical side or on the horizontal side. But 
actually, it could be used only on the horizontal side. If it used on the vertical side, the 
index on the obverse side would hang down outside the plate and cannot point to the 
angle of altitude on the graduated arc. 

It is strange that the instrument maker did not realise the flaw in the construction. 
Either he or somebody from the same milieu produced two other specimens (K002 and 
K003) in the same manner. 
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K002 SANSKRIT GEOMETRICAL QUADRANT, NOT SIGNED, NOT 
DATED 1332 

19th Century 

Length of the side 105 mm; height 131 mm 
PLU; ex-Drouot 



Figure K002.1 - Obverse side of the quadrant with the index (from the Drouot catalogue) 

This is an exact duplicate of K001, but slightly smaller. The sighting tube fixed to 
the slot at the apex of the quadrant on the reverse appears to be lost. 


1332 


Entry based on the Drouot, Paris, auction catalogue of 22 June 1979, lot 146. 
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K003 SANSKRIT GEOMETRICAL QUADRANT, NOT SIGNED, NOT 
DATED 1333 

19th Century 
73 x 73 mm 

PLU; ex-Sotheby’s, London 



Figure K003.1 - Quadrant with the two indices (courtesy Anthony J. Turner) 

This quadrant is almost similar to the previous two specimens, but much smaller 
and decorated with flower and leaf design within and without the graduated arc. The 
index on the right is equipped with two sighting vanes. 

Bibliography 

Sotheby’s, London, auction catalogue of 3-4 March 1994, lot. 497, p. 112. 


1333 


Entry based on Sotheby’s, London, auction catalogue of 3-4 March 1994, lot. 497, p. 112. 
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K004 SANSKRIT GEOMETRICAL QUADRANT, NOT SIGNED, NOT 
DATED 1334 



19th Century 

Radius 114 mm 

PLU; photo in MHS archives 


Figure K004.1 - Ivory quadrant (courtesy Museum of the History of Science, Oxord) 

This is an ivory quadrant; the arc is divided in 1° and 6°; groups of 6° are 
numbered serially from 1 to 15. Radial lines are drawn from the apex to the arc at 
intervals of 6°. There are sighting vanes on the right at the apex and at the at the end of 
the arc, cut out of the same sheet of ivory. 


1334 Entry based on a photo in the archives of the Museum of the History of Science, Oxford, along 
with a note which reads ‘Indian Altitude Quadrant / Not signed / Not dated /Sotheby item no. 
385900 / Sent to Mr Maddison for examination on / 16 November 1982 / Ivory Nagaff script length 
straight edge 115 mm (max), thickness 14 mm / Neg. ref. no. 82-29-25.S. 
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K005® SANSKRIT HORARY QUADRANT BY LALAH BULHOMAL OF 
LAHORE 

Not dated, mid-19th Century 
Radius 119 mm 

Oxford, Museum of the History of Science (# 39884) 



This is one of the several instruments produced by the versatile instrument maker 
Bulhomal of Lahore. In the metrical inscription engraved on the instrument, he refers to 
himself as Vulho-varmma. 1335 He incorporates horary quadrant in some of his 
instruments; this is the only piece which exclusively carries a horary quadrant on one 
side; the other side is blank. 

At the two ends of the radius on the left are attached rectangular sights with holes 
in them. There is no index, but a brass plumb with black thread is suspended from the 
apex. 


1335 


On his corpus and on the different ways he writes his name, see Sarma 2015b. 
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The arc of the quadrant carries a degree scale in two bands. The outer band is 
divided in single degrees. Groups of 6° are marked and numbered anti-clockwise in the 
inner band from 6 to 90. 

The degree scale is followed by seven ghatT scales of different lengths, showing 
the number of ghatTs in half a day at different seasons, according to the varying 
declination of the sun throughout the year. Each cell is marked by the number of 
complete ghatTs and the final cell contains the fractional ghatT. On the left of each row 
are written the names of the zodiac signs to which the ghatT scale belongs. In the 
uppermost row, however, instead of the sign Mithuna (Gemini), the name of the month 
Asadha is written. 


Table K005-1 Ghati Scales 


Name 

duration 

Asada (sic! Asadha) 

17;40 [ghatTs] 

Vrsa-karkatau (Taurus & Cancer) 

17; 15 

Mesa-simhau (Aries & Leo) 

16; 15 

Mma-kanye (Pisces & Virgo) 

15 

Kumbha-tule (Aquarius & Libra) 

13;45 

Makara-vrscikau (Capricorn & Scorpio) 

12;45 

Dhanuh (Sagittarius) 

12;20 


Accordingly, the longest day has a duration of 17;40 x 2 = 35;20 ghatTs (14;08 
hours) and the shortest day 12;20 x 2 = 24; 40 ghatTs (9;52 hours). These are the values 
for the latitude of Lahore. 1336 

Inscription 

sngirijbpati-padam natvd turyyam vindydsam 
vulhovarmma-krtam srTvidusdtn samayavabodhdya ||7|| 


1336 


In Lahore astrolabes, the duration of the longest day at Lahore is given as 14;09 hours. 
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‘Having bowed to the feet of [Siva,] the consort of the mountain’s daughter 
[Parvatl], this quadrant ( turya ) was made by Bulho-varman ( vulhovarmma ) 
so that the illustrious scholars may know time without effort.’ 
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K006 SANSKRIT SINE AND HORARY QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 
Radius 113 mm 

Hastings-on-Hudson, NY, Tesseract 



Figure K006.1 - Horary quadrant on the obverse (photo courtesy Dr David Coffeen) 

This is a unique instrument combining two varieties of quadrants on the two sides. 
A horary quadrant is engraved on the observe side and a sine quadrant on the reverse 
side. A sighting tube is attached to the side on the right; at the apex is a pin from which 
a plumb line can be suspended, but it is now missing. 

Horary Quadrant 

The outer rim of the arc is divided in 1° and groups of 3° are serially numbered 
clockwise from 1 to 30. Within this degree scale is engraved a zodiac scale in three 
bands. The innermost band is divided in 6 cells; in the cells are written the names of the 
12 zodiac signs, the first six clockwise and the next six anti-clockwise. Thus each cell 
carries the names of a pair of zodiac signs. Reading from right to left, these are: Mesa 
Mina (Aries Pisces); Vrsa Kumbha (Taurus Aquarius); Mithuna Makara (Gemini 
Capricorn); Karka Dhana (sic! Dhanuh ) (Cancer Sagittarius); Simha Vrscika (Leo and 
Scorpio); Kanya Tula (sic! Tula ) (Virgo Libra). In the next band, each of these cells are 
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divided into five parts and numbered in 6s from to 6 to 30. The third band is divided in 


2 °. 


Inside these two scales, there are nine concentric rows carrying nine ghatT scales, 
which are numbered from 1 to x, where x is the number of ghatTs in a half day; in the 
last column are mentioned the number of ghatTs in a full day. The numbers range from 
34 (= 13;36 hours) at the bottom to 26 (= 10;24 hours) at the top. 

When the sun is sighted through the sighting tube, the index or the plumb line 
indicates the angle of altitude in degrees. The time in ghatTs should be measured on one 
of the 9 ghatT scales. Probably one is to find out first the maximum duration of the 
sunlight in ghatTs in the given month from an almanac and then chose the appropriate 
ghatT scale. But then what is the function of the zodiac scale engraved below the ghatT 


scale? 


The design of this horary quadrant is unlike any other horary quadrant in Sanskrit 
and rather intriguing. 



Figure K006.2 - Sine quadrant on the reverse (photo courtesy Dr David Coffeen) 

Sine Quadrant 

On the reverse side is engraved a sine quadrant with 30 horizontal and 30 vertical 
lines which are not numbered. The arc of quadrant carries a degree scale, marked with 
1 ° and labelled clockwise in 6s from 6 to 90. There is a circle of obliquity. 
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K007® SANSKRIT SINE QUADRANT, NOT SIGNED, NOT DATED 

Early 20th century 
Radius 115 mm 

Vadodara, Maharaja Sayajirao University of Baroda, Sanskrit Mahavidyalaya 


Figure K007.1 - Sine Quadrant (photo by S. R. Sanna) 

Soon after the establishment of the Sanskrit Mahavidyalaya in 1915 where 
Sanskrit was to be taught in traditional method, some astronomical instruments were 
commissioned as teaching aids for Sanskrit astronomy ( Jyotisa ). This elegantly crafted 
quadrant is one of the six complete instruments which are still extant. 

The present quadrant is engraved on a 2 mm thick brass plate cut in the shape of a 
quarter circle with a radius of 115 mm. To one of the sides is attached a sighting tube 
between two square supports. The tube is almost flush with the side of the quadrant. 
Along the arc of the quadrant, a circular scale in two bands is engraved. The outer band 
is divided in single degrees, while on the inner band groups of 6- are labelled in modern 
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Devanagari numerals from 6 to 90, starting from the corner close to the sighting tube 
and reaching up to the opposite corner. 

The surface of the quadrant is filled with 30 horizontal parallels and 30 vertical 
parallels, but these are not numbered. A quarter circle is drawn tangent to the 12th line 
on the horizontal and vertical sides; this is the circle of obliquity. The lines are filled 
with a white substance so that they can be seen clearly. 

A relatively long index of 175 mm is pivoted to a copper nail at the apex of the 
quadrant. The index has a triangular cross section and terminates in a violin-shaped 
weight. On the index are marked 30 divisions to match the 30 divisions on the sides of 
the quadrant. These divisions are engraved on the two upper sides of the triangular index 
so that the divisions can be read more conveniently. Such an index is not seen elsewhere 
and must be an innovation by the instrument maker of the Mahavidyalaya. 

The back of the quadrant is blank. There is a projecting bit added at right angles 
to the surface of the plate. This appears to be a kind of handle to hold the quadrant while 
making observations. 
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K008® SANSKRIT SINE QUADRANT, NOT SIGNED, NOT DATED 

Early 20th century 
151 x 154 x 3 mm 

Vadodara, Maharaja Sayajirao University of Baroda, Sanskrit Mahavidyalaya 



Figure K008.1 - Sine quadrant (photo by S. R. Sarma) 


Like the previous quadrant (K007), this too is one of the instruments prepared as 
teaching aids in astronomy in the early twentieth century. It is engraved on a 3 mm thick 
brass plate. The plate is almost square, one side measuring 154 mm and the other 151 
mm. On one of the longer sides, two supports of 8 mm height are attached at both the 
ends for holding a sighting tube, but the tube is now missing. At the upper corner of the 
same side is pivoted an index of 245 mm. This index also has a triangular cross section 
and terminates at a violin-shaped weight, as in the previous quadrant. At the back of this 
weight, there is a clip-like mechanism which was originally meant to fix the index at 
any desired position so that the reading can be recorded at leisure. But now the clip is 
broken and the index can not be fixed at any position. Such mechanism is not seen in 
any other quadrant and appears to be an innovation introduced by the artisan. 
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On the surface of the quadrant, an arc with a radius of 154 mm is drawn from the 
upper right hand side corner at the centre. Inside the arc is a circular scale of 19 mm 
width. This scale is divided into 5 bands. The innermost band is divided into units of 
1/2° each, while the next very narrow band is divided into single degrees. In the 
following band groups of 2° are labelled as 2, 4, 6, ... 86, 88, 90, starting at the lower 
left and reaching up to the upper right. These are the degrees of altitude ( unnatamsa ). 
The fourth band, which is very broad, is divided in 15 units, and labelled as 1, 2, 3 ... 
13, 14, 15, in the opposite direction, starting at the upper right and reaching up to lower 
left. These units represent the nataghcitis, i.e. the number of ghcitis to pass until the noon 
if observation is made in the forenoon or the ghcitis that have elapsed after the noon if 
the observation is made in the afternoon. The last or the outermost column is divided 
into 45 divisions and labelled 2, 4, 6, .. .86, 88, 90 in the same direction as the previous 
scale. These are degrees of the zenith distance ( natamsa ). 

The horizontal and vertical radii of the quadrant within the inner column are each 
divided into 30 units, and labelled as 1, 2, 3, ... 30, starting from the apex and reaching 
up to the arc. From these points, a series of 30 horizontal and 30 vertical parallels are 
drawn from each of the points of division. These are further subdivided into halves, so 
that there are 60 horizontal and 60 vertical parallels. The lines cover not only the surface 
of the quadrant, but extend to some distance beyond its outer arc. Also from each of 
these 30 points, quarter circles are drawn parallel to the arc of the quadrant and tangent 
to the 30 lines on the horizontal side and on the vertical side. Thus the surface of the 
quadrant is quite cluttered with 30 arcs, 60 vertical and 60 horizontal lines. 

The index is graduated in the same divisions as the two radii and labelled from 1 
to 40, but the divisions run beyond 40 up to the end of the index. On the adjacent surface 
of the triangular index, there are markings for Vi divisions. 

The back of the quadrant is blank. 
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K009 SANSKRIT SINE QUADRANT, NOT SIGNED, NOT DATED 

18th century ? 

Radius 350 mm 

Jaipur, Jai Singh’s Observatory 



Figure K009.1 - Sine quadrant (photo by Dr Jean-Michel Delire) 


This sine quadrant is displayed at present in the gallery newly constructed in Jai 
Singh’s observatory at Jaipur. It was not in the original collection at the observatory, 
when I had made the first inventory in 1991, nor have I seen it my subsequent visits. It 
appears to have been brought from some other collection. The museum label states that 
it is made of aluminium and was commissioned by Jai Singh in the eighteenth century. 
But the material and the construction are quite modern. 

It is fairly large piece with a radius of 350 mm. The arc is divided in 1° and 6°; 
both divisions are numbered serially in clockwise direction. The degree scale is 
extended beyond 90° by about 24° for measuring larger angles. The surface is engraved 
by 30 vertical and 30 horizontal parallel lines. An index bar is pivoted to the apex. To 
the side on the right is attached a very sleek sighting tube with a funnel-shaped eye¬ 


piece. 
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K010® SANSKRIT SINE QUADRANT, NOT SIGNED, NOT DATED 

19th century 
Radius 54 mm 
Brussels, PC 



Figure K010.1 - Sine quadrant on the obverse (photo by S. R. Sarma) 


This well-crafted sine quadrant is engraved with 20 horizontal parallels and 20 
vertical parallels, which are not numbered. The degree scale on the arc is divided in 1 ° 
and groups of 6° are numbered from 6 to 90 anti-clockwise. In the next row these groups 
of 6° are numbered serially from 1 to 15 in the reverse direction. These indicate the time 
units of ghatTs. Two radial lines are engraved at 30 degrees intervals from the apex to 
the arc. A quarter circle is drawn tangent to the 8th line on the horizontal and vertical 
sides, to represent the obliquity of the ecliptic. 

A thick sighting tube is attached to one of the straight sides by means of two rings. 
A 76 mm long index with a sloping edge is pivoted to the apex of the quadrant. It is 
divided into groups of 5 and numbered as 5, 10, 15, 20. These divisions correspond to 
the cells on the sine graph. 
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Sanskrit Quadrants (Tunya-yantra) 



Figure K010.2 - Reverse side (photo by S. R. Sarma) 


The reverse side bears an elaborate table in 9 columns and 19 rows. The upper row 
is labelled dinamana (sic! dinamana, ‘measure of the day’). The first column on the 
right is labelled ghatis and the cells are engraved with numbers from 1 to 17, which 
show the half-duration of sunlight hours (from sunrise to midday, or from midday to 
sunset). The upper carries the numbers 27 to 34, which can be either the duration of the 
sunlight hours or the latitudes in northern India. But it is not clear how this table should 
be used in conjunction with the sine table engraved on the obverse. 


Dinamana 

27 

28 

29 

30 

31 

32 

33 

34 


g h at i 


5 

5 

5 

5 

5 

5 

5 

5 

1 


10 

10 

10 

10 

10 

10 

10 

9 

2 


15 

15 

15 

15 

15 

15 

14 

14 

3 


19 

21 

21 

21 

21 

21 

21 

19 

4 
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KOI 1<S) GURMUKHI DOUBLE QUADRANT (CAPA-YANTRA), NOT SIGNED 

Not dated, mid-19th century 
Diameter 130 mm 
Germany, PC 


Figure KOI 1.1 - Double quadrant (photo by Oskar Kober) 

Double quadrant is called Capa-yantra (bow instrument) in Sanskrit. In his 
Brahmasphuta-siddhanta, Brahmagupta describes the construction and use of the 
double quadrant in detail and adds that the single quadrant is just a variety of the double 
quadrant. 1337 Capa-yantras must have been produced and used by astronomers of India 
from Brahmagupta’s time onwards, but this and the next one are the only specimens 
extant. 

It is made of copper with a diameter of 310 mm. Along the diameter is attached a 
sighting tube, made of brass, which has now become slightly bent. From the centre of 


1337 


Brahmagupta, Brahmasphutasiddhanta, 22.8-17; cf. Sarma 1986-87a; Sarma 2008d, pp. 33-34. 
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the semicircle is suspended a plumb line, which passes through a hole in the centre and 
hangs on both sides of the quadrant, with a cone-shaped copper bead attached to each 
end. A copper wire is tied to the two ends of the sighting tube, probably for suspending 
the instrument when not in use. A 265 mm long handle with a fan-shaped top is attached 
to the double quadrant, at the central point of the arc. 

The labels on it are in Panjabi language and in Gurmukhi script, 1338 as in the 
Gurmukhi astrolabe made for the Maharaja of Patiala in 1850 (C031); it may also have 
been produced about the same time at the court of Patiala. 


Figure KOI 1.2 - Obverse side of the double quadrant (photo by Oskar Kober) 

On the obverse side, on the fan-shaped top of the handle is engraved in Panjabi 
language and Gurmukhi script hayahu cap jit rahai, ‘may this bow [instrument] be 
victorious’. 


1338 


I am grateful to Dr Jaspal Singh, Cambridge, Mass, for his help in deciphering and translating the 
Panjabi passages. 
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Sanskrit Quadrants (Tunya-yantra) 


The semi-circle is divided into two halves by a radius in the middle. On the 
quadrant on the left hand side, two semicircles are drawn along the vertical and 
horizontal radii. Through their intersection is drawn a radial line, along which is 
engraved the inscription: is rekha se u[m?]ccii makdn darakht kd indium hota hai, ‘with 
this line, the height of houses and trees becomes known’. 


Along the vertical radius which divides the semi-circle into two quadrants is 
engraved the inscription: is rekhd se meal malum hota hai, ‘with this line, the depth 
becomes known’. 



Figure KOI 1.3 - Detail of the obverse side (photo by Oskar Kober) 


In the quadrant on the right hand side, there are three scales along the arc. The 
innermost scale is divided into single degrees. The middle scale is divided into groups 
of 6° and is labelled as 6, 12, ... 90, starting from the vertical radius and reaching up to 
the horizontal diameter. The outermost scale is a co-tangent scale as is found on the 
back of the astrolabes. Along these scales is engraved the inscription. The first eight 
syllables could not be deciphered; the rest is as follows: ... uedi ke darje malum hota hai 
[|] dariyau kd codalmdpd jata hai hor bhl kdm nikase he (?), ‘ [With this scale along the 
arc] the degrees of height (i.e. of altitude) become known [.] The breadth of rivers can 
be measured [.] Other tasks also can be performed. ’ 

Thus these inscriptions emphasize that the cdpa-yantra or double quadrant can be 
used for astronomical observations as well as for land survey. 
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Figure KOI 1.4 - Reverse side of the double quadrant (photo by Oskar Kober) 


On the reverse side, there are three scales along the semi-circular arc. The 
outermost scale is divided into units of 3° each and is labelled as 3, 6, 9 ... 174, 177, 
180 from left to right. The middle scale is also calibrated for 3° and labelled as 3, 6, 9 
... 174, 177, 180 in the reverse direction, i.e. from the right to the left. The innermost 
scale is calibrated into single degrees. Within these scales is a large table in two halves. 

The first column in the right half is engraved with numbers 1 to 17 and 17 Vi. As 
in the previous specimen (K010), these show the half-duration of daylight in glmtis. The 
upper row in the left half is engraved with numbers 25 to 35; the same numbers in 
reverse order are engraved in the right half. These could be the latitudes or duration of 
the daylight in ghatTs. How this table should be used in conjunction with the geometrical 
quadrants on the obverse is not known. 


Left Half of the Table 


25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


32 

25 

19 

13 

6 

0 

6 

13 

19 

25 

32 

0 

33 

30 

22 

31 

9 

3 

4 

10 

16 

22 

27 
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Sanskrit Quadrants (Turiya-yantra) 


38 

32 

35 

19 

12 

6 

1 

7 

14 

19 

25 

10 

42 

36 

28 

23 

15 

9 

2 

4 

11 

17 

21 

15 

47 

41 

33 

25 

18 

12 

1 

30 

8 

15 

20 

20 

54 

46 

36 

30 

22 

15 

8 

2 

5 

12 

17 

25 

63 

59 

46 

33 

28 

20 

15 

5 

2 

10 

11 

30 

82 

63 

55 

40 

31 

24 

16 

8 

0 

7 

13 

35 

90 

82 

60 

48 

37 

28 

19 

12 

3 

5 

11 

40 


90 

89 

58 

45 

34 

15 

19 

7 

2 

8 

45 


40 

90 

89 

56 

42 

30 

20 

11 

1 

7 

50 




90 

85 

52 

29 

26 

13 

5 

4 

55 





90 

80 

50 

34 

20 

8 

3 

60 






90 

75 

49 

27 

12 

1 

65 







90 

38 

34 

18 

4 

70 








90 

61 

28 

8 

75 









90 

49 

17 

80 










90 

42 

85 












90 


Right Half of the Table 



35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

1 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

2 

10 

10 

10 

11 

11 

11 

10 

10 

9 

9 

8 

3 

15 

15 

16 

16 

16 

15 

15 

15 

10 

13 

13 

4 

20 

21 

21 

21 

21 

21 

20 

20 

19 

18 

11? 

5 

25 

26 

26 

26 

27 

26 

25? 

24 

23 

21 

21 

6 

31 

31 

31 

31 

31 

31 

30 

29 

27 

21 

20 
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7 

35 

36 

36 

36 

36 

36 

35 

33 

31 

29 

27 

8 

40 

41 

42 

42 

41 

41 

39 

37 

35 

31 

29 

9 

49 

46 

46 

46 

46 

46 

43 

40 

39 

34 

32 

10 

51 

51 

52 

51 

50 

50 

46 

43 

41 

3 ?? 

34 

11 

55 

55 

55 

56 

55 

53 

48 

45 

43 

39 

35 

12 

60 

59 

59 

59 

57 

56 

52 ? 

48 

44 

39 

36 

13 

65 

64 

65 

63 

60 

58 

53 

49 

45 

42 

38 

14 

70 

70 

69 

67 

63 

59 

54 

50 

46 



15 

75 

73 

72 

71 

65 

61 

55 





16 

81 

78 

75 

72 

67 







17 

82 

82 

78 ? 









17 Vi 

84 












Figure KOI 1.5 - Table on the reverse side 
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KOI2 CAPA-YANTRA PRESENTED BY THE MAHARAJA OF BENARES TO 
THE PRINCE OF WALES, 1876 

Dimensions ? 

PLU 


During his tour of India in 1875-76, the Prince of Wales (the future Edward VII) 
was presented a set of astronomical instruments by the Maharaja of Benares, Sir Ishwari 
Prasad Narayan Singh, GCSI, on 5 January 1876. An account of this tour was published 
by William Howard Russel in his The Prince of Wales’ Tour. A detailed list of the 
presented instruments is added at the end of the book (pp. 616-617). 

The list was apparently prepared by Bapu Deva Sastri, the well-known scholar of 
Indian astronomy who did pioneering work in interpreting Sanskrit astronomy for 
modern readers. He was at that time Professor of Astronomy at the Queen’s College, 
also known as Sanskrit College of Benares. 1339 It is quite likely that the instruments were 
prepared under his direction. These instruments include 

8. CHAPA-YANTRA (semi-circle) [for] for finding the zenith distance and 
altitude of the sun. 

These instruments are not with any public museum in UK; they may be in some 
uncatalogued collection of the British royal family. 

Bibliography 

William Howard Russel, The Prince of Wales’ Tour: A Diary in India; with some 
account of the visits of His Royal Highness to the courts of Greece, Egypt, Spain, 
and Portugal , with illustrations by Sydney F. Hall, M.A., Artist in the Suite of 
H.R.H. The Prince of Wales, second edition, Sampson Low, Marston, Searle & 
Rivington, London 1877, pp. 389-91; 616-17. 
https://archive.org/details/princeofwalestouOOrussuoft 
[also https://goo.gl/V8sHM3, last accessed in June 2017]. 

Sarma 1996c. 

Sarma 2014b. 


1339 


Cf. Sarma 1996c. 
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KO13 TURIY A-YANTRA, NOT SIGNED, NOT DATED 

Probably 19th century 
Dimensions ? 

PLU; ex-Kota, palace of the Maharao. 

In his celebrated essay of 1834, Lancelot Wilkinson reports: ‘The Maharao’s 
collection contains also a Turfya Yantra, or quadrant, with a radius on one side of 30 
digits, and linear rectangular intersections, rising from each digit, representing their 
whole canon of sines, cosines, and versed sines adapted to this radius.’ 1340 

In 2000 V. N. Sharma published an account of the astronomical instruments 
displayed in the palace museum at Kota, but this sine quadrant is not amongst them. 1341 
Its present location is unknown. 

Bibliography 
Wilkinson 1834, p. 515. 


1340 Wilkinson 1834, p. 515. 

1341 Sharma 2000. 
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KO14 TURIYA-YANTRA PRESENTED BY THE MAHARAJA OF BENARES TO 
THE PRINCE OF WALES, 1876 

Dimensions ? 

PLU 


During his tour of India in 1875-76, the Prince of Wales (the future Edward VII) 
was presented a set of astronomical instruments by the Maharaja of Benares, Sir Ishwari 
Prasad Narayan Singh, GCSI, on 5 January 1876. An account of this tour was published 
by William Howard Russel in his The Prince of Wales’ Tour. A detailed list of the 
presented instruments is added at the end of the book (pp. 616-617). 

The list was apparently prepared by Bapu Deva Sastri, the well-known scholar of 
Indian astronomy who did pioneering work in interpreting Sanskrit astronomy for 
modern readers. He was at that time Professor of Astronomy at the Queen’s College, 
also known as Sanskrit College of Benares. 1342 It is quite likely that the instruments were 
prepared under his direction. These instruments include 

9. TURIYA-YANTRA (a quadrant) [for] for finding the zenith distance and 
altitude of the sun. 

These instruments are not with any public museum in UK; they may be in some 
uncatalogued collection of the British royal family. 

Bibliography 

William Howard Russel, The Prince of Wales’ Tour: A Diary in India; with some 
account of the visits of His Royal Highness to the courts of Greece, Egypt, Spain, 
and Portugal , with illustrations by Sydney F. Hall, M.A., Artist in the Suite of 
H.R.H. The Prince of Wales, second edition, Sampson Low, Marston, Searle & 
Rivington, London 1877 pp. 389-91; 616-17. 
https://archive.org/details/princeofwalestouOOrussuoft 
[also https://goo.gl/V8sHM3, last accessed in June 2017]. 

Sarma 1996c. 

Sarma 2014b. 


1342 


Cf. Sarma 1996c. 
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K015 YANTRA-CINTAMANI BY VAIJANATHA’S SON, 1891 VS (AD 
1834)1343 

Dimensions? 



Figure K015.1 - Sine quadrant (from Middleton 1839) 

This silver instrument, completed on a date corresponding to 11 July 1834, was 
designed by a man who does not mention his actual name but calls himself merely the 
son of Vaijanatha. About the father Vaijanatha, Lancelot Wilkinson states that he was 
the family priest ( purohit ) of the Maharao of Kota and was well-versed in 


1343 


Entry based on Middleton 1839. 
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Sanskrit Quadrants (Turiya-yantra) 


Jyotihsastra. 1344 The instrument was commissioned by Maharao Ram Singh II (r. 1818- 
1866), the ruler of the princely state of Kota in Rajasthan, who presented it to the British 
colonial Government of India, with its capital at Calcutta (now renamed Kolkata). 

Artefacts presented to the British Colonial Government or those collected by the 
various officials were preserved in those days in the Asiatic Society at Calcutta which 
was established in 1784. Later many of these were transferred to the Indian Museum 
which was founded at Calcutta in 1814. Neither institution responded to my queries 
about the presence of this instrument in their holdings. Its present location, therefore, 
remains unknown. 

J. J. Middleton, Esq., of the Hindoo College, Calcutta, published its description, 
together with three drawings, under the title ‘Description of an Astronomical Instrument 
presented by Raja Ram Sing [sic! Singh] of Khota [sic! Kota], to the Government of 
India’ in the Journal of the Asiatic Society in 1839. 1345 

Middleton states that ‘the instrument consists of a square plate of pure and massive 
silver,’ but neglects to mention its dimensions. The obverse side is engraved as a sine 
quadrant and the reverse side carries circular scales displaying the oblique ascensions 
of the zodiac signs. At the centre is pivoted a highly ornate index with four arms which 
are at right angles to one another. When the sun is sighted by appropriately tilting the 
plate in a vertical plane, the plumb line on the sine quadrant shows the altitude of the 
sun at the moment of observation which can be converted into the time since sunrise in 
gliatis, and the four arms of the index on the reverse side will point the four pivots, 


1344 Wilkinson 1834, p. 399. ‘I have met and cross-questioned many hundreds of Joshis of late years; 
but in this large number, have found only two men who had a rational and full acquaintance with 
their own system. One is Vaijna'th, purohit of the Maharao of Kotah ; the other, JlNCHAND, a jatti 
(sic! Yati) of great celebrity at Ajmere, and late of Jhulai' in Jypur. It is singular that neither of 
these are professed jyotishis ; the former an expounder of Purans, and the latter a great Guru of 
Jains.’ 

1345 Middleton 1839. British colonials generally do not acknowledge the help of the ‘natives’, but 
Middleton is a laudable exception. He concludes the article thus: ‘I must not quit this subject 
without expressing my grateful acknowledgements to Bishnonath Turkabhooshuna (sic! 
Visvanatha Tarkabhusana) and Jogodhan Missi (sic! Yogadhyana Misra), two learned Pundits of 
this city, for their valuable assistance in translation of the inscription.’ This Yogadhyana Misra 
published in 1828 the Ksetra-tattva-prakasa, based on Charles Hutton’s Geometry, at the instance 
of A. F. Troyer, the secretary of the Calcutta Sanskrit College; cf. Sarma 1996c, p. 194. 
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namely the ascendant, descendant, upper mid-heaven and lower mid-heaven at the place 
of observation. 

Sine Quadrant 

The sine quadrant on the obverse contains 30 horizontal and 30 vertical parallels. 
These are not numbered along the two radii. A degree scale in three bands is engraved 
on the arc. The outer band is divided in 1° and in the middle band groups of 3° are 
numbered anti-clockwise from 3 to 90. In the inner band groups of 6° are numbered 
clockwise from 1 to 15, these representing the time units of ghatls. At 12 3 A from the 
apex a quarter circle is drawn as the circle of obliquity. The 12th vertical line is 
numbered at each intersection from 1 to 27 from the radius to the arc. There is said to 
be an index pivoted to the apex of the quadrant, but it is not shown in the illustration. 
There is said to be a sighting tube of about 4 mm diameter attached to one of the sides 
of the plate; this not shown in the illustration either. 

Reverse Side 

The reverse side is engraved with several concentric circular scales. Inside the 
outer circumference, there are four circular scales displaying the oblique ascensions of 
the six pairs of the zodiac signs in one half of an equinoctial day of 30 ghatls. Counting 
from the inside, the first or the innermost one is divided in 30 equal divisions, which are 
numbered from 1 to 30 anti-clockwise. These are the ghatls in a half day. 

Scale 2 is divided in cells which are numbered from 1 to 30 six times (= 2° each). 
The beginning of these two numbered scales do not coincide. 

In scale 3, each cell of scale 2 is divided into 4 parts (= Vi° each). 

Scale 4 carries six cells of varying lengths, filled with the names of zodiac signs 
Aries to Virgo anti-clockwise and Libra to Pisces clockwise, so that Aries and Pisces 
occupy the first cell, Taurus and Aquarius the second cell and so on. The names of 
Cancer and Sagittarius, of Virgo and Libra are not shown in the illustration. 
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Sanskrit Quadrants (Tunya-yantra) 



Figure K015.2 - Oblique ascensions on the reverse (from Middleton 1839) 


Some distance away from these four scales, ten concentric circles are drawn where 
the syllables of a Sanskrit verse are arranged in the so-called Padma-bandha (lotus 
arrangement) mode, with the syllable mi engraved in a large size at the centre of the 
circles. The syllables of the first three feet of a verse are written along the three 
diameters, marked 1, 2 and 3, in such a manner that the syllable mi is incorporated in 
the middle of each foot. The fourth foot of the verse is written in the outer circle. 
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The verse in the Sardulavikndita metre mentions the noon equinoctial shadow 
( aksabha ) at Kota and then enumerates the oblique ascensions of the zodiac signs at 
Kota. The numerical quantities are expressed in the so-called Bhutasamkhyd system. 
The verse is difficult to decipher in many parts because the conjunct consonants are not 
clearly reproduced in the illustration. Therefore, we follow Middleton’s translation: 

‘The length of the shadow of the gnomon at Khota is five angulas and 30 
vyangulas, in consequence of which the elevation of the signs above the 
horizon takes place in times the particulars of which are as follows: 


Aries 

3 

Dundas 

43 

Pulas 

Taurus 

4 

66 

15 

66 

Gemini 

5 

66 

41 

66 
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Sanskrit Quadrants (Tunya-yantra) 


Cancer 

5 

“ 41 

Leo 

5 

“ 43 

Virgo 

5 

“ 33 

‘But the 

other six 

signs, namely Libra, Scorpio, Sagittarius, Capricorn, 


Aquarius and Pisces are in point of rising above horizon equal to the former 
six, when taken inverse order; that is to say, Libra rises at the same time as 
Virgo, and so on.’ 

In this translation, the term ‘Dunda’, more correctly danda, is used in the sense of 
ghatT and the term ‘Pula’ should be understood as pcilci, one-sixtieth part of a ghatT. 

In fact, there is no need of this verse for enumerating the oblique ascensions. The 
four circular scales display not only the oblique ascensions, but also their sub-divisions 
more effectively. The verse was added merely to impress the patron Ram Singh and 
through him the British Colonial Government with the erudition and verbal jugglery of 
Vaijanatha’s son. 








Figure KOI5.4 - Inscription (detail of Figure KOI5.1) 
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Inscription 

On the obverse side, in the space between the arc and the corner of the plate, the 
following inscription, in the Malinl metre, is engraved. 

|| samvat 1891 sake 1756 asadha sukha 7 ravivdre || 
jayati jagati kotadhisvaro rdma-simhah 
paragunaganabhdjd tena samcoditena [\] 
nikhila-visaya-yogyam vaijanathasyajenam- 
kitam ilia yamtram yamtra-cimtdmanistham || 7|| 

‘In the Samvat [year] 1891, Saka [year] 1756, on Sunday, the seventh [lunar 
day] in the bright half [of the month of] Asadha 

‘May Rama Simha, the ruler of Kota, be victorious in this world. Under his 
orders, he who is appreciative of the merits in other persons, this instrument 
was prepared by Vaijantha’s son, the instrument which is [described] in the 
Yantra-cintamani and which is suitable for all regions ( sakala-visaya- 
yogya): 

In this verse, the compound vaijandthasyaja, in the sense of ‘Vaijanatha’s son,’ is 
grammatically inadmissible; it ought to be vaijandtlidtmaja, and this would also fit in 
the metre. It cannot be decided whether this gross error was committed by Vaijanatha’s 
son, or by the silversmith who fabricated the instrument and engraved the letters, or by 
the person who drew the illustrations for Middleton. It is also inexplicable why 
Vaijanatha’s son did not mention his actual name by choosing an appropriate metre. In 
Muslim culture, there are instances where a person is known as Ibn X (son of X), but no 
such practice is prevalent among the Hindus. 

The date translates to Sunday, 11 July 1834. The Yantra-cintamani is the manual 
on the construction and use of the sine quadrant composed by Cakradhara. Wilkinson 
writes that he obtained a copy of this text from the court astronomer of Kota sometime 
before 1834. 1346 Therefore, the text must have been available to Vaijanatha’s son also in 
1834. The instrument is said to be ‘suitable for all regions’; it means that it can be used 


Wilkinson 1834, p. 515: ‘From Maharao’s astronomer, I procured a copy of the Yantra Chintamani, 
by CHAKRADHARA, son of Sri WAmana, containing directions for the construction and use of the 
instrument, with the mathematical proofs and demonstrations of all the many problems which may 
be worked by it.’ 


1346 
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at all terrestrial latitudes. However, this is true only as the sine quadrant on the obverse 
is concerned; the oblique ascensions on the reverse are valid only for the latitude of 
Kota. 

Bibliography 
Wilkinson 1834. 

Middleton 1839. 

Rai 1985, pp. 326-327 (illustrates and describes the sine quadrant, but not the oblique 
ascensions on the reverse). 
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KOI 6 YANTRA-CINTAMANI BY HRSIKESA FOR THE 
CANDID ATT A 1347 


SON 


OF 


Not dated, mid-19th century 
Radius 137 mm 


Chicago, Adler Planetarium (# W-103) 



Figure K016.1 - Sine Quadrant (accession no. W-103) 

Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 
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Entry based on Pingree 2009, pp. 206-207, and photos kindly provided by the Adler Planetarium. 
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On the back of this well-crafted instrument is written that it was made by Jyotirvid 
(astrologer/astronomer) Hrslkesa. It is probable that he is identical with the Rishlkes 
who designed the GurmukhI astrolabe in 1850 (C031) and with the Jyotirvid Hrslkesa 
of Kumaon who owned the reworked astrolabe E005. Then this quadrant too must have 
been produced in the middle of the 19th century. According to Pingree, the noon 
equinoctial shadow of 7;1 mentioned on the back of the instrument indicates a latitude 
of ca. 30;20. This would exactly be the latitude of Patiala (30;20,24° E, 76;22,40 E). 
This factor also strengthens the probability that this instrument was designed at the court 
of Patiala by the same Jyotirvid Hrslkesa of Kumaon. 

The instrument has the shape of a quarter circle. At the two ends of the horizontal 
radius are two rectangular sights, these are thicker than the plate and are pierced with 
two pinholes. A sighting tube is inserted in the larger pinholes of the two sights. An 
index is pivoted to the apex of the quadrant in the front; there are two flower-shaped 
washers on both sides of the plate. On the back is an index pivoted to the centre of the 
circles, with a flower-shaped washer. 

Sine Quadrant 

The obverse side is fashioned as a sine quadrant. The arc is divided in 1° and 
groups of 6° are numbered from 6 to 90 anti-clockwise. Inside the degree scale, the 
quadrant is engraved with 30 horizontal and 30 vertical parallels and numbered from 1 
to 30 from the apex to the arc along each radius. At 12 'A divisions the quarter circle of 
obliquity is drawn. The horizontal and vertical columns for 12 are numbered from the 
radius up to the arc. The horizontal and vertical columns for 7 are numbered partially 
up to 7 cells in each direction. The 0° point on the arc is labeled kha-madhya (zenith), 
the 90° point kuja (horizon) and the horizontal radius bhumi (earth), as prescribed by 
Cakradhara. At the 7° on the vertical side is engraved nasab in Arabic (proportion). 

The broad index, pivoted to the apex of the quadrant, is graduated and numbered 
in the same manner as the two radii. There is a longitudinal groove on the surface of the 
index in which slides a circular curser with a pointed tip. On the lower edge of the index 
is affixed a bar which prevents the cursor from sliding out of the groove. 
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Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


Reverse Side 

The reverse side carries the projections of oblique ascensions in eight concentric 
circular scales as shown below: 

1. Degree scale divided in 2°. 

2. Groups of 12° (= 1 ghati) are marked and numbered anti-clockwise from 1 to 30; 
the numbering commences at a point which is closest to the apex of the quadrant 
on the obverse. 

3. This scale carries the names of the first six zodiac signs from Aries to Virgo in 
cells whose extent corresponds to their oblique ascensions measured against the 
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degree scale. The names are engraved anti-clockwise thus: Sdyana-mesa-lagnam 
1 (tropical ascendant of Aries), Vrsa-lagnam 2, Mithuna-lagnam 3, Karka-lagnam 
4, Simha-lagnam 5 and Kanya-lagnam 6. 

4. Each sign is divided in 30 equal parts. 

5. Groups of 6 parts are numbered 6, 12, 18, 24, 30 anti-clockwise, separately for 
each sign. 

6. This scale carries the names of the remaining six signs from Libra to Pisces in the 
same manner as above, but in clockwise order so that Pisces comes below Aries 
and shares the same oblique ascension, and so on. The names of the signs are 
engraved thus: Tuld-lagnam 7, Vrscika-lagnam 8, Dhanu[r]-lagnam 9, Makara- 
lagnam 10, Kumbha-lagnam 11 and Mma-lagnam 12. 

7. Each sign is divided in 30 equal parts. 

8. Groups of 6 parts are numbered 6, 12, 18, 24, 30 anti-clockwise, separately for 
each sign. 

The midpoint of a straight index, longer than the diameter of the outer circle, is 

pivoted to the centre of the circular scales along with a flower-shaped washer. 

The oblique ascensions shown on the plate can be tabulated as follows: 

Table K016-1 Oblique Ascensions (OA) 


Signs 

OA 

Signs 

Aries 

21° 

Pisces 

Taurus 

24° 

Aquarius 

Gemini 

29° 

Capricorn 

Cancer 

35° 

Sagittarius 

Leo 

35° 

Scorpio 

Virgo 

36° 

Libra 
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Inscription 

Inside the innermost circle on the back is inscribed the following data: 
palabhd 7\1 

cara-khandani 70 J 56 23 
sn-jyotirvid-hrsikesa-nirmito yantracimtamanih 
sn-camdidattatmajasyartham 
‘Equinoctial shadow 7;1. 

Ascensional differences or half-equations of daylight ( cara-klianda ) 70, 
56, 23. 

Yantracintamani made by the illustrious astrologer/astronomer Hrsikesa for 
the son of Candidatta.’ 

Palabhd is the length of the shadow cast by a gnomon of 12 digits at midday on 
an equinoctial day and is a function of the terrestrial latitude. The Palabhd of 7:1 digits 
mentioned here indicates Patiala at 30;20°. Regarding the cara-khandas, Pingree writes 
that these ‘are increments to the half-equation of daylight when the Sun is at Taurus 0°, 
Gemini 0° and Cancer 0° respectively; therefore, the half-equation of daylight for the 
longest day is 149 = 2;29 ghatikas, and the longest daylight is 34;58 ghatikas and the 
shortest 25;2 ghatikas.’ 1348 The cara-klianda- s are expressed in palas, which are one- 
sixtieth parts of a gliatikd or ghatT of 24 minutes. Therefore, the longest day at the place 
for which the instrument is designed has the duration of 34;58 ghatikas = 13;59,12 hours 
and the shortest day of 25;2 ghatikas = 10;00,48 hours. 

When the quadrant is tilted so that the sun’s ray passes through the sighting tube, 
the index on the obverse side shows the sun’s altitude on the degree scale on the arc; the 
index on the reverse side indicates the corresponding oblique ascensions; the point in 
the zodiac which is rising on the eastern horizon and the point of the zodiac which is 
setting in the western horizon. 

Bibliography 
Pingree 2009, pp. 206-207. 
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KOI7® YANTRA-CINTAMANI, NOT SIGNED, NOT DATED 


19th century 
Radius ca. 120 mm 
Jaipur, PC 



Sine Quadrant 

This is a neatly made sine quadrant with an elegant index and weight. The obverse 
side is fashioned as a sine quadrant with a grid of 30 horizontal and 30 vertical parallels, 
each sixth highlighted. There is a circle of obliquity. The arc is engraved with three 
bands of scales; the innermost band is divided in 1 °. In the middle one, groups of 6° are 
numbered anti-clockwise from 6 to 90, for measuring the zenith-distance. In the outer 
band, groups of 6° are numbered serially from 1 to 15 in the reverse direction, to 
indicate ghatTs which have elapsed since sunrise. At the apex of the quadrant is written 
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kefndra] (centre); at the end of the horizontal radius ku[ja] (horizon); and at the end of 
the vertical radius kha[madhya] (midheaven). 

A sighting tube is attached parallel to the horizontal radius upon two supports. An 
ungraduated index is pivoted to the apex; its lower tip is curved inside so that it glides 
along the rim of the quadrant. An elegant weight, shaped like a stylized lotus with six 
petals, is hinged to the end of the index. 



Figure K017.2 - Oblique ascensions on the reverse (photo by S. R. Sarma) 


Reverse Side 

The reverse side shows oblique ascensions of the first six zodiac signs at the place 
of manufacture of this instrument. The other six zodiac signs are not shown here because 
their oblique ascensions are the same as those of the first six, but in a reverse order. 
There are four semi-circular scales. Starting from the outside, these contain the 
following: 
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1. GhatT scale, 30 symmetric divisions numbered 15, 14, ... 1; 1 ... 14, 15. 

2. Each division of the previous scale divided into 1/3 ghcitis = 20 polos = 2 degrees 
of arc 

3. The names of the first six signs of the zodiac are engraved anti-clockwise from 
Me[sa] (Aries) to Ka[nyci] (Virgo). The lengths of the cells occupied by these signs 
are in accordance with the oblique ascensions of these signs at the place of 
manufacture. 

4. 1/6 parts of the signs. 

At the centre is pivoted a short index. Without a weight, it cannot rotate on its own 
when the quadrant is tilted towards the sun. Therefor the index cannot indicate the 
oblique ascensions as in KOI5 and KOI6. 
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L. DHRUVABHRAMA-YANTRA OF PADMANABHA 

INTRODUCTION 

1. PADMANABHA 

In pre-modern times, instruments developed gradually in the course of several 
centuries, through occasional improvements or borrowings from other cultures; 
therefore, their invention cannot be attributed to any single individual. But there are two 
exceptions. In 1150, Bhaskaracarya declared that he invented a new instrument by name 
Phcilcika-yantra. Around 1423, Padmanabha, son of Narmada, claimed the invention of 
a novel instrument Dhruvabhrama-yantra. Of these two, the Dhruvabhrama-yantra was 
more popular, attested by the number of extant specimens. Therefore, it will be treated 
first. 

Padmanabha is known from three small tracts on the construction and use of three 
different instruments, viz. the Yantrarajadhikara on the southern astrolabe, 1349 the 
Dhurx’abhramadhikara (=DBA) on the Dhruvabharma-yantra and the Diksadhana- 
yantra on an instrument of the same name. The first two are said to be the first and 
second chapters of a work variously mentioned as Yantra-kirandvalT or Yantra- 
ratndvalT, but manuscript copies of the full text are not extant. Therefore it is not known 
whether Diksadhana-yantra is also a chapter of the same work or whether it is an 
independent work. Padmanabha also wrote commentaries on his Yantrarajadhikara and 
DBA, and on the Karanakutuhala (AD 1183) of Bhaskara II. 1350 Both Padmanabha’s 
father Narmada 1351 and Padmanabha’s son Damodara 1352 were also astronomers. 

In his DBA (verses 24-26), Padmanabha gives the meridian altitudes 
(.madhyonnatamsas ) of the lunar mansions ( naksatras ) for the terrestrial latitude of 24°. 


1349 Ohashi 1997 provides a critical edition, English translation and mathematical commentary of this 
work. 

1350 On Padmanabha, his works and their manuscript copies, see CESS, A-4,170-172; A-5,205; Ohashi 
1997, Sarma 2012a. 

1351 Narmada composed Nabhogasiddhi following the Brahmapaksa; cf. CESS, A-3, 171b; A-5, 183a. 

Damodara is known from three works: a Karana work called Bhatatulya based on the Aryabhaffya 
of Aryabhata, another Karana by name Suryatulya based on the Suryasiddhanta, and a commentary 
on the Karanaprakdsa of Brahmadeva; cf. CESS, A-3, lOOb-lOla; A-4, 108a; A-5, 137a. 


1352 
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He must, therefore, belong to some place close to this latitude in Central India. In his 
Yantrarajadhikara, he gives the precession ( ayandmsa ) for the Saka year 1345 (= AD 
1422-23), which may be the year of composition of this work. 1353 Padmanabha’s son 
Damodara composed his Suryatulya in Saka 1339 (= AD 1416-17). Thus both 
Padmanabha and his son must have flourished in the first quarter of the fifteenth century 
somewhere in Central India. 

The DBA is a small text of 31 verses in different metres, accompanied by an auto¬ 
commentary. 1354 Here Padmanabha gives the most detailed instructions for the 
construction and the use of the instrument. Such detailed instructions are not to be found 
in any other Sanskrit text on instruments. 

2. Dhruvabhrama-yantra and the Diurnal Rotation of the Stellar Sphere 
The Dhurvabhrama-yantra is an oblong ( dyata-caturasra ) metal plate one side of 
which is designed as the Dhurvabhrama-yantra and the reverse side as a sine quadrant 
( Turya-yanta ). The Dhurvabhrama-yantra proper is a kind of nocturnal, i.e. an 
instrument to be employed at night. Its construction is based on the apparent diurnal 
rotation of the stellar sphere around the celestial poles. In his commentary, Padmanabha 
explains the diurnal rotation thus: 

‘At the beginning of the creation, the resplendent Brahma arranged two stars 
as the celestial poles at the end of the southern and northern directions so 
that the stellar sphere ( bhacakra ) can properly revolve in the sky towards the 
west, without any support but impelled by the Pravaha wind. These two stars 
were designated as the celestial poles ( dhruva ). That which is the southern 
[Pole] Star is situated below the horizon at a distance of the degrees of the 
local latitude ( palamsa ). The northern Pole Star lies above the horizon at a 
distance of the degrees of the local latitude. Around the latter is seen a fish¬ 
shaped constellation ( mandala ) consisting of twelve stars. This is designated 
as the Polar Fish ( dhruva-matsya ). Two bright stars are visible at its mouth 


1353 Ohashi 1997, p. 217. 

1354 The full text of the Dhruvabhramanadhikdra and extracts from the commentary together with a 
translation will be given in Apx.D2. 
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and tail. Of these, the one at the mouth lies at an interval of three degrees 
(bhaga ) from the [actual] Pole Star and the one at the tail lies at thirteen 
degrees. The two are separated from one another by sixteen degrees.’ 1355 

The rotation of the Dhruva-matsya was known to earlier astronomers as well. 
Brahmagupta makes a brief reference to it in his Brahmasphuta-siddhanta .' 356 
Bhaskaracarya, in his Vdsand-bhdsya commentary on his Siddhanta-siromani, speaks 
of the daily rotation of the Dhruva-matsya in somewhat greater detail: 

‘When the sun is situated in the lunar mansion BharanT, then at the time of 
his setting, the Polar Fish becomes horizontal. The star at its mouth will be 
in the west and the star at the tail in the east. It means that the sun would be 
in line with the star at the mouth. At the end of the night, the star at the mouth 
reverses its position and comes to the east and the star in the tail goes to the 
west. Then will be seen the rise of the sun who is again in line with the star 
at the mouth.’ 1357 

The Dhruva-matsya is a constellation of twelve stars. Of these the stars at the 
mouth and tail of the fish figure are a and (3 in the constellation Ursa Minor. The 
remaining ten stars should include some of the stars in Ursa Minor. But no Sanskrit text 
seems to have described this constellation in detail. 

Padmanabha lays strong emphasis, at the beginning and at the end of his work, on 
the fact that, while other instruments make use of the sun or of other fixed stars, his is 


1355 Padmanabha, commentary on DBA 11: purvam srstyadau sribrahmandkasa adhararahitasya 
pravahanilaksiptasya bhacakrasya samlclnapascimdbhimukhaparibhramandya daksinottarayoh 
prantasthite dve tarake dhruvatve niyukte \ tayor ubhayor dhruva-samjnd krta \ yd daksina tarn sa 
tu palamsaih ksitijad adhasthad vartate \ yd tuttara tarn sa palamsaih ksitijad uparito vanvarti \ 
tatparito dvadasatarakabhir matsyakaramandalam upalaksyate \ tasya dhruvamatsya-samjna 
vihita | tanmukhe pucche sthule tarake dve drsyete \ tayor madhye yd mukhastha sa dhruvatarayas 
tribhir amsair antarita \ yd pucchastha sa tu trayodasabhir amsair antarita vartate \ ubhe 
parasparam sodasabhagantarite stab 

1356 Brahmagupta, 11.3: 

bhdni catuspancasad dvau dvav arkaindavo jinoktam yat 
dhruvamatsyasyavarto bhavati yato ’hub tatas tad asat | 

1357 Bhaskaracarya, Vasanabhasya, p. 345: yada bharamstho ravir bhavati tada tasydstamayakdle 
dhruvamatsyas tiryakstho bhavati \ tasya mukhatara pascimatah \ pucchatara purvatah \ tada 
mukhatarasutre ravir ity arthah \ atha nisavasane mukhatara parivartya purvato yati \ pucchatara 
pascimato yati \ tato mukhatarasutra-gatasyaivarkasyodayo drsyate 
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the only instrument which makes use of the Pole Star and that it is a multi-purpose 
instrument. Thus he states at the beginning of the work: 

‘All the instruments measure time etc. according to the sun or according to 
the fixed stars. This one, however, shows time according to the celestial Pole. 
Therefore it is called the best of the instruments. ... Apart from the time of 
the night, it also indicates the ascendant ( lagna ), other astrological houses 
( bhava ), and the results in time ( kdlapliala ) (oblique ascensions) related to 
these. The time of the night etc. are found by observing the Polar Fish 
(. dhruva-matsya ). Therefore the name Dhruvabhrama is quite 
appropriate.’ 1358 

Again at the end of the work, he repeats that such an instrument based on the Pole 
has never been mentioned previously by any astronomer: 

‘ [Others] taught previously how to measure time from the stars, but none 
[has taught how to find time] from the Pole Star. Therefore, out of 
intellectual curiosity ( kautuka ), this has been done [by me].’ 1359 

3. Dhruvabhrama-yantra and the European Nocturnal 

Padmanabha may not be aware that the Pole Star was employed for orientation by 
sailors also. On the west coast of India sailors measured time and fixed their bearings at 
night by observing the relative position of the two stars (3 and y Ursae Minoris vis-a-vis 
the Pole Star. Tibbets writes: 1360 

The Farqadan (sic! Farqadayn, (3 and y Ursae Minoris) were most important 
in the Indian Ocean navigation because they were the brightest stars in the 
vicinity of the Pole, were circumpolar and never at any great distance from 
the meridian. They were thus the most prominent objects on the northern 


1358 Padmanabha, commentary on DBA 1: sarvani yantrani suryavasan naksatravasad eva kalady- 
avayava-bodhakani \ idam prthag dhruvavasat kalavabodhakam \ tasmad yantravaram ity uktam 
... triyamasamayadibodhakam .... adisabdal lagnadibhavas tatsambandhmi kdlaphaldny api 
bodhayati \ anena yantrena ratreh samayadijhanam dhruvamatsyalokanad evotpadyata ity ato 
dhruvabhramam nama suyuktam \ 

1359 Padmanabha, DBA 31: 

naksatrat samayajnanam tamisrayah puroditam 
dhruvat kenapi na proktam tad etat kautukdt krtam || 

1360 Cf. Tibbets 1981, p. 337. 
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horizon immediately after the Pole Star has disappeared and measurements 
taken from them in any position were relatively accurate. Like the 
Mediterranean navigators the Arab navigators recognized eight positions of 
the Guards, two horizontal, two vertical together with the two culminations 
and two extreme positions of the Greater Farqad (|3 Ursae Minoris). There 
were four other positions being the culmination and extreme positions of the 
smaller Farqad, but they were not so important.’ 

The same phenomenon gave rise to another related instrument, viz. the European 
nocturnal, which is based on the diurnal rotation of the line joining the a and [1 Ursae 
Majoris with the Pole Star. It is not known who invented it, but it was first mentioned 
by Martin Cortes in Arte de Navegar in 1551 and the earliest extant specimens belong 
to the late sixteenth century. 1361 The Dhruvabhrama-yantra and the European nocturnal 
have much in common in the basic principle as well as in the design. But the former is 
older by about one and half centuries. In the present state of knowledge, it is difficult to 
decide whether Padmanabha’s Dhruvabhrama-yantra has inspired the European 
nocturnal or whether the two are independent inventions. 

4. Dhruvabhrama-yantra on the Obverse 

4.1. Main Plate 

The Dhruvabhrama-yantra consists of an oblong plate with a narrow horizontal 
slit close to and parallel to one of the shorter sides, say at the top. Below the slit are 
drawn eight concentric circles, producing seven annuli ( kosthakas ). These annuli 
contain different scales and the legends pertaining to them. Padmanabha numbers these 
scales, counting them from the outside. 

The outermost or the first annulus ( prathama-kosthaka) contains a scale of ghatis. 
The scale is divided into 60 equal parts to represent the 60 ghatis in a nychthemeron 
(ahoratra). These ghatis are numbered in the following manner. At the uppermost point 
of the circle, i.e. where it is closest to the horizontal slit, is marked the commencement 
of the 22nd ghatl To put it differently, if the circle is divided into 360 degrees from the 


1361 


Wynter & Turner 1975, p. 69; Bud 1998, pp. 414-418. 
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uppermost point where the 22nd ghati commences and number the degrees serially 
clockwise, then the ghati scale and all other scales would commence from 234°. Thus 
Padmanabha places the vernal equinox at 234°. He does not explain the reason for 
choosing 234° as the vernal equinox, but he must have empirically arrived at this 
arrangement of the ghati scale by observing the position of the stars a and (3 Ursae 
Minoris at his place situated on the latitude of 24°. 1362 The remaining six annuli are 
calibrated accordingly. The innermost scale is divided into 12 unequal units in 
accordance with the oblique ascensions, i.e. the times of the risings of the twelve signs 
of the zodiac at the observer’s latitude ( svodaya ). The middle scale is divided into 12 
unequal units to represent the right ascensions, i.e. the times of the risings of the twelve 
zodiac signs at the equator ( niraksodaya ). There are also additional scales containing 
the names of these two sets of the zodiac signs ( rasis ), their sub-divisions, and the lunar 
mansions ( naksatras ) pertaining to these two sets of the zodiac signs. Thus the 
specifications of these seven scales, counted from the outside, are as follows: 

1. Ghati scale. 

2. Names of the 28 lunar mansions as related to the zodiac signs in scale 4 and their 
meridian altitudes, after correcting these for precession ( ayana-drkkannan ). 

3. Twelve unequal divisions as in scale 4, with further subdivisions. (In the extant 
specimens, each division is subdivided in five parts and numbered as 6, 12,18, 24, 
30, as is generally done on the retes of astrolabes). 

4. Twelve unequal divisions containing the names of the zodiac signs. The lengths of 
these divisions should be in proportion to their right ascensions. 


1362 Garrett & Guleri 1902, pp. 63-64, explain the reason thus: ‘Now when Beta Ursae Minoris is due 
east of the Pole Star, the sidereal time is approximately 8 hours 48 minutes or 22 ghatis. But the 
Hindus reckon their time from the instant of the rising of the equinox on the eastern horizon, 
whereas we reckon from the equinox on the meridian. The difference is evidently six hours. Hence 
subtracting 6 hours or 15 ghatis, we get 2 hours 48 minutes or 7 ghatis as the Hindu sidereal time. 
If now the Dhruvabhrama Yantra be held in a vertical plane, so that the Pole Star and Beta Ursae 
Minoris are both seen through the slit, which in this case will be horizontal, then the west indicator 
must point to 7 ghatis, as in the plate [X], and having fixed the west point in this manner, the whole 
ring is divided into the usual graduation of 60 ghatis of 6 degrees each. Then the other rings can 
be graduated as described above.’ 
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5. Names of the 28 lunar mansions as related to the signs in scale 7 and their true 
polar longitudes ( sphuta ), after correcting them for the observer’s latitude ( aksa- 
drkkarman). 

6. Twelve unequal divisions as in scale 7, with further subdivisions. (In the extant 
specimens, each division is subdivided in five parts and numbered as 6, 12, 18, 24, 
30). 

7. Twelve unequal divisions containing the names the zodiac signs. The lengths of 
these divisions should be in proportion to their oblique ascensions. 

4.2. Index 

Loosely pivoted at the centre of these concentric circular scales is an index with 
four pointers which project into the four cardinal directions at right angles to one 
another. These pointers should be of unequal length so that they reach up to different 
scales. The eastern pointer, which is the shortest, reaches up to the sixth scale to point 
the degree of the zodiac sign rising at the observer’s latitude. The northern pointer is of 
middle length and reaches the third scale to point the signs rising at the equator. The 
western pointer is the longest to reach the outermost scale containing the ghatT divisions. 
The southern-most projection is actually not a pointer but the plumb. Either a plumb 
bob is suspended from this projection, or it is made considerably heavier than the others, 
so that it always points downwards and gives a vertical line of reference. Therefore, 
irrespective of the tilt of the plate, the eastern and western pointers will always be 
horizontal and the northern pointer will always be vertical. 

4.3. Observation with the Dhruvabhrama-yantra 

At night the instrument is held in a vertical plane and tilted in such a manner that 
the two stars a and (3 UMi are visible in a line through the slit in the instrument (DBA 
9-10). Then the eastern pointer will indicate that point of a zodiac sign which is rising 
in the east at that moment; this is the ascendant for that moment ( lagna ). The point at 
which the western pointer touches the ghatT circle is called ‘point of observation’ 
( vedha-cihna ). Let us call it A. Now find out the solar longitude for that moment from 
an almanac ( pahcdhga ). Place the tip of the eastern pointer at the solar longitude with 
precession plus six signs ( sa-calana-lava-sad-bha ). Note where the western pointer is 
situated now. That point will indicate the time of the previous sunset. Let us call it C. 
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The distance CA equals the number of ghatTs elapsed ( gata-ghatikds ) in the night from 
the previous sunset up to the time of observation. On the other hand, if the tip of the 
eastern pointer is placed just at the solar longitude with precession (i.e. without adding 
6 signs), then the corresponding western point will indicate the time of the next sunrise. 
Let it be B. Then the distance AB is tantamount to the number of ghatjs to come in the 
night from the time of observation up to the next sunrise ( esya-ghatikds ) (DBA 11-13). 
Thus the time of observation is CA ghatTs after the previous sunset and AB ghatTs before 
the next sunrise, the total duration of the night being CB ghatTs. 

While the ascendant and the sidereal time of observation are determined thus with 
the help of the eastern and western pointers, the point at which the middle pointer 
touches the scale of the risings at the equator is the upper culmination ( madhyama- 
lagna ) with precession (sayana). Then from the upper culmination ( viyad-lagna ) and 
the ascendant ( udaya-lagna ), other astrological houses (bhdvas) can be determined 
easily. 

In horoscopy ( hordsdstra ), the zodiac circle is divided into twelve houses ( bhcivas ) 
which are different from the twelve signs ( rdsis ). The twelve houses are divided on the 
basis of four key points, or pivots, where the ecliptic intersects the local horizon and the 
local meridian. These are as follows: 1. ‘ascendant’ (lagna, udaya-lagna), i.e. the point 
or the degree of the ecliptic which is on the eastern horizon; 2. Tower culmination’ or 
Tower midheaven’ (pdtdla, caturtha-bhava), i.e. the degree of the ecliptic which is on 
the lower meridian; 3. ‘descendant’ (asta-lagna, saptama-bhava), i.e. the degree of the 
ecliptic which is on the western horizon; and 4. ‘upper culmination’ or ‘upper 
midheaven’ (khamadhya, madhyama-lagna, viyad-lagna, dasama-bhava), i.e. the 
degree of the ecliptic which is on the upper meridian. Of these the ascendant (lagna) 
and the descendant (saptama-bhava) are diametrically opposite, i.e. at 180 degrees from 
one another; so also the upper culmination (dasama-bhava) and the lower culmination 
(caturtha-bhava). 

Thus the Dhruvabhrama-yantra is a multipurpose instrument with which the 
sidereal time and the four key points on the ecliptic which are important in horoscopy 
can be read off from the dial without resorting to complicated computations. On the 
astrolabe also these four points can be directly read off from the dial, when once the rete 
is correctly set for the moment. What distinguishes the Dhruvabhrama-yantra from the 
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astrolabe is the relatively simple design, avoiding the difficult stereographic projections 
needed for the astrolabe. Padmanabha’s design consisting of the horizontal slit for 
orientation, the series of circular scales and the index with multiple arms to reach up to 
different scales, though simple, is brilliantly conceived. In this design, the angle of the 
rotation of the line connecting a and |3 Ursae Minoris is translated automatically into (i) 
the time units of ghcitis, (ii) the zodiac signs and parts thereof which rise on the eastern 
horizon and (iii) the zodiac signs or parts thereof which are crossing the meridian at the 
time of observation. 

5. Sine Quadrant on the Back 

The Dhruvabhrama-yantra which is described here can be used only at night. 
Padmanabha desires that it is used also in the daytime and prescribes that the reverse 
side of the oblong plate is fashioned as a sine quadrant {TurTya-yantra). As stated in the 
introduction to section I, the sine quadrant was developed in the Islamic world in the 
ninth century. In India, Padmanabha was the first to describe it in Sanskrit. He prescribes 
that from one of the radial edges thirty lines be drawn parallel to the other radial edge. 
The arc of the quadrant is graduated into 90 degrees. At the apex of the quadrant, an 
index is pivoted, which is marked with 30 divisions, and also a plumb line. Furthermore, 
two sighting vanes with holes are attached to one of the sides of the quadrant. 

Holding the sine quadrant in a vertical plane, one observes the sun or the stars 
through the two sights by tilting the quadrant appropriately. Where the plumb line 
touches the graduated arc is the altitude of the object sighted. With the help of the index 
and the parallel lines drawn on the quadrant, time can be measured. 

5.1. Measuring Time at Night with the Sine Quadrant 

With the sine quadrant time can be measured at night by sighting a star whose 
meridian altitude is known. For this purpose, Padmanabha gives the meridian altitudes 
of the 28 lunar mansions which are valid for the latitude of 24° (DBA 24-26). For those 
who live at other geographical latitudes, Padmanabha also teaches how convert the 
given meridian altitudes for other latitudes (DBA 27). 

In the case of the Dhruvabhrama-yantra, it may be recalled that some of the 
circular scales are related to the oblique ascensions which pertain to a specific terrestrial 
latitude. It cannot, therefore, be used at other latitudes, while the sine quadrant can be 
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used at all latitudes. Padmanabha also teaches how to obtain time at one’s own latitude 
with a Dhruvabhrama-yantra made for another latitude (DBA 28). However, he omits 
to teach how to adjust the ghatT scale for latitudes other than that of 24°. Nor does he 
explain how to determine the ascendant and culmination in the daytime with the 
Dh ruvabh rama -y antra. 

6. Reception of the Dhruvabhrama-yantra 

The Dhruvabhrama-yantra is not mentioned in any subsequent Sanskrit work on 
instruments, either in Ramacandra Vajapeyin’s Yantraprakcisa (1428), Visrama’s 
Yantrasiromani (1615) or in Nandarama Misra’s Yantrascira (1772). However, in his 
voluminous commentary (1621) on Bhaskara II’s Siddhcintasiromani, Nrsimha gives a 
fairly long description of the Dhruvabhrama-yantra. 1363 

But, more important are the nearly seventy manuscript copies of the 
Dhruvabhramadhikara 1364 and the twenty and odd actual specimens which are extant; 
these show that the Dhruvabhrama-yantra was next to the astrolabe in popularity. Most 
of these surviving specimens belong to the nineteenth century. There is much variation 
in these specimens, not only in the outer form of the plate—oblong, circle or quarter 
circle— and the design of the four-armed index, but also in the configuration of the 
circular scales. The wide variety in the style of execution and in the arrangement of 
scales indicate the popularity of the instrument in the nineteenth century; this may be 
true of the earlier centuries as well. 

Muslim astronomers of India have also adapted Dhruvabhrama-yantra with 
Arabic/Persian legends. 1365 Two specimens have come to light so far, one at the Khuda 
Bakhsh Oriental Public Library of Patna (L024) 1366 and the other at the Raza Library of 
Rampur (L025). 1367 In these versions, the obverse side, calibrated as the nocturnal, is 
called Shabnumd, ‘night indicator’ and the reverse side with the quadrant is called 


1363 Nrsimha, pp. 446-457. 

1364 CESS A-4, 170-172; A-5, 205. 

1365 Sarma & Bagheri 2011. 

1366 Sarma 1999b. 

Sarma 2003, pp. 22-23, 85-88. 


1367 
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Ruznumd, ‘day indicator’. These two specimens are manufactured in the nineteenth 
century but there must have been forerunners in earlier periods of which we do not yet 
know. Nor do we know at present whether these are discussed in any Persian or Arabic 
manual. Though it is clear that this version was inspired by the Dhruvabhrama-yantra 
and that this adaptation took place within India itself, the exact path of transmission still 
remains to be mapped. 

Though clearly based on the Dhruvabhrama-yantra, the two extant specimens of 
the Shabnuma-wa-Ruznumd differ from the former in the following respects. 

1. There is no horizontal slit in the Shabnuma-wa-Ruznumd as in the Dhruvabhrama- 
yantrai; instead the upper edge is used as the reference. 

2. There is no four-armed index in the Shabnuma-wa-Ruznumd ; instead there are two 
indices in the specimen at Patna. If there were any indices in the Rampur specimen, 
they are missing now. 

3. Initial points of the scales. In the Dhruvabhrama-yantra, the 21st ghatT division 
ends and the 22nd ghatT division begins just below the slit. Therefore the starting 
point of this scale is 234°. This is also the starting point in the scales of right 
ascensions and oblique ascensions. But the Shabnuma-wa-Ruznumd, especially 
the specimen at Rampur has several starting points, the significance of which is 
not clear. 

4. The Dhruvabhrama-yantra determines, in addition to time, the ascendant and the 
culmination. On the other hand, the Shabnuma-wa-Ruznumd measures, besides the 
time in ghatTs, the ascendant and the tahwTl (sun’s passage from one sign to the 
other). 

7. Extant Specimens of the Dhruvabhrama-yantra 

As stated above, the twenty odd specimens exhibit much variation in the outer 
form, in the disposition of the circular scales, in the choice of the quadrant for the reverse 
side and so on. Such wide variations do not occur in other instruments. These variations 
will be discussed in the descriptions of the respective specimens, but an overview is 
given below. 
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7.1. Outer form of the main plate 

Although Padmanabha clearly prescribes that the plate should be oblong in shape, 
some astronomers/instrument makers experimented with other shapes as well. For 
example, SonI Moraraj! of Bhuj, Gujarat, prepared two identical pieces in 1815 with the 
shape of a quarter circle (L003 and L004). There is one more such specimen in Jaipur 
(L017). 

In the same city of Jaipur, the Shri Sanjay Sharma Museum & Research Institute 
owns two Dhruvabhrama-yantras which have the form of the full circle (L019 and 
L020). One of these (L020) resembles an astrolabe in outline. But it has no horizontal 
slit and it is difficult to sight the two stars a and (3 UMi in a straight line. The instrument 
maker engraved on the back a sine quadrant in the middle of the circular surface without 
providing any edges along the two radii. Consequently no observation can be done with 
this quadrant either. 

The other circular specimen (L019) in the same collection tried to overcome these 
two difficulties to a certain extent. In the front, above the circle, two triangular holes 
were created through which the two stars can be observed, but the angle of rotation of 
the line joining them cannot be measured accurately. The quadrant at the back was more 
successful. Here the instrument maker filled the circular surface with four quadrants and 
fixed an alidade for sighting at the centre of the circle. In a compendium at the Victoria 
and Albert Museum, London (L018), there is one more circular Dhruvabhrama-yantra. 
Here the instrument maker cut a longish slit for observation. 

But these variations do not mark any improvement on the oblong form prescribed 
by Padmanabha. In fact, for a portable instrument to be used also at night, the oblong 
form provides the optimum of convenience in handling. 

7.2. Horizontal slit 

Even in oblong plates, some instrument makers dispensed with the horizontal slit (nos. 
L002, L007, L015, L019 and L020). This does not cause any disadvantage, because the 
upper edge of the plate can safely be used as the line of reference for observing the stars 
a and |3 Ursae Minoris. 
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7.3. Quadrant on the Back 

Padmanabha prescribes a sine quadrant with 30 vertical parallels on the back with 
which time can be measured in the daytime by observing the sun and at night by 
observing a star whose meridian altitude is known. Instead of the sine quadrant, several 
instrument makers engraved a horary quadrant. It is easier to measure time with this in 
the daytime, because the time can be read off from the point where the plumb line 
intersects the hour scale of the season, instead of making additional computations as in 
the case with the sine quadrant. However, unlike the sine quadrant, the horary quadrant 
cannot be used for measuring time at night. Moreover, the horary quadrant is latitude- 
specific and cannot be used at all latitudes like the sine quadrant. 

7.4. GhatT Scale 

Padmanabha prescribes that for the latitude of 24°, the ghatT scale should be so 
arranged that the commencement of the 22nd ghatT should be at the topmost point of the 
circle, which point is situated under the horizontal slit and closest to it. That is to say, 
the scales begin at 234° and the 22nd ghatT commences at 0°. 

In two three specimens, the ghatT scale seems to have been adjusted for the latitude. 
In L001 at the Jaipur Observatory, made presumably for the latitude of 27°, the scale 
begins at 228° and the 23rd ghatT commences at the top at 0°. In the two pieces made 
by SonI MorarajI L003 and L004), which he designed for the latitude of 22;30°, the 
scale begins at 240° and the 21st ghatT commences at 0°. 

In three specimens (L002, L015, L016), the scale begins at 0°, obviously by 
mistake. In L015, the scale comprises only 48 and not 60 ghatTs ! In L007, there is no 
distinct ghatT scale. The remaining specimens follow the arrangement prescribed by 
Padmanabha. 

7.5. Index 

Just as the astrolabe-maker shows his artistic skill in the design of the openwork 
rete of the astrolabe, the maker of the Dhruvabhrama-yantra exhibits his artistry in 
fashioning the multiple-armed index. Several pretty indexes can be seen in the extant 
specimens. In his two creations (L003 and L004) SonI MorarjT even reversed the 
specifications for the pointers: he made the eastern pointer the longest to reach up to the 
ghatT scale and the western arm the shortest to reach up to the scale of oblique 
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ascensions. In one specimen (L013) all the arms are made of equal length, which was 
obviously done by mistake. 

7.6. Numerical Tables 

Padmanabha enjoins that the names of the 28 lunar mansions and their meridian 
altitudes should be engraved in scale no. 2 and the names of the lunar mansions and their 
true polar longitudes in scale no. 5 (DBA 5-6). It is not clear what advantage can be 
derived from engraving such numerical data (which can be consulted in any book) on 
the instrument; it would merely make the instrument too cluttered. Nevertheless, several 
instruments carry such numerical data. In particular Bulhomal of Lahore fills his 
instrument (L006) with so much data that it becomes, instead of a handy tool, a learned 
tome of reference which is difficult to consult. 

7.6.1. Meridian Altitudes of the Lunar Mansions 

Meridian altitudes are engraved on four specimen, viz. L006 (New York, 
Columbia), L010 (London, Sotheby’s), L009 (Pune, Kelkar) and L011 (Varanasi, 
Banaras Hindu University). L009 carries also the meridian altitudes of the twelve signs. 

7.6.2. Polar Longitudes of the Lunar Mansions 

These are engraved only on two instruments (L008 and L009). In the latter 
specimen, there are two sets of polar longitudes, one in scale 2 and the other in scale 5. 
Strangely there are variations in the two sets. It is also strange that each value in scale 2 
ends in 10 minutes. On specimen L001, some other parameters of the lunar mansions 
are engraved, which are not identifiable. 

7.6.3. Tables of Zodiac Signs 

Bulhomal’s instrument (L006) at Columbia University contains the right and 
oblique ascensions of the twelve zodiac signs. SonI Morarjl’s two instruments (L003 
and L004) carry the oblique ascensions on the back; these values are in palas. 

7.6.4. Tables of Shadow Lengths 

SonI MorarajI (L003 and L004) incorporates in his two specimens tables of 
shadows cast by gnomons of 7 and 12 digits at 22;30° N for each 3° of solar altitude. 
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8. DHRUVABHRAMA-YANTRA FOR USE IN THE DAYTIME 

Towards the middle of the nineteenth century, Bulhomal of Lahore made an 
attempt to modify the Dhruvabhrama-yantra for use in the daytime and named his new 
version Jyotihsatta. The three extant specimens are described in section U below. 
Somewhat more successful is the version designed by Joshi Dharm Chand under the 
name Aymah FalqT (Mirror of the Heavens) which is discussed in section X. 
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L001 ® DHRUVABHRAMA-YANTRA & HORARY QUADRANT, NOT SIGNED 

Not dated, 18th century 
178 x 162 mm 

Jaipur, Jai Singh’s Observatory 



Figure L001.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


This Dhruvabhrama-yantra, preserved in Sawai Jai Singh’s Observatory at Jaipur, 
may have been commissioned by Jai Singh’s son Madho Singh in the second half of the 
eighteenth century. Though not signed or dated, it is therefore the earliest extant 
specimen. It also displays certain features not envisaged by the original inventor 
Padmanabha. 
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It is made in the form of a rectangular brass plate. The obverse side of the plate is 
engraved with a Dhruvabhrama-yantra. There is a horizontal slit at the top of this 
instrument. At the centre is pivoted a four-armed index. Two sights in the form of rings 
are welded to the two corners at the top of the plate. On the back is a horary quadrant. 
At the apex of the quadrant is pivoted a plain index without any graduations. The circles 
and lines are not drawn well, but the Sanskrit orthography is flawless. 

Dhruvabhrama-yantra 

On the obverse side, just below the level of the slit is an inscription engraved in 
two parts to the left and right of the slit which reads ‘ dhruvabhrama' ‘yantram idam ,’ 
informing that this is the Dhuvabhrama-yantra. 

The instrument introduces an innovation to Padmanabha’s basic design. 
Padmanabha prescribes two scales showing the lunar mansions rising in the east and 
those on the meridian. This instrument adds one more scale for the lunar mansions on 
the western horizon. Thus this instrument shows, for the moment of observation, in 
addition to the sidereal time in ghatis and the signs rising on the eastern horizon and 
those crossing the meridian, also the lunar mansions rising on the eastern horizon, those 
transiting the meridian and those setting in the western sky. 

Below the horizontal slit, there are nine circular scales, all proceeding clockwise. 
Counting from the outside, these are as follows: 

1. Scale divided into one-forth parts of a ghati, each cell representing 15 palas or 6 
minutes. 

2. Ghati scale with 60 divisions. This and the other scales commence at 228° and not 
at 234° as prescribed by Padmanabha. Consequently, the 22nd ghati ends and the 
23rd ghati commences at 0°. 

3. Names of lunar mansions (initials) at irregular intervals and a label stating that 
these are the lunar mansions setting on the western horizon (bhdndm aste sati 
lagna). 

4. Names of lunar mansions (initials) at irregular intervals together with a label 
stating that these are the lunar mansions on the meridian (bhdndm madhye sati 
lagna). 

5. Names of lunar mansions rising on the eastern horizon. The scale apparently 
begins with revati where the ghati scale begins. Here are written at irregular 
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intervals the initial syllables of the names followed by small circles to indicate that 
these are abbreviations; then is added, in many cases but not in all, the letter ‘ u ’ 
meaning udaya ‘the rising’. For example, for Asvim, it is written ci° u. In addition, 
there is a label stating that these are lunar mansions rising on the eastern horizon 
(bhdncim udayalagnani). 

6. One-fifth parts of the signs marked in the next scale, numbered separately for each 
sign as 6, 12, 18, 24, 30. 

7. Names of the signs (their lengths varying according to their right ascensions), 
marked by the initial syllables. 

8. One-fifth parts of the signs marked in the next scale, numbered separately for each 
sign as 6, 12, 18, 24, 30. 

9. Names of the signs (their lengths varying according to their oblique ascensions), 
marked by the initial syllables. 

Pivoted at the centre is a four-armed index, the four arms being in the shape of 
triangles of different sizes. The largest one should also always point downwards. 
According to Garrett and Guleri, 1368 a plumb bob was welded to this arm, but now it got 
detached and lost; all that remains is a welding mark at the tip of the arm. On the other 
three arms are written the names of the parameters which are indicated by them: ghatT 
(time in ghatTs ) on the western arm, 10 bhdva (= dasama-bhava, upper midheaven) on 
the northern arm and lagna (ascendant) on the eastern arm. All the four arms are 
decorated with arcs and lines; the tip of the northern arm is fashioned as a face with two 
eyes, a long nose and a mouth. 


1368 


Garrett & Guleri 1902, p. 63. 
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Figure L001.2 - Horary quadrant (photo by S. R. Sarma) 


Horary Quadrant 

Padmanabha prescribes that the back should carry a sine quadrant. But this 
specimen has a horary quadrant instead. Below the arc of the quadrant is engraved 
tunyayantram (quadrant). With the corner to the left of the slit as the centre, 13 
concentric quarter circles are drawn to produce 12 scales. The outermost one is the 
degree scale, unevenly divided into 90 degrees. The next scale is divided into groups of 
6° and is labelled anti-clockwise from 6 to 90. The remaining 10 are ghatT scales, to be 
used in different seasons. In the first and last cell of each scale are written the duration 
of the half day in ghatTs. These values are 17 Vi , 17, 16 Vi , 16, 15 Vi, 15, 14 Vi, 14, 13 
[ 'A\ and 13 ghatTs. There should have been one more scale for the half day of 12 l /i 
ghatTs, so that all the seasons are completely covered. At present there is provision 
between the longest day of 35 ghatTs (14 hours) and the shortest day of 26 ghatTs (10:24 
hours). An ungraduated plain index is pivoted to the apex of the quadrant. 
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In the empty space between the last ghati scale and the apex, there are two and odd 
columns of writing. In the first two columns are the initial syllables of the names of the 
28 lunar mansions together with some unidentified values. Here the fractions are 
expressed by vertical strokes ( one stroke | for Va and two strokes || for Vi ). In the third 
column, five lunar mansions listed in the second column are merely repeated; the 
engraver probably thought that the letters there were not distinct enough. 

Table L001-1 Lunar Mansions 



Lunar Mansions 

Junction Stars 

unidentified 

values 


I Column 

1 

A[svim] 

(3 Arietis 

16 Vi 

2 

B[haram] 

41 Arieties 

17 

3 

Kr[ttikd] 

p Tauri 

16 '/ 2 

4 

RofhinT] 

a Tauri 

16 Va 

5 

Mrfgasira] 

X Orionis 

16 

6 

A[rdra] 

a Orionis 

16 

7 

Pu[narvasu] 

(3 Geminorum 

17 

8 

Pulsya ] 

5 Cancri 

16 1/2 

9 

A[ slesd ] 

t, Cancri 

15 Vi 

10 

Ma[ghd] 

a Leonis 

16 

11 

Pu[ rva-phalgum] 

5 Leonis 

16 

12 

U[ ttara-phdlgum] 

(3 Leonis 

16 

13 

Ha[ sta ] 

5 Corvi 

13 3 /4 

14 

Ci[ tra ] 

a Virginis 

14 

15 

Svd[ti] 

a Bootis 

16 3/4 


II Column 



16 

Vi[sdkhd] 

a Librae 

13 Vi 
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Lunar Mansions 

Junction Stars 

unidentified 

values 

17 

A[nuradha] 

6 Scorpii 

13 '/4 

18 

Jye[sthd] 

a Scorpii 

13 

19 

Mu [la] 

X Scorpii 

12 3 /4 

20 

Pu[ rvasadha] 

6 Sagittarii 

12 3/4 

21 

U[ ttarasadha ] 

o Sagittarii 

13 

22 

A[bhijit] 

a Lyrae 

18 '/ 2 

23 

Sra[vana] 

a Aquilae 

15 3 /4 

24 

Dha[ nisthd ] 

|3 Delphini 

16 '/4 

25 

Sa[ tabhisd] 

X Aquarii 

14 '/ 2 

26 

Pu[ rva- 
bhadrapada] 

(3 Pegasi 

16 y* 

27 

U[ ttara- 
bhadrapada] 

Y Pegasi 

16 3 /4 

28 

Re[vatl] 

'C Piscium 

15 '/ 2 


III Column 



21 

U[ ttarasadha] 

o Sagittarii 

13 

22 

A[bhijit] 

a Lyrae 

18 '/ 2 

23 

Sra[vana] 

a Aquilae 

15 3/4 

24 

Dha] nisthd ] 

(3 Delphini 

16 % 

25 

Sa[ tabhisd] 

X Aquarii 

14 '/ 2 
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L002 ® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT BY MOTlRAMA 
FOR KING KlRTICANDRA, 1707 SAKA (AD 1784-85) 

Wood and ivory, 276 x 240 x 9 mm 
Brussels, PC 


Figure L002.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 

Chronologically this is the earliest dated extant specimen of the Dhruvabhrama- 
yantra. It is also the only known instrument made of wood with ivory finishing, on 
which the lines, letters and numerals are produced by inlaid silver wire. Unfortunately, 
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this extraordinary piece was not completed. A grid was made on the front side for the 
Dhruvabhrama-yantra, but was left unfinished. The sine quadrant on the back is 
complete; there is also the maker’s signature on the back. It is, therefore, reasonable to 
assume that Motirama, the instrument maker, prepared the sine quadrant on the back 
first and then, while preparing the front side made a serious mistake which could not be 
undone and therefore, abandoned the work midway. 

The instrument is made out of a wooden board which is so cut that it includes the 
two projecting sights as well. Ivory strips, 4 mm broad, are used as decorative borders. 
These strips are nailed to the wooden board with iron nails which are now rusting. The 
lines and the legends are inlaid with silver wires. Some of the inlaid wires are missing, 
especially in the sine cosine grid in the quadrant on the reverse. 

Dhruvabhrama-yantra 

The Dhruvabhrama-yantra is created on the obverse side of the wooden board. 
There is no horizontal slit to view the two stars a and (3 Ursae Minoris; but they can be 
viewed in one line along the upper edge. The surface of the board is covered by a circle 
with a diameter of 231 mm, inside which 6 other concentric circles are drawn, creating 
thus 6 annuli or circular scales. A vertical diameter is drawn from the uppermost point 
in the circle (i.e. 0°) to the lowermost point (i.e. 180°). Another diameter is partly drawn 
from 126° to 306°. The instrument maker made a mistake in drawing this diameter; he 
should have drawn instead one from 234° to 54° (i.e. a mirror image of the former), for 
the scales commence from 234°. Of the six scales, only the first and the last are filled 
with labels; the rest are divided into cells, but these cells are not filled in. 

The outermost circle is divided into 60 units to represent the sidereal ghatis and 
numbered from 1 to 60, starting from the topmost point (0°) and proceeding clockwise. 
This is contrary to Padmanabha’s prescription according to which the 22nd ghati should 
commence at 0°. Scales 3 and 6 are divided into 12 equal divisions; Padmanabha 
instructs that these should be divided into 12 unequal divisions, the former according to 
the right ascensions of the zodiac signs and the latter according to their oblique 
ascensions. The cells are not filled in scale 3, in scale 6 they are filled with the names 
of the signs, starting from a cell which is adjacent to ghatis 21-25; thus the scale starts 
from 126°. The names of the signs are written very meticulously, including terminal 
visarga which is rarely used in instrument labels, as Mesah, Vrsah, Mithunah, Karkah, 
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Simhah, Kanya, Tula, Vrscikah, Dhanuh, Makarah, Kumbhah, MTnah. Scales 2, 3 and 4 
are divided into 60 units but the cells are not filled in. The numbers and letters are done 
very neatly; however the numeral 3 is written in three different styles, 6 in two styles. 

There are flaws in the division of the scales and in labelling them. All scales should 
start from 234° and not from 0° or 126°. Only the outermost scale needs 60 divisions 
for 60 ghatTs. Other scales, which pertain to the right or oblique ascensions, their names, 
their subdivisions and the related lunar mansions, need only 12 or 27 divisions. 

It appears that after preparing the grid and filling in the scales 1 and 6, the 
instrument maker realized the flaws in the arrangement, which obviously could not be 
undone, and therefore left the instrument unfinished. 

At the centre of the board, there is a pin with a broad flat head. Under this is a 
small circular piece, probably a washer. But the four-armed index, if it ever was made, 
is missing. 
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Figure L002.2 - Sine quadrant on the reverse (photo by S. R. Sarma) 


Sine Quadrant 

The back of the wooden board is fashioned as a sine quadrant. The horizontal 
radius is graduated in 30 divisions which are labelled as 1, 2, 3, ... 30 from the apex to 
the arc. The vertical radius is also divided into 30 divisions but not labelled. At each of 
these divisions horizontal and vertical parallels are drawn, thus producing a sine-cosine 
grid. An arc is drawn tangent to the 12th parallel, showing the obliquity of the ecliptic. 
In the 13th vertical column, the cells (and thus the lines of sines) are numbered from 1 
to 27. 
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The arc of the quadrant carries two scales; the outer scale is graduated in single 
degrees of arc, and in the inner scale groups of 6° are marked and labelled as 1, 2, 3, ... 
15 anti-clockwise. 

There is a small peg at the apex, where the index must have been attached, but it 
is missing now. The wooden board is so cut that it includes the sights as well. A sighting 
tube is inserted through the sights. It is longer than the width of the board by about 2 
mm on either side. 



Figure L002.3 - Inscription on the reverse (photo by S. R. Sarma) 

Inscription 

On the back of the instrument, parallel to the arc of the quadrant is an inscription. 


produced very skilfully and very correctly by inlaid silver wire. The inscription in the 
Indravajra metre reads as follows: 

munyabhravaraikamite sakabde 
srikirtticamdrasya nrpadhipasya \ 
ajnanusarad akarot suyamtram 
srimotiramabhidhasilpisimhah ||i|| 

‘In the Saka year counted by sages-sky-weekdays-one (7-0-7-1; when read 
from the left, it becomes 1707), on the order of the lord of the kings, the 
illustrious Klrticandra, Motirama, a lion among the artisans, made this 
excellent instrument.’ 
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The Saka year 1707 corresponds to AD 1784-85. In the artisan’s name, the second 
syllable was shortened for the sake of metre. His actual name would be Motirama. 
Kirticandra must have been the ruler of some state in Rajasthan, but it has not been 
possible to identify him. 
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L003 ® DHRU V AB HR AM A-Y AN TR A & HORARY QUADRANT BY SON! 
MORARAJl FOR PREMAJl PANDYA AT BHUJ, 1872 VS (AD 1815) 


Radii: 117, 113 mm; thickness 4 mm 
Paris, Observatoire de Paris (# I.A. n°. 1938) 



Figure L003.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


This and the next specimen (L004) are identical, but for a slight difference in size. 
According to the inscription, these were made by the goldsmith ( sonl ) MorarajI for 
PremajI Pandya on the day corresponding to 2 June 1815. Most likely the Brahmin 
astronomer PremajI Pandya designed this instrument, prepared the technical drawings, 
including the Sanskrit labels and inscriptions, and got two copies fabricated by the 
goldsmith MorarajI. 
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The instrument is made out of a brass plate which is cut in the form of a quarter 
circle. At the end of the longer radius are two sights. Along the shorter radius is a long 
horizontal slit which is interrupted in the middle. The obverse side is engraved with a 
Dhruvabhrama-yantra and the reverse with a horary quadrant. However, the horary 
quadrant here does not contain ghatT scales for different seasons as in other specimens, 
but scales which provide the lengths of shadows cast in different seasons by the gnomon 
of 12 digits and by gnomon of 7 feet. Measuring time with these scales is a cumbersome 
process. 

Dhruvabhrama-yantra 

The Dhruvabhrama-yantra on the obverse side carries four circular scales. A 
thickly drawn diameter cuts through the scales at 60° and 240°. The scales commence 
at 240° with the result that the 21 st ghatT commences at the uppermost point of the circle 
(0°) and not the 22nd ghatT as prescribed by Padmanabha. The four scales are as follows. 

1. GhatT scale, numbered from 1 to 60 clockwise, with the 21st ghatT commencing 
at 0°. 

2. Zodiac signs according to their right ascensions; the names of the signs and their 
serial numbers are engraved clockwise as Mesa 1, Vrsa 2 and so on. 

3. Zodiac signs according to their oblique ascensions; the names of the signs and 
their serial numbers are engraved clockwise as Mesa 1, Vrsa 2 and so on. 

4. Names of the lunar mansions (initials). Only 26 cells are drawn, symmetrically on 
either side of the diameter. Therefore, Citrd and Svati are accommodated in one 
cell. After engraving u for the penultimate Uttara-bhcidrapada, the instrument 
maker engraved absent-mindedly u in the last cell also, instead of re for RevatT. In 
the cell for Uttarasadha, the abbreviation u is engraved twice. Padmanabha 
prescribes two scales with the lunar mansions; there is only one scale here. 
Around the ghatT scale, there are slightly raised dots, approximately two per each 

ghatT. There are similar raised dots on the back as well. Padmanabha (verse 30 ab) 
recommends such protruding dots or nails along the ghatT circle so that the ghatTs can 
be counted by feeling the dots when reading the numbers engraved in the cells is not 
possible in dark nights. 

A large index moves freely at the centre. Its three arms, having pointed tips and 
different lengths, indicate the ascendant, the culmination and the sidereal time in ghatTs. 
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Here SonI MorarajI slightly deviates from Padmanabha’s prescriptions and also from 
the general practice. The longest arm that reaches up to the ghatT scale here is the eastern 
arm and the western arm here points to the ascendant. The southern arm is the heaviest 
one and functions as the plumb, keeping the middle arm in the vertical plane and the 
eastern and western arms always in a horizontal position. 

In the space below the circular scales are engraved the oblique ascensions (OA) 
of the zodiac signs in palas (one-sixtieth parts of a ghatT = 24 seconds) at the latitude of 
Bhuj. 


Table L003-1 Oblique Ascensions at Bhuj 


Signs 

OA 

Signs 

Me[sa] 

228 

Mi[na] 

Vrfsa] 

259 

Ku[ mbha ] 

Mi[ thuna ] 

306 

Ma[kara] 

Ka[ rka ] 

340 

Dha[ null ] 

Si[ mha ] 

339 

Vr[ scika ] 

Ka[ nyd ] 

328 

Tu[ld] 


Next to these oblique ascensions is engraved carasamda 50 40 17. The term 
carasamda, or more correctly cara-khanda, refers to the segments of ascensional 
difference, also counted in palas. These are added to or subtracted from the right 
ascensions (RA) to obtain the oblique ascensions (OA). 

Table L003-2 Right Ascensions and Oblique Ascensions at Bhuj 


Signs 

RA 

cara 

OA 

Aries 

Pisces 

278 

-50 

228 

Taurus 

Aquarius 

299 

-40 

259 

Gemini 

Capricorn 

323 

-17 

306 
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Signs 

RA 

cara 

OA 

Cancer 

Sagittarius 

323 

+17 

340 

Leo 

Scorpio 

299 

+40 

339 

Virgo 

Libra 

278 

+50 

328 



Figure L003.2 - Horary Quadrant (photo by S. R. Sarma) 


Horary Quadrant 

The reverse side carries a horary quadrant, with five scales along the arc of the 
quadrant. Counting from the outside, these are 

1. Degrees of altitude, divided in groups of 3° and labelled anti-clockwise as 3, 6, 
12, ... 90. There are also two raised dots in each division, so that these divisions 
can be counted in darkness by feeling the dots. 

2. Shadows of the gnomon of 12 digits, corresponding to each 3° (x = 12 / tan a). 
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3. Shadows of the gnomon of 7 feet, corresponding to each 3° (y = 7 / tan a) 

4-5. Ghcitis and palas, corresponding to each 3° of solar altitude, to indicate the time 
elapsed since sunrise (in the forenoon), or the time to come up to sunset (in the 
afternoon). 

Because the sun’s altitude varies according to the seasons, a horary quadrant 
should have different ghciti scales for different seasons, which is not the case here. The 
single scale given here can be used only at the time of the summer solstice. But the two 
scales of shadows show the lengths of shadows lengths corresponding to different 
altitudes of the sun. From these shadow lengths and the equinoctial noon shadow of the 
locality, it is possible to calculate the local time, for which rules are given in some 
Sanskrit texts. The procedure, however, is rather complicated. 

The numerical data in these scales is arranged in the table below. 1369 


Table L003-3 

Table of Shadows 




Degrees of 
altitude (a) 

Shadows of 

12 digits (jc) 

Shadows of 

7 feet(y) 

Time 

ghatls palas 

3 

229 

133 x / 2 

0 

33 

6 

114 

66 Vi 

1 

7 

9 

75 % 

44 Va 

1 

40 

12 

56 Vi 

33 

2 

14 

15 

44 % 

26 

2 

47 

18 

36 Vi 

21 l/ 2 

3 

21 

21 

31 Va 

18 Va 

3 

55 

24 

27 

15 3 /4 

4 

28 

27 

23 Vi 

13 3/4 

5 

2 

30 

20 3 / 4 

12 

5 

35 


1369 


Cf. Verdet 1994, table 1, p. 319, where he gives the calculated values and engraved values of the 
shadow lengths. 


L003 - Dhruvabhrama-yantra & Horary Quadrant by Som Moraraji at Bhuj, 1872 VS (AD 1815) 


3383 


Degrees of 
altitude (a) 

Shadows of 

12 digits (jc) 

Shadows of 

7 feet(y) 

Time 

ghatTs palas 

33 

18 '/ 2 

10 3/4 

6 

9 

36 

16 Vi 

9 '/> 

6 

42 

39 

14 3 /4 

8 / 2 

7 

16 

42 

13 1/4 

73/4 

7 

50 

45 

12 

7 

8 

23 

48 

10 3 /4 

6 '/ 

8 

57 

51 

9 3/4 

53/4 

9 

30 

54 

8 3 / 4 

5 

10 

4 

57 

7 3/4 

4 / 2 

10 

37 

60 

7 

4 

11 

11 

63 

6 

3 '/ 2 

11 

45 

66 

5 '/ 

3 

12 

18 

69 

4 Vi 

2 3 / 4 

12 

52 

72 

4 

2 '/ 4 

13 

25 

75 

3 y * 

2 

13 

59 

78 

2 '/ 2 

1 '/ 2 

14 

32 

81 

2 

1 1/8 

15 

6 

84 

1 Vi 

0 3 / 4 

15 

39 

87 

0/ 2 

0 5/16 

16 

13 

90 

0 

0 

16 

47 


According to this table, at the time of the summer solstice, when the sun’s 
longitude is 3 s , 0° 0 / (jyaistha vadi 11), the maximum duration of half a day is 16 glwtis 
and 47 palas ; thus the longest day at this latitude has a duration of 33 glwtis and 34 palas 


3384 


Dhruvabhrama-yantra of Padmanabha 


= 13:23,36 hours. Pivoted at the apex is an index with a longitudinal slit in the middle. 
The five protruding points on the index are numbered from 1 to 5 for unknown reasons. 

; *75 71 a n 

Figure L003.3 - Inscription on the front (detail of Figure L003.1) 




Figure L003.4 - Inscription on the back (detail of Figure L003.2) 
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Inscriptions 

On the front side, along the radius with the sights, is engraved the following 
inscription in two lines. The engraver committed many errors in transcribing the 
Sanskrit text: 

| adye (sic ! adya) srlbhujanagaramadhye mahdrdjya (sic! maharaja) ran 
snbharamalajl vijayardjye sn pamdyd-vlrajT tasydtmaja pamdya- 
premajlkasya idam dhruvajamtra (sic! dhruva-yantram) kratam (sic! krtam) 
som moraraji | 

‘Today, in the city of Bhuj, during the victorious reign of Maharaja Rau Sri 
BharamalajI, this dhruvabhrama-yantra of Pandya PremajT, son of Sri 
Pandya Vlrajl, was made [by] SonI Moraraji.’ 

On the reverse side is engraved the following inscription along both the radii: 

| srimana (sic! srTmdn) raja vikramdrkardjye samvata (sic! samvat) 1872 
varse sdlTvdhana-sdmke (sic! sake) 1738pravarttamdne jyesta (sic! jyaistha) 
vidi (sic! vadi) 11 sukre tadine (sic! taddine) sdyano ravih 3\0\0\0 aksabhd 5\0 
aksakarna 13 damksakrati (sic! aksdmsa) 22\30 sadaiva || kacha saurdstre 
yamtram idam || 

‘In the Samvat year 1872 of the reign of the glorious king Vikramarka, in 
the current year 1738 of Salivahana era, on Friday, the eleventh day of the 
dark half of Jyaistha. On this day the sun’s tropical longitude (sdyano ravih ) 
is 3|0|0j0; equinoctial shadow ( aksabhd ) 5j0; equinoctial hypotenuse 
(aksakarna) 13; terrestrial latitude (aksdmsa) 22;30. This instrument [should 
be employed] always in Kutch, Saurashtra.’ 

The instrument is made for the city of Bhuj (correct latitude 23; 15° N; longitude 
69;40° E), capital of the former princely state of Kutch, in the Saurastra region of 
Gujarat, during the reign of Maharaja Rau Bharmal-ji II (r. 1814-1819). 1370 The date of 
manufacture translates to 2 June 1815. ‘Equinoctial shadow’ (aksabhd), the length of 
the shadow cast by a gnomon of 12 units at noon on the equinoxes, is a function of the 
latitude; so also the ‘equinoctial hypotenuse’ (aksakarna), i.e. the hypotenuse of the 


1370 


Verdet 1994, p. 310, misunderstood saurastra as Surat. 
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right-angled triangle formed by the gnomon (12 digits), shadow (5 digits) and the 
hypotenuse (13 digits). 131 The instrument maker messed up with the term akscimsa 
(degree of latitude) and wrote instead damksakrciti which has no meaning. 

Provenance 

The instrument was formerly in a private collection in Paris; it came up for auction 
at Paris in 1980 and was acquired by the Paris Observatory. 

Bibliography 

Linton 1980, lot 230, p. 184. 

Verdet 1994. 


1371 Verdet 1994, p. 310, notes that the value of 22;30 given as the latitude is confirmed by the 
calculation of the right-angled triangle mentioned above, because 5/13 is equal to 0,38 which is the 
sine of the angle 22°33'. 



3387 


L004® DHRUVABHRAMA-YANTRA & HORARY QUADRANT BY SONI 
MORARAJl FOR PREMAJI PANDYA AT BHUJ, 1872 VS (AD 1815) 


Radii 118, 114 mm; thickness 4 mm 

Oxford, Museum of the History of Science (# 23,600) 



It is almost identical with the specimen at Oxford (L003), but with minor 
differences in the lengths of the radii. All the orthographical errors are repeated exactly 
as in the other specimen. 
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Figure L004.2 - Florary Quadrant (photo by S. R. Sarma) 


Provenance 

Formerly in a private collection in Paris; came up for auction at Paris in 1980 and 
was acquired by the Museum of the History of Science. Exhibited in a special exhibition 
on ‘Science in India’ in connection with the Festival of India, at the Science Museum, 
London, from 24 March to 1 August 1982. 

Bibliography 

Linton 1980, lot 229, pp. 183. 

Anderson 1982, no. 132, p. 36. 

Verdet 1994. 












3389 


L005 ® DHRU V AB HR AM A- Y ANTRA BY RAMANATHA JYOTIRVID OF KOTA, 
1884 VS (AD 1827) 


277 x 232 mm 

London, Science Museum (# 1954-703) 



Figure L005.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


Dhruvabhrama-yantra 

Made of an oblong brass sheet, one short side of which is rounded, this instrument 
carries only the Dhruvabhrama-yantra on the front; the back is blank. There is a 
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horizontal slit below the rounded side. The circles and lines are drawn quite neatly; 
Sanskrit orthography is flowless. 

There are 7 concentric circular scales which commence at 234°. Counting from 
the outside, these are as follows: 

1. Degrees of arc, not numbered 

2. Zodiac signs according to the right ascensions, marked clockwise by their serial 
numbers. 

3. One-sixth parts of the zodiac signs in scale 2; marked but not numbered. 

4. GhatT scale, numbered from 1 to 60 clockwise; the 22nd gliatis commences, not at 
0°, but a little before it. 

5. One-third parts of a ghatT, marked but not labelled. 

6. Zodiac signs according to the oblique ascensions, shown by their serial numbers 
clockwise. 

7. One-sixth parts of the zodiac signs in scale 6, marked but not numbered. 

Pivoted at the centre is an elegant index, with dagger-shaped slender arms of 

unequal length; a plumb bob is to be tied to the shortest arm. 

Inscription 

An inscription in two lines is engraved at the top, one line above the slit and the 
second line on both sides of the slit. The metre of the verse in the first line is Anustubh. 

1 || srT gurave namah || snmatkisorasimhasya rdjye yamtram idam krtam | 
jyotirvid-ramanathena kotdkhye nagare vare |/| 

2 ||s<7mvflfj| 1884 pause mdse su [slit] kle pakse 2 guruvdsare || srih\\ 
‘Salutation to the glorious preceptor. This instrument was made in the 
kingdom of the glorious Kisorasimha by Jyotirvid Ramanatha in the 
excellent city by the name of Kota in Samvat 1884, on Thursday, the second 
[day] of the bright half of Pausa month. Glory.’ 

The date translates to 20 December 1827. Kota (25° 1 V N; 75°50 / E), the place of 


manufacture, was formerly the capital of the small semi-independent principality of the 
same name until its merger in the federal state of Rajasthan after 1947. Kishore Singh 
II was the ruler between 1819 and 1827. 
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This instrument was exhibited in a special exhibition on ‘Science in India’ in 
connection with the Festival of India at the Science Museum, London, from 24 March 
to 1 August 1982. 

Bibliography 

Anderson 1982, no. 133, p. 36. 
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L006 ® DHRUVABHRAMA-YANTRA & SINE QUADRANT BY BULHOMAL, 
1896 VS (AD 1839-40) 

225 x 179 x 2 mm 

New York, Columbia University, Butler Library (# 27-254) 



Figure L006.1 - Dhruvabhrama-yantra (courtesy Butler Library, Columbia University) 
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Crafted by Bhalumal, the well-known instrument maker of the mid-nineteenth 
century Panjab, the instrument is filled with so much numerical data that it looks more 
like a miniature encyclopaedia rather than a handy tool. One of the two sights attached 
at the two corners at the top is broken and lost. The remaining sight has two pinholes, 
one for viewing the sun and the other for the stars. The index of the Dhruvabhrama- 
yantra and that of the sine quadrant are missing. The gilded plate is excellently produced 
and engraved. 



Figure L006.2 - Polar Fish (detail from Figure L006.1) 

Dhruvabhrama-yantra 

There are two horizontal slits, one immediately below the other, one very short 
and another much longer. Both slits are interrupted in the middle by about 20 mm of 
space. 

In the space between the two halves of the upper slit is engraved the Polar Fish 
(dhruva-matsya) with many scales on the body and two curved feelers projecting 
outside. The fish faces towards the right-hand side. One would expect it to be the other 
way round. Below the mouth of the fish is engraved mu[kha] (mouth) and under the tail 
pu[ccha] (tail). Again for the time when the positions of a and (3 Ursae Minoris become 
interchanged, on the top of the tail is written mu[kha] and on the top of the mouth 
pu[ccha]. There are 12 inlaid silver points indicating the 12 stars which constitute the 
asterism dhruva-matsya. Ten of these are placed quite symmetrically on the outline of 
the body of the fish: one in the mouth, three at the end of the tail, three each on the upper 
and lower outline of the belly. Two more stars are placed above and below the curve 
between the body and the tail. This seems to be just a symbolic arrangement and not the 
actual disposition of the twelve stars. Below the fish figure, in the space between the 
two halves of the larger slit is written the year of manufacture: samvat 1896 (= AD 1839- 
40). 
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Figure L006.3 - Scales of the Dhruvabhrama-yantra (detail of Figure L006.1) 

Below these longitudinal apertures are drawn thirteen concentric circular scales. 
In other instruments, scales are generally constituted by two parallel lines, the space 
between which is graduated. But here, Bulhomal draws just a single circular line and 
graduates it with short vertical notches. The scales start at 234°. A thick line is drawn 
through all the scales at this degree. Likewise at the diametrically opposite point at 54° 
also a thick line cuts through all the scales, showing their midpoints. The scales contain 
the following elements: 

1. Names of lunar mansions (initials) at irregular intervals; their actual positions are 
shown in scale 3. 

2. Circular line, graduated in l/6th parts of a ghcitT (10 palas = 4 minutes = 1 arc- 
degree). 

3. Another circular line similarly graduated. At irregular intervals are inlaid silver 
points to indicate the positions of the lunar mansions, whose names are written in 
scale 1. 
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4. GhatT scale, with the 22nd ghatT at 0°. The ghatT numbers are always in two digits 
like 01, 02, 03, 04 ..., which is evidently due to European influence. 

5. Names of the lunar mansions (initials) and their meridian altitudes. Asvinl 
commences where Taurus ( vrsa) begins in scale 8. Abhijit is listed between 
Purvasadha and Uttcirasadha and not between Uttcirasadha and Sravana. Besides 
the 28 lunar mansions, three more stars are included in this scale: Prajdpati (5 
Aurigae), Lubdhaka (a Canis Majoris) and Apamvatsa (0 Virginis). The engraving 
is much cluttered and in parts difficult to decipher. There are also inlaid silver 
points. 

6 . Degree scale 

7. One-fifth parts of the zodiac signs which are shown in the scale below, numbered 
separately for each sign, as 06, 12, 18, 24, 30. 

8 . Twelve unequal divisions in which the name of the zodiac signs and their right 

ascensions are engraved. 

9. The names of the lunar mansions (initials), their polar longitudes and the direction 
{da = daksina, ‘south) and u = Uttara, ‘north’), written at irregular intervals. The 
positions of the stars are indicated by inlaid silver points. Because all the 28 could 
not be accommodated here, some are engraved inside the innermost circle. It is 
difficult decipher many names and the numerical values. 

10. Degree scale. 

11. One-fifth parts of the zodiac signs which are marked in the scale below, labelled 
separately for each sign, as 06, 12, 18, 24, 30. 

12. Twelve unequal divisions in which the name of the zodiac signs (initials) and their 
oblique ascensions are engraved. 

13. Inside the innermost circle are engraved the names of some lunar mansions 
(initials), their polar longitudes, and the direction, which could not be 
accommodated in scale 9. 
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Table L006-1 Lunar Mansions, their Meridian Altitudes 1372 and Polar Longitudes 1373 



Lunar Mansions 

Junction 

Stars 

Meridian 

Altitudes 

Polar 

Longitudes 

1 

A[svinT] 

(3 Arietis 

68; 18 N 

79;52 S 

2 

Bha[ ram] 

41 Arietis 

62;00 N 

? 

3 

Kr[ttika] 

r| Tauri 

64; 24 N 

83;36 S 

4 

Ro[hinT] 

a Tauri 

72;21 N 

75;31 S 

5 

Mr[gasira] 

X Orionis 

76; 15 N 

?S 


Pra[japati ] 

6 Aurigae 

77;05 N 

70;-5 S 

6 

A[rdra] 

a Orionis 

37;22 S 

? 


Lu[bdhaka] 

a Canis 
Majoris 

37;45 S 

? 

7 

Puna] r\>asu ] 

|3 Geminorum 

62;40 N 

? 

8 

Pulsya ] 

6 Cancri 

- 


9 

[A]sle[sd] 

t, Cancri 

78;39 N 

69;23 S 

10 

Ma[ghd] 

a Leonis 

78;40 N 

? 

11 

Pa[ rva ]phd[lgum] 

6 Leonis 

70;30 N 

78 S 

12 

U[ttara]phd[lgum ] 

|3 Leonis 

75;48 S 

72;12 S 

13 

Ha[ sta ] 

6 Corvi 

74;55 S 

? 

14 

Ci[ trd ] 

a Virginis 

58;09 

? 


Apam[ vatsa ] 

0 Virginis 

83;09 N 

51;9 S 

15 

Svd[ti] 

a Bootis 

68; 16 N 

74;54 S 

16 

Vi[sdkhd] 

a Librae 

69;54 S 

46;6 

17 

Anu[ radhal 

6 Scorpii 

66 ; 19 - 

34; 19 S 


1372 Engraved in scale 5. 

1373 Engraved in scales 9 and 13. Several entries are difficult to decipher. 
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Lunar Mansions 

Junction 

Stars 

Meridian 

Altitudes 

Polar 

Longitudes 

18 

Jye[sthd] 

a Scorpii 

64;28 - 

32;23 

19 

Mu [la] 

X Scorpii 

58; 14 S 

26;15 S 

20 

Pu[ rvd ]sd[ dha ] 

5 Sagittarii 

65;17 S 

29;27 S 

22 

Abhi[jit] 

a Lyrae 

51; 25 N 

83;26 N 

21 

U[ ttard ]sd[ dha ] 

o Sagittarii 

61;45 S 

29;46 S 

23 

Sra[vana] 

a Aquilae 

81;08 N 

66;52 S 

24 

Dha[ nisthd ] 

(3 Delphini 

72;36 N 

75;24 S 

25 

Sa[ tabhisd] 

X Aquarii 

82;48 S 

50;48 S 

26 

Pu[ rva ]bhd[ drapada ] 

|3 Pegasi 

71; 12 N 

84;36 S 

27 

U[ ttara ]bhd[ drapada] 

y Pegasi 

63; 24 N 

76;48 S 

28 

Re[vatT] 

l, Piscium 

81; 15 N 

66;54 S 


Table L006-2 Scales 8 & 12: Right and Oblique Ascensions of the Zodiac Signs 

Scale 8 rising times (in palas ) at the equator ( lankodayas ); Scale 12 rising times (in 

palas) at the observer’s latitude ( sviyodayas ). The letters u (udaya = rising or uttara = 
north), da (daksina = south), ma (?) and the numbers that follow are not clear. 


Signs 

RA scale 8 

OA scale 12 

Mesa 

278 u ma 90 

203 u 58 

Vrsa 

299 u u 78 

239 u 70 

Mithuna 

323 u u 69 

298 u 79 

Karka 

323 u u 66 

348 u 82 

Simha 

299 u u 69 

359 u 79 

Kanyd 

278 u u 78 

353 u 70 

Tula 

278 u ma 90 

353 u 58 


7 
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Signs 

RA scale 8 

OA scale 12 

8 

Vrscika 

299 u. da IS 

359 u 46 

9 

Dhanuh 

323 u da 69 

348 u 37 

10 

Makar a 

323 u da 66 

298 u 34 

11 

Kumbha 

299 u da 69 

239 u 37 

12 

Mina 

278 u da 78 

203 u 46 
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Figure L006.4 - Sine Quadrant (courtesy Butler Library, Columbia University) 


Sine Quadrant 

Thirty horizontal and thirty vertical parallels produce a grid of squares. Each 
square in the grid is sub-divided into 9 small sub-squares, not by lines, but by dots along 
the horizontal and vertical lines. Thus the vertical and horizontal lines are divided into 
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90 parts. The columns in the uppermost horizontal row are numbered from 1 to 30, 
starting from the arc and reaching up to the apex. Likewise in the first column to the 
left, the rows are numbered from 1 to 30, starting from the arc and reaching up to the 
apex. An arc of the obliquity of the ecliptic is drawn a little to the right of cosine line 
19. In the space between the 19th and 18th cosine lines, the sine lines are numbered 
from the radius up to the arc; so also in the space between the 19th and 18th sine lines, 
the cosine lines are numbered from the radius up to the arc. 

The arc carries three scales. The innermost scale is divided into 90 degrees of arc. 
This scale and the other two scales are divided into 15 ghatTs and labelled from both 
ends, so that the ghatTs can be counted from the sunrise or up to the sunset ( unnataghatTs) 
or up to or from the midday ( nataghatTs ). In the second scale, the degrees are numbered 
in groups of 6° and labelled in both directions in the following manner. 90 na: u 6; 84 
na; u 12; 78 na: u 18 ... 18 na: u 78; 12 na: u 84; 6 na: u 90. Here na refers to natdmsa, 
‘zenith distance in degrees’, and u expands to u[nnatdmsa] altitude in degrees. In the 
next column the ghatTs are numbered in the same style. 15 na: u 1; 14 na: u 2; 13 na: u 
3 ...3 na: u 13,2 na: u 14; 1 na: u 15. Here na means na[ taghatTs ] time interval in ghatTs 
between midday and time of observation, while u implies u[nnataghatTs] time interval 
in ghatTs between the sunrise and the time of observation or between the time of 
observation and the sunset. 
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Figure L006.5 - Maker’s Signature (detail of Figure L006.1) 

Inscription 


On both sides of the upper slit, is engraved an inscription, in the Anustubh metre: 
srTbhavdnTsvaram dhyattva dyunisamgavabodhanam j 
turyyam dhruvabhidham yantram bulhomallena nirmite (sic! read °am) || 
‘Having meditated upon the glorious Parvatl and Siva, this Dhruvabhrama-yantra 
(lit. the quadrant instrument designated as Dhruva), was constructed by Bhalumal 
(bulhomalla ) for knowing of the parts of the day and of the night.’ 

Bibliography 

Sarnia 2015b, no. 20, pp. 279-281. 
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L007 ® DHRUVABHRAMA-YANTRA & SINE QUADRANT ATTRIBUTABLE 
TO BULHOMAL 

Not dated, mid-19th century 
116 x 115 mm 

London, Victoria and Albert Museum (# IM 11-1915) 1374 

This instrument is not signed, but because of the close resemblance between the 
sine quadrant on the back of this instrument and the same in Bulhomal’s signed piece at 
the Columbia University (L006), it can be safely attributed to Bulhomal. The plate is 
almost square with a length of 116 and width of 115 mm. The indices on the front and 
on the back are lost. The plate is highly polished and appears gilded. 

Dhruvabhrama-yantra 

On the front side, the instrument maker introduced an innovation in the design of 
the Dhruvabhrama-yantra. Since the rising times of the six signs from Aries to Virgo 
repeat in the reverse order in the next six signs from Libra to Pisces, he combined the 
two halves of the zodiac by writing the names of the twelve signs in six pairs and the 
related 28 lunar mansions in 14 pairs. Accordingly the ghatl scale carries only 30 ghatis. 
He must have suitably modified the multiple-armed index, but it is broken and lost. 

There is no horizontal slit; the upper edge of the plate can be used for viewing the 
two stars a and (3 of Ursa Minor in one line. A diagonal line is drawn joining the upper 
right hand side corner to the centre as the starting point of the scales. There are seven 
concentric circular scales. Counting from the outside, these are 

1. A scale of 30 units numbered from 1 to 30, starting from the diagonal and 
proceeding clockwise. Each division here represents 12° or 2 ghatis. These 
divisions are further sub-divided, by dots on the upper line, into 6 parts of 2° or 
20 palas (=12 minutes). 


1374 


The Victoria and Albert Museum wrote that they do not permit the publication of private 
photography of their objects. Therefore, I regret that I cannot add here my photos of this 
extraordinary specimen. 
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2. Each unit above is divided here into 3 parts (i.e. 4°) and labelled as 20, 30, 60 in 
the clockwise direction. 

3. One-fourth parts of the cells in the scale above (i.e. 1 °). 

4. The circle is divided into 6 unequal parts and labelled at the end of each division 
with the names of a pair of the zodiac signs; one of these names is written straight 
and the other upside-down (shown here in italics). The names, starting from the 
diagonal line are Tula, Mesa; Mina, Vrsa; Kumbha, Mithuna; Makara, Karka; 
Dhanuh, Simha; Vrscifka], Kanya. 

5. Each of these signs is divided into 9 parts, on some are written the initial letters of 

the names of the lunar mansions, 1375 alternately upside-down and straight, starting 
from the diagonal and proceeding clockwise. Written first are the names from 
A[svim] up to Ci[tra] in the clockwise direction and then in reverse direction the 
names from Svcifti] to Re[vatT] upside-down (shown here in italics ): A[svinl]; 
Revati, Bha[ranl]; U[ttara-bhadrapada], Kr[ttika]; Pu[ rva-bhadrapada ], 

Ro[hinI]; Sa[tabhisd], Mr[gasira]; Dha[nisthd], Ardra; Abhijit, Pu[narvasu]; 
U[ttarasadha], Pusya; Pu[rvasadha], [A]sle[sa]; Mu[la], Ma[gha]; Jye[sthd], 
Pu[rva-phalgunl]; A[nuradha], U[ttara-phalgunl]; Vifsdkhd], Ha[sta]; SvdftiJ, 
Ci[tra]; the twenty-third lunar mansion Sravana is omitted. 

6. Each of the six signs in scale 4 is divided here into 30 degrees. 

7. Groups of 6 degrees in the above scale (which are unequal) are labelled clockwise 
as 6, 12, 18,24, 30. 

The instrument maker seems to have made a mistake in pairing the signs. 
Following the system adopted for the lunar mansions, the pairing of the signs should 
have been Mina, Mesa; Kumbha, Vrsa; Makara, Mithuna; Dhanuh, Karka; Vrscika, 
Simha; Tula, Kanya. 

The arrangement of the scales, the arrangement of the zodiac signs and lunar 
mansions in pairs in scales 4 and 5, and especially the absence of a distinct ghatT scale 
are radically different from Padmanabha’s prescriptions. A circular piece with a short 
projecting band, which is apparently broken, is attached to the centre of the plate by 


1375 


Aslesa, however, is abbreviated as sle. 
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means of a screw. This is obviously the remnant of the index. It is not clear what kind 
of index this would have been; was it the usual four-armed index or of a different kind? 
The peculiar arrangement of scales and the absence of the index make it difficult to say 
how this instrument actually functioned. 

Sine Quadrant 

Fortunately, there is no doubt about the instrument engraved on the back, which 
is clearly a sine quadrant. Because of the close similarity of this with the sine quadrant 
on the Dhruvabhrama-yantra at the Columbia University (L006), because both show 
extraordinarily good workmanship, and because both are highly ornate pieces, it is quite 
certain that the present piece is also by Bulhomal. Here also the index is missing, but 
the hole at the apex is clearly visible where it would have been attached. 

The borders on all four sides are decorated with a series of five-petalled flowers. 
The entire right-hand side corner outside the arc of the quadrant is filled with a floral 
pattern with the outlines of three large flowers. 

Inside these ornate borders, the quadrant proper is engraved with a grid of 30 
horizontal and 30 vertical lines. Each square in the grid is sub-divided into 4 small 
squares, by dots in the middle of the horizontal and vertical lines. Thus the vertical and 
horizontal lines are divided into 60 parts each. The columns in the uppermost horizontal 
row are numbered from 1 to 30, starting from the arc and reaching up to the apex. 
Likewise in the first column to the left, the rows are numbered from 1 to 30, starting 
from the arc and reaching up to the apex. An arc of the obliquity of the ecliptic is drawn 
a little to the right of cosine line 19. In the space between the 19th and 18th cosine lines, 
the sine lines are numbered from the radius up to the arc; so also in the space between 
the 19th and 18th sine lines, the cosine lines are numbered from the radius up to the arc. 
The arc carries four scales. Counting from the inside, these are as follows. 

1. Divided in half degrees. 

2. Divided in single degrees. 

3. Groups of 6° are numbered and labelled in both directions in the following 
manner. 90 na: u 6; 84 na: u 12; 78 na: u 18 ... 18 na: u 78; 12 na: u 84; 6 na: u 
90. Here na refers to natamsa, ‘zenith distance in degrees’, and u expands to 
ufnnatamsa] altitude in degrees. 
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4. Here groups of 6° are treated as single ghatis, which are marked in the same style 
as in the above scale. 15 na: u 1; 14 na: u 2; 13 na: u 3 ...3 na: u 13, 2 na: u 14; 
1 na: u 15. Here na means na[taghatis], time interval in ghatis between midday 
and time of observation, while u implies u[nnataghatis], time interval in ghatis 
between the time of observation and the sunrise or the sunset. 

Below this scale, approximately below 11 na, are written ka 6, mi 12 (upside- 
down) and vr 2 vr 8 (straight). These are clearly the initial letters of four zodiac signs 
and their serial numbers. Fully expanded they read Ka[nya] (Virgo) 6, MT[na] (Pisces) 
12; Vr[sa] (Taurus) 2, Vr[scika] (Scorpio) 8. It is not clear what these engravings 
signify. 

Bibliography 

Anderson 1982, no. 130, p. 35. 
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L008 DHRU V AB HR AM A- Y ANTRA & SINE QUADRANT, NOT SIGNED, NOT 
DATED 


19th century 

Silver inlay on a wooden plate, radius 457 mm 
Hastings-on-Hudson, NY, Tesseract 



Figure L008.1 - Dhruvabhrama-yantra (photo courtesy Dr David Coffeen) 


Dhruvabhrama-yantra 

Like the Dhruvabhrama-yantra made by Motlrama in 1784 (L002), the present 
specimen is also made of wood with lines and letters inlaid with silver wire. An attempt 
is made here to modify further the innovation introduced by Bulhomal in the preceding 
specimen (L007). Since the rising times of the six signs from Aries to Virgo repeat in 
the reverse order in the next six signs from Libra to Pisces, Bulhomal combined in the 
previous specimen the two halves of the zodiac by writing the names of the twelve signs 
in six pairs and the related 28 lunar mansions in 14 pairs in circular scales. The next 
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logical step is to place these pairs of signs in semi-circular scales which is done in the 
present specimen. 

Unfortunately, the silver wire came off in many places and it is impossible to 
decipher the numbers and letters with certainty. All that one can see is that in the 
outermost scale, each cell is filled with the names of a pair of zodiac signs. Apparently 
some of these eight semi-circular scales pertain to zodiac signs in their right ascensions 
and some to zodiac signs in their oblique ascensions. 

There is a longitudinal slit on the diameter of the semi-circular scales for viewing 
the stars a and (3 of Ursa Minor in one line. The slit is interrupted in the middle by a 
hole. Probably an index modified to show the sidereal time, ascendant and culmination 
may have been pivoted here. 



Figure L008.2 - Sine quadrant on the reverse (photo courtesy Dr David Coffeen) 


Sine Quadrant 

The reverse side of this wooden board is designed as a sine quadrant with 30 
vertical and 30 horizontal parallels which are, however, not numbered. The arc is 
divided in 1 ° and 6°. Groups of 6° appear to have been numbered from 1 to 15 on the 
edge of the quadrant. 
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Figure L008.3 - Graduated edge (photo courtesy Dr David Coffeen) 


At the 12th division, a quarter circle is drawn to represent the circle of obliquity. 
There is another quarter circle drawn with a radius which is about a half of the other 
radius. Above the horizontal radius are three words which are indecipherable. A plumb 
line is suspended from the apex of the quadrant. 



Figure L008.4 - Detail of the sine quadrant (photo courtesy Dr David Coffeen) 

Bibliography 

Tesseract, Catalogue 30, lot 20 
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L009® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT, NOT SIGNED, NOT 
DATED 


Jodhpur, 19th century 
163 x 144 mm 


London, Science Museum (# 1990-581) 



Figure L009.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


This and the next Dhruvabhrama-yantra (L010) are equipped with the most 
flamboyant indices, but the circular scales on both the instruments are not quite correct. 
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The present specimen is made of a rectangular plate. To one of the shorter sides are 
attached two sighting vanes. A horizontal slit is cut into the plate on the same side. 
Below this slit is engraved on the left aksabhci 6 (equinoctial shadow 6 digits) and on 
the right akscimsa 26 (latitude 26°). This latitude corresponds to that of Jodhpur, where 
the instrument may have been produced. 

Dhruvabhrama-yantra 

Below the horizontal slit, there are nine circular scales which commence at 234° 
and proceed clockwise. This point of the vernal equinox is marked with a floral design 
outside the circular scales. 1376 No other instrument has such a mark to show the vernal 
equinox. The scales, counted from the outside, are as follows: 

1. One-sixth parts of a ghatT, i.e. 10 palas or 4 minutes; the divisions are uneven. 

2. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

Scales 3-6 pertain to the zodiac signs in their right ascensions. 

3. Names of lunar mansions (initials) followed by their polar longitudes; AsvinT at 
12° of Aries. 

4. One-third parts of the cells in the next scale, i.e. 2° of the signs. 

5. Each sign marked in scale 6 is divided here into 5 parts of 6° and numbered 6, 12, 
18, 24, 30. 

6. Twelve equal divisions containing the names of the zodiac signs (initials), 
followed by serial numbers. Interestingly Mesa is given the serial number 0. 

Me 0, Vr 1, Mi 2, Ka 3, Si 4, Ka 5, Tu 6, Vr 7, Dh 8, Ma 9, Ku 10, MT11. 

Scales 7-9 pertain to the zodiac signs in their oblique ascensions. 

7. Halves of the cells in the next scale, i.e. 3° 

8. One-fifth parts of the zodiac signs marked in scale 9, numbered separately for each 
sign as 6, 12, 18, 24, 30. 

9. Twelve equal divisions containing the names of the zodiac signs according to their 
oblique ascensions; initial syllables followed by the serial number as in scale 6. 
Actually the divisions in scales 6 and 9 ought to be unequal and different from one 

set to the other, but that is not the case here. 
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Because of patina, it is faintly visible in Figure L009.1. 
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Table L009-1 Scale 3: Lunar Mansions and their Polar Longitudes 
The scale commences with the 28th lunar mansion RevcitT. 



Lunar Mansions 

Junction Stars 

Polar Longitudes 

28 

Re[vatl] 

'C Piscium 

18;46 

1 

A[svim] 

(3 Arietis 

26;46 

2 

Bha[ ram] 

41 Arietis 

39 

3 

Kr[ttikd] 

r| Tauri 

56 

4 

RofhinT] 

a Tauri 

67 

5 

Mr[gasird] 

1 Orionis 

80 

6 

A[rdra] 

a Orionis 

84;46 

7 

Pu[ narvasu ] 

(3 Geminorum 

112 

8 

Pu[ sya ] 

6 Cancri 

124 

9 

A[ slesd ] 

t, Cancri 

125 

10 

Ma[ghd] 

a Leonis 

157 

11 

Pu[ rva-phalgum] 

6 Leonis 

166 

12 

U[ttara-phalgum] (3 Leonis 

173 

13 

Ha[ sta ] 

6 Corvi 

188;46 

14 

Ci[ trd ] 

a Virginis 

201 

15 

Svd[ti] 

a Bootis 

216 

16 

Vi[sdkhd] 

a Librae 

230 

17 

A[nuradha] 

5 Scorpii 

242 

18 

Jye[sthd] 

a Scorpii 

248 

19 

Mil [la] 

X Scorpii 

260 

20 

Pu[ rvasadha] 

5 Sagittarii 

263 

21 

U[ttardsadha] 

a Sagittarii 

276 

22 

A[bhijit] 

a Lyrae 

279 
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Lunar Mansions 

Junction Stars 

Polar Longitudes 

23 

Sra[vana] 

a Aquilae 

293 

24 

Dha[ nistha ] 

|3 Delphini 

304 

25 

Sa[ tabhisci ] 

X Aquarii 

328 

26 

Pu[ rva- 
bhadrcipcida] 

(3 Pegasi 

343 

27 

U[ ttara- 
bhadrcipcida ] 

Y Pegasi 

355 



Figure L009.2 - Index of the Dhruvabhrama-yantra (detail of Figure L009.1) 


Index 

Four arms of varying lengths are added to the circular centre which is decorated 
by a flower with six petals. The longest arm is given the form of a fish tail and the 
shortest is shaped like a face with a long nose and long eyebrows, all drawn in one line, 
and two round eyes. The tips of the arms are joined by thin bands bearing decorative 


engravings. 
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Figure L009.3 - Sine quadrant (photo by S. R. Sarma) 

Sine Quadrant 

A sine quadrant is engraved on the reverse side. The horizontal radius is divided 
into 30 parts and from each point of division cosine lines are drawn parallel to the 
vertical radius. These are labelled in groups of three as 3, 6, 9, 12 ...30. The space 
between the 13th and 14th cosine lines is divided to indicate the transverse position of 
the sine lines, and similarly numbered in groups of three. 

There are three scales on the arc of the quadrant. The outermost scale is divided 
into 15 ghatTs and numbered serially from 1 to 15, starting from the vertical radius and 
reaching up to the horizontal radius with the sights. The ghati scale is extended by two 
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ghatis, beyond the vertical radius, which are numbered upside down as 1, 2. In the 
middle scale, each ghatT is divided into 3 parts (i.e. 20 palas or 8 minutes) and in the 
innermost scale into 6 parts (i.e. 10 palas or 4 minutes, or 1 degree of arc). 

The index pivoted at the apex is broken and lost; all that remains is a short stub. 

Provenance 

Came up for auction at Christie’s in 1990, when it was acquired by the Science 
Museum. 

Bibliography 

Christie’s, London, auction catalogue of 27 September 1990, lot 188, p. 38. 
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L010® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT MADE FOR YADO 

JOSI OF ukala-grAma 

Not signed or dated, 19th century 
112 x 104 mm 

Pune, Raja Dinkar Kelkar Museum (# KM 31-13) 



Figure L010.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


This is an elegantly made specimen with a highly ornate index. The plate is not 
uniformly flat on the obverse side but tapers down from the centre to the edges so that 
the index does not rub against the scales when it is rotated. It is also thicker where it is 
extended to form the two sighting vanes. On the upper side where the sighting vanes 
are, a long horizontal slit is cut in the plate. 
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On the obverse side, above the slit is engraved aksabhd 4\20 (equinoctial shadow 
4;20), to the left of the slit mukha (mouth [of the Polar Fish]) and below that palamsa 
20 (latitude 20°); to the right of the slit puccha (tail [of the Polar Fish]) and below that 
ayandmsa 19/10 (degrees of precession 19;10). 13 " These indicate that this 
Dhruvabhrama-yantra was prepared for the latitude of 20° where the noon equinoctial 
shadow {aksabhci), that is the shadow thrown at the equinoxes by a gnomon of 12 digits 
(.ahgulas ), measures 4 digits ( ahgulas ) and 20 sub-digits ( vyahgulas ), at a time when the 
precession is 19; 10°. On the reverse side, above the horizontal slit, is engraved ukala- 
grama-sthita yado josi (sic!), ‘Yado Josi, resident of Ukala village.’ Yado Josi must be 
the astronomer who prepared the technical design of the instrument and got it fabricated 
by an artisan. It is likely that Ukala, his place of residence, is identical with the modern 
Akola which lies roughly on the latitude of 20 degrees (more exactly, lat. 20° 42 / N, 
long. 77° 02 / E). 

The obverse side is fashioned as the Dhruvabhrama-yantra and the reverse side as 
the sine quadrant. However, neither side is correctly designed. In the Dhruvabhrama- 
yantra, the scale 4 and 7 carry the names of the zodiac signs. The former should be 
divided in 12 unequal parts according to the right ascensions, but it is divided in 12 equal 
parts. Scale 7 appears to be divided into 12 unequal divisions according to oblique 
ascensions. On the reverse side, the sine quadrant carries 24 vertical parallels instead of 
30 and these are partially obliterated for reasons unknown. 

Dhruvabhrama-yantra 

Below the horizontal slit, there are seven circular scales, all commencing at 234° 
and proceeding clockwise. Counting from the outside, these are as follows: 

1. Ghatx scale, numbered from 1 to 60, with the 22nd ghatT starting at 0°. 

2. Names of the lunar mansions (initials) followed by their polar longitudes 
(. dhruvaka ). 

3. One-fifteenth parts of the zodiac signs, which are shown in the next scale. 


1377 According to Pingree 1996, p. 181, the noon equinoctial shadow of 4;20 corresponds to a latitude 
of 19;52°, i.e. almost 20°. Therefore what the instrument calls palamsa means in effect aksamsa. 
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4. Twelve equal divisions in which are engraved the names of the zodiac signs 
(initials), followed by their meridian altitudes and their directions {da = daksina , 
south; it = ut tar a, north). 

5. Names of the lunar mansions (initials), beginning with Uttara-bhadrapada, 
followed by the polar longitudes ( dhruvaka ) and meridian altitudes 
(madhyonnatamsa). 

6. One-fifteenth parts of the zodiac signs, which are shown in the next scale. 

7. Twelve unequal divisions in which the names of the zodiac signs (initials) are 
engraved. 

8. blank. 

Table L010-1 Scale 2: Lunar mansions and their Polar Longitudes 

The scale commences from the twenty-eighth lunar mansion RevatT. 



Lunar Mansions 

Junction Stars 

Polar Longitudes 

28 

Re[vati] 

t, Piscium 

19; 10 

1 

A[svim] 

(3 Arietis 

27;10 

2 

Bha[ ram] 

41 Arietis 

40; 10 

3 

Kr[ttikd] 

q Tauri 

57;10 

4 

Ro[hinT] 

a Tauri 

68;10 

5 

Mr[gasird] 

X Orionis 

81;10 

6 

A[rdra] 

a Orionis 

85;10 

7 

Pu[ narvasu ] 

(3 Geminorum 

113; 10 

8 

Pulsya ] 

5 Cancri 

125; 10 

9 

A[ slesd ] 

t, Cancri 

126; 10 

10 

Ma[ghd] 

a Leonis 

148; 10 

11 

Pu[ rva-phdlgum] 

5 Leonis 

167; 10 

12 

U[ ttara-phdlgum] 

(3 Leonis 

174; 10 

13 

Ha[ sta ] 

5 Corvi 

189; 10 

14 

Ci[ trd ] 

a Virginis 

202; 10 
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Lunar Mansions 

Junction Stars 

Polar Longitudes 

15 

Sva[ti] 

a Bootis 

217;10 

16 

Vi[sakha] 

a Librae 

231:10 

17 

A[nuradha] 

6 Scorpii 

243; 10 

18 

Ja /sic! Jyesthd] 

a Scorpii 

249; 10 

19 

Mu [la] 

X Scorpii 

261; 10 

20 

Pu[ rvasadha] 

6 Sagittarii 

274; 10 

21 

A[bhijit] 

a Lyrae 

277; 10 

22 

U[ ttarasadha ] 

o Sagittarii 

280; 10 

23 

Sra[vana] 

a Aquilae 

294; 10 

24 

Dha[ nistha ] 

(3 Delphini 

305;10 

25 

Sa[ tabhisa ] 

X Aquarii 

329; 10 

26 

Pu[ rva- 
bhadrapada] 

(3 Pegasi 

344; 10 

27 

U[ ttara- 
bhadrapada] 

y Pegasi 

356;10 

Table L010-2 Scale 4: Zodiac 

signs and their Meridian Altitudes 


Zodiac Signs 

Modern Names 

Meridian 

Altitudes 

1 

Me[ sa ] 

Aries 

76 S 

2 

Vr[sa] 

Taurus 

87 S 

3 

Mi[ thuna ] 

Gemini 

87 N 

4 

Ka[ rka ] 

Cancer 

88 N 

5 

Sim[ha] 

Leo 

86 S 

6 

Ka[nyd] 

Virgo 

75 S 
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Zodiac Signs 

Modern Names 

Meridian 

Altitudes 

7 

Tu[ld] 

Libra 

64 S 

8 

Vr[ scika ] 

Scorpio 

53 S 

9 

Dha[nuh] 

Sagittarius 

47 S 

10 

Ma[kara] 

Capricorn 

48 S 

11 

Kuni[bha ] 

Aquarius 

54 S 

12 

MT[na] 

Pisces 

65 S 


Table L010-3 Scale 5: Lunar Mansions, their Polar Longitudes and Meridian Altitudes 

The scale commences from the twenty-seventh lunar mansion Uttara-bhadrapada. The 

polar longitudes given here differ from those in scale 2. 



Lunar 

Mansion 

Junction 

Stars 

Polar 

Longitudes 

Meridian 

Altitudes 

27 

U[ ttara- 
bhadrapcida ] 

y Pegasi 

6 

8 S 

28 

Re[vatT] 

'C Piscium 

19 

76- 

1 

A]svinT] 

(3 Arietis 

31 

89 N 

2 

Bha[ ram] 

41 Arietis 

44 

84 N 

3 

Kr[ttika] 

\] Tauri 

59 

87 N 

4 

Ro[him] 

a Tauri 

66 

87 N 

5 

Mr/gasiraJ 

X Orionis 

77 

83- 

6 

A[rdra] 

a Orionis 

82 

82 S 

7 

Pu[ narvasu ] 

(3 Geminorum 

115 

83 N 

8 

Pu[,sya ] 

6 Cancri 

125 

89 N 

9 

A] slesd ] 

t, Cancri 

133 

83- 

10 

Ma[ghd] 

a Leonis 

148 

84 S 



L010 - Dhruvabhrama-yantra & Sine Quadrant made for Yado Josi of Ukala-grama 


3419 



Lunar 

Mansion 

Junction 

Stars 

Polar 

Longitudes 

Meridian 

Altitudes 

11 

Pu[ rva- 
phalgum] 

6 Leonis 

171 

88 S 

12 

U[ ttara- 
phalgum] 

(3 Leonis 

179 

84 S 

13 

Ha[ sta ] 

6 Corvi 

185 

57 S 

14 

Ci[tra] 

a Virginis 

207 

61 S 

15 

Sva[ti] 

a Bootis 

230 

85 N 

16 

Vi[sakha] 

a Librae 

231 

51 S 

17 

Afnuradha] 

6 Scorpii 

242 

48 S 

18 

Jye[sthd] 

a Scorpii 

248 

45 S 

19 

Mu [la] 

b Scorpii 

258 

38 S 

20 

Pu[ rvasadha] 

6 Sagittarii 

272 

41 S 

21 

U[ttarasadha] 

a Sagittarii 

278 

41 S 

22 

A[bhijit] 

a Lyrae 

299 


23 

Sra[vana] 

a Aquilae 

305 

79 N 

24 

Dha[nisthd] 

(3 Delphini 

318 

67 S 

25 

Sa[ tabhisd] 

X Aquarii 

339 

60S 

26 

Pu[ rva- 
bhadrapada] 

(3 Pegasi 

343 

86 S 
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Dhruvabhrama-yantra of Padmanabha 



Figure L010.2 - Index of the Dhruvabhrama-yantra (detail of Figure L010.1) 

Index 

At the centre is pivoted a beautifully crafted four-armed index. In the middle of 
the index is engraved a lotus with eight petals in each of the four layers. The washer is 
also shaped like a lotus. The shortest arm, on which a face is engraved, has a hole at the 
bottom for suspending the weight which keeps it always in a vertical position. 
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Figure L010.3 - Sine quadrant on the reverse (photo by S. R. Sarma) 


Sine Quadrant 

On the reverse side is the sine quadrant where 24 vertical lines are drawn (instead 
of 30); these are partly obliterated, but retained inside a quarter circle drawn at half the 
radius. There are three scales along the arc of the quadrant. The outer scale consists of 
single degrees. The middle scale is marked for each 6° and numbered anti-clockwise 
from 1 to 15. In the inner scale, each of these divisions of 6° are subdivided into 5 units 
of 1.2 degrees each. The purpose of such a sub-division is not known. Beyond the arc is 
the elegant outline of an eight-petalled lotus which matches with the lotus on the index 
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Dhruvabhrama-yantra of Padmanabha 


on the observe side. Originally there was an index on this side also, but it is now lost. 
The copper pin which held the index can be seen at the apex of the quadrant. 



Figure L010.4 - Inscription on the reverse (detail of Figure L010.3) 

Inscription 

|| ukala-grama-sthita-yado-josi || 

‘ Yado JosI, resident of the Ukala village.’ 
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LO11 DHRU V AB HR AM A- Y ANTRA & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 
222 x 220 mm 

PLU; ex-London, Sotheby’s 2010 



Figure L011.1 - Dhruvabhrama-yantra (courtesy Sotheby’s, London) 
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Dhruvabhrama-yantra of Padmanabha 


This is a well-crafted specimen. The scales are carefully divided and the 
orthography is excellent. The Dhruvabhrama-yantra on the obverse is so made that it 
can show sidereal time with an accuracy of 4 minutes and the ascendant and culmination 
with an accuracy of 2 degrees of arc. 



Figure L011.2 - Dhruvabhrama-yantra without the index (courtesy Sotheby’s, London) 

Dhruvabhrama-yantra 

It is an oblong brass plate with a narrow horizontal slit close to and parallel to a 
shorter side. Below the slit are drawn eight concentric circular scales, which commence 
at 234°. A diameter is drawn from this point up to 54° which is the midpoint of all 
scales. Counting from outside, the scales are as follows: 

1. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

2. One-sixth parts of a ghatT, i.e. 10 palas or 4 minutes. 

3. Names of the 28 lunar mansions (initials) as related to the signs shown in scale 5. 
One-fifteenth parts of the zodiac signs shown in scale 5. 


4 . 
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5. Names of the zodiac signs (according to their right ascensions), labelled as Mesah, 
Vrsah, Mithunah, Karkah, Simhah, Kanyd, Tula (sic! Tula), Vrscikah, Dhanuh, 
Makarah, Kumbhah and Minah. 

6. Names of the 28 lunar mansions (initials) as related to the signs shown in scale 8. 

7. One-fifteenth parts of the zodiac signs shown in scale 8. 

8. Names of the zodiac signs (according to their oblique ascensions), labelled as in 
scale 5. 

Inside the i nn ermost circular scale are engraved the initial syllables of the Sanskrit 
names of the 28 lunar mansions together with their meridian altitudes 
(,madhyonnatamsa ) in nine continuous lines. 


Table L011-1 Lunar Mansions and their Meridian Altitudes 



Lunar Mansions 

Junction Stars 

Meridian 

Altitudes 

1 

A[ svim] 

(3 Arietis 

87 

2 

B[harani] 

41 Arietis 

80;39 

3 

Kr[ttika] 

x] Tauri 

83 

4 

Ro[him] 

a Tauri 

86;54 

5 

Mr/gasiraJ 

X Orionis 

87; 20 

6 

A[rdra] 

a Orionis 

84;30 

7 

Pu[narvasu] 

(3 Geminorum 

80;56 

8 

Pulsya ] 

5 Cancri 

87;31 

9 

A[slesd] 

t, Cancri 

83;10 

10 

Ma[ghd] 

a Leonis 

83; 15 

11 

Pu( sic! pu)[r\>a- 
phdlgum] 

5 Leonis 

87;32 

12 

U[ ttara-phalgum] 

|3 Leonis 

86 

13 

Ha[ sta ] 

5 Corvi 

56;8 

14 

Ci[ trd ] 

a Virginis 

59;56 
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Lunar Mansions 

Junction Stars 

Meridian 

Altitudes 

15 

Svd[ti] 

a Bootis 

84;35 

16 

Vi[ sakha] 

a Librae 

51;37 

17 

A[nuradha] 

5 Scorpii 

48;6 

18 

Jye[sthd] 

a Scorpii 

46;4 

19 

Mu [la] 

X Scorpii 

39;53 

20 

Pu[ rvasadha] 

5 Sagittarii 

42;51 

21 

U[ttarasadha] 

a Sagittarii 

43;16 

22 

A[bhijit] 

a Lyrae 

68;47 

23 

Sra[vana] 

a Aquilae 

80;53 

24 

Dha[nisthd] 

|3 Delphini 

88;51 

25 

Sa[ tabhisd ] 

X Aquarii 

64;4 

26 

Pu[ rva- 
bhadrapada ] 

(3 Pegasi 

53;4 

27 

U[ ttara- 
bhadrapada ] 

y Pegasi 

45;20 

28 

RevatT 

'C Piscium 

80 


Loosely pivoted to the centre of the plate is an index with four arms of different 
lengths. 

Sine Quadrant 

On the back of the plate is engraved a sine quadrant with a radius of 192 mm. The 
horizontal radius at the top is divided into 30 parts and from the points of division 30 
lines are drawn parallel to the vertical radius, starting from the horizontal radius and 
reaching up to the arc of the quadrant. The arc of the quadrant carries a degree scale 
with single degrees marked on the inner band and groups of 6 degrees on the outer band. 
The latter are labelled serially from 1 to 15 starting from the vertical side. 
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Figure L011.3 - Sine quadrant (courtesy Sotheby’s, London) 


Two unusually long pillar-like sights, topped by decorative finials, are attached 
above the horizontal radius for viewing the heavenly bodies. At the apex of the quadrant 
is pivoted a rather thick index with a square cross section. 

Bibliography 

Sotheby’s, London, Arts of the Islamic World, auction catalogue, 14 April 2010, lot 125, 
pp. 90-91. 
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L012 ® DHRUVABHRAMA-YANTRA & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 
155 x 131 mm 

Varanasi, Banaras Hindu University, Bharat Kala Bhavan (# 3/9490) 


Figure L012.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 

This is a well-crafted specimen with an elegant index. The letters and the numerals 
are neatly engraved; they betray western Indian provenance. The rectangular plate is so 
cut that there are two projections on one of the shorter sides. To these projections are 
welded two rings through which a sighting tube is inserted. On the same short side, a 
long slit is made parallel to the sighting tube. 
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Dhruvabhrama-yantra 

Below the horizontal slit, there are seven circular scales, on which horizontal and 
vertical diameters are drawn; also a third diameter joining the points at 234° and 54°. 
The scales commence from 234° and proceed clockwise. Counting from the outside, the 
seven scales are as follows: 

1. GhatT scale with 60 numbered divisions; the 22nd ghatT commences at 0°. 

2. One-sixth parts of a ghatT, i.e. 10 polos or 4 minutes. The divisions are not drawn 
uniformly. 

3. Names of the zodiac signs according to their right ascensions, engraved with the 
serial numbers as Mesa 1 and so on. 

4. One-sixth parts of the zodiac signs shown in scale 3, marked but not numbered. 

5. Names of the lunar mansions (initials), followed by their meridian altitudes and 
their direction: u[ttora], ‘north’ or dafksina], ‘south’. In many cases, however, 
these directions are not mentioned. 

6. Names of the zodiac signs according to their oblique ascensions, engraved with 
the serial numbers. 

7. One-sixth parts of the zodiac signs shown in scale 6, marked but not numbered. 
Table L012-1 Scale 5: Lunar Mansions and their Meridian Altitudes 



Lunar Mansions 

Junction Stars 

Meridian 

Altitudes 

1 

A[svim] 

|3 Arietis 

86 S 

2 

Bha[ ram] 

41 Arietis 

88 N 

3 

Kr[ttikd] 

x] Tauri 

89 S 

4 

Ro[hinT] 

a Tauri 

83 S 

5 

Mrfgasird] 

X Orionis 

79 S 

6 

A[rdrd] 

a Orionis 

78 S 

7 

Pu[.narvasu ] 

(3 Geminorum 

85 N 

8 

Pu[ sya ] 

6 Cancri 

86 S 

9 

A[slesd] 

t, Cancri 

79 S 
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Lunar Mansions 

Junction Stars 

Meridian 

Altitudes 

10 

Ma[ghd] 

a Leonis 

80- 

11 

Pu[ rva-phalgum] 

5 Leonis 

84- 

12 

U[ ttara-phdlhgum] 

(3 Leonis 

82 - 

13 

Ha[ sta ] 

5 Corvi 

53 - 

14 

Ci[ trd ] 

a Virginis 

57 - 

15 

Sva[ti] 

a Bootis 

89 N 

16 

Vi[ sakha] 

a Librae 

49- 

17 

A[nuradha] 

5 Scorpii 

44- 

18 

Jye[sthd] 

a Scorpii 

41 - 

19 

Mu [la] 

b Scorpii 

34- 

20 

Pu[ rvasadha] 

5 Sagittarii 

37 - 

21 

U[ttarasadha] 

a Sagittarii 

37- 

22 

A[bhijit] 

a Lyrae 

76 N 

23 

S ra[vana] 

a Aquilae 

73 - 

24 

Dha[nisthd] 

(3 Delphini 

71 N 

25 

Sa[ tabhisd ] 

b Aquarii 

56- 

26 

Pu[ rva- 
bhadrapada ] 

(3 Pegasi 

82- 

27 

U[ ttara- 
bhadrapada ] 

y Pegasi 

89- 

28 

Re[vatl] 

t, Piscium 

72 S 


Index 

From a circular base project three arms of different lengths which reach up to the 
scale of gliatis, the scale of right ascensions and the scale of oblique ascensions 
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respectively. The weighted arm in the south is shaped like a parrot’s head with a large 
ring attached to the beak. 



Figure L012.2 - Sine Quadrant on the Back (photo by S. R. Sarma) 


Sine Quadrant 

The arc of the quadrant consists of two bands; the narrow inner band is divided in 
single degrees of arc; in the outer band groups of 6° are numbered serially from 1 to 15, 
starting from the vertical radius and reaching up to the horizontal radius with the 
sighting tube. The horizontal radius is divided into 30 parts and numbered from 1 to 30, 
starting from the vertical radius and reaching up to the arc. From each division a vertical 
parallel is drawn. There are no horizontal parallels. The index is missing. 
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L013® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT, NOT SIGNED, 1935 
VS (AD 1878-79) 

236 x 226 mm 
Jaipur, PC 



Figure L013.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


In the front, at the lower right hand corner of this oblong plate, is engraved palabho 
6\6, ‘noon equinoctial shadow thrown by a gnomon of 12 digits [is] 6;30 digits’. This 
shadow length corresponds to the terrestrial latitude of 26;57°, which is roughly the 













LOO - Dhruvabhrama-yantra & Sine Quadrant, not signed, 1935 VS (AD 1878-79) 


3433 


latitude of Jaipur. 1378 On the back, along the left edge, towards the bottom, is engraved 
Samvat 1935 which corresponds to AD 1878-79. There is no other inscription mentioning 
the name of the maker or of the owner. It is a neatly crafted piece; the graduations are 
engraved carefully and accurately. It has now become rather rusty. 

Dhruvabhrama-yantra 

Below the narrow horizontal slit are six concentric circular scales. Starting from 
the outside, these are 

1. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

2. One-sixth parts of the above, i.e. 10 palas or 4 minutes. 

3. Zodiac signs according to their right ascensions. The extent of each sign is divided 
into 5 parts and in the first part, the first syllable of the name of the respective sign 
is engraved; the other parts are blank. 

4. One-sixth parts of the zodiac signs shown above. 

5. Zodiac signs according to the oblique ascensions, engraved in the same manner as 
in scale 3 above. 

6. One-sixth parts of the cells above. 

At the centre is pivoted a four-armed index. The four arms, at right angles to one 
another, project from a circular centre. The southern arm has a distinct design lending 
it extra weight. The other three arms of varying lengths terminate in pointed ends as in 
the alidades of astrolabes. 

Sine Quadrant 

The back is engraved as a sine quadrant, with a grid of 30 vertical and 30 
horizontal equi-distant parallels. The arc of the quadrant bears three bands; the inner 
scale is divided in single degrees; groups of 6° are numbered from 6 to 90 in the middle 
band; in the outer band, the same divisions as above are numbered serially from 1 to 15 
in the reverse direction. This allows for counting the degrees and ghcitis in both 
directions. 


1378 


Cf. Pingree 1996, esp. Appendix C: latitudes corresponding to noon equinoctial shadow on pp. 
217-220. 
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Figure L013.2 - Sine quadrant on the back (photo by S. R. Sarma) 


A sighting tube is attached directly to the upper edge of the plate, just above the 
horizontal slit. There are also two sights attached above the sighting tube. An 
ungraduated index is pivoted at the apex of the quadrant. 
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L014® DHRU V AB HR AM A- Y ANTRA & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

Anon, nd 

Copper, 193 x 175 x 3 mm 
Jaipur, Museum of Indology 



Figure L014.1 - Dhruvabhrma-yantra (photo by S. R. Sarma) 
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Dhruvabhrama-yantra 

The outline of the Polar Fish is engraved around the horizontal slit. Above the slit, 
there are two vertical bars attached to the edge of the plate which support a sighting 
tube. Below the horizontal slit, there are eight circular scales, which commence at 234° 
and proceed clockwise. Counting from the outside, these scales are as follow: 

1. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

2. One-sixth parts of a ghatT, i.e. 10 palas or 4 minutes. 

3. Names of the lunar mansions (initials) as related to the zodiac signs in scale 5. 

4. One-thirtieth parts of the zodiac signs shown in the scale below. 

5. Names of the zodiac signs according to their right ascensions. 

6. Names of the lunar mansions (initials) as related to the zodiac signs in scale 8. 

7. One-thirtieth parts of the zodiac signs shown in the scale below. 

8. Names of the zodiac signs according to their oblique ascensions. 

At the centre, a four-armed index is pivoted. One of the arms is short. A weight is 
to be attached to this arm. The other three arms are of equal length and reach up to the 
outermost ghatT scale. The tips of these arms are rounded. Therefore accurate 
measurement with these arms is not possible. 

Sine Quadrant 

On the back is engraved a sine quadrant. There are 30 vertical lines. Horizontal 
lines are not drawn in full. These are marked only on two vertical columns 12 and 13. 
Inside the quadrant, the arc of the obliquity of the ecliptic is drawn with the radius of 
12.5 of the units. There are two bands along the arc of the quadrant. In the inner band 
are marked single degrees. The outer band exhibits groups of 6° which are labelled 
serially as 1, 2, 3, ... 15. The index is missing. 
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Figure L014.2 - Sine Quadrant on the back (photo by S. R. Sarma) 
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L015 ® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 

Copper, 160 x 159 mm 

New Delhi, National Museum (# 56.155/4) 



Figure L015.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 

This and the next specimen appear to have been produced by the same instrument 
maker. Both are made of square plates, equipped in the front with the same type of four¬ 
armed indeces and, surprisingly, the Dhruvabhrama-yantra engraved on the front in 
both is incomplete or flawed. However, the letters and numerals are carefully engraved 
and the workmanship is good. 
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Dhruvabhrama-yantra 

There is no horizontal slit, but the the upper edge of the plate can be used for 
sighting the stars a and (3 of Ursa Minor in one line. Ten concentric circular scales are 
engraved on the plate, but these are not filled completely. The scales commence at 234° 
and proceed clockwise. 

1. GhatT scale, numbered from 1 to 60; the 22nd ghatT commences at 0°. 

2. One-sixth parts of a ghatT, i.e. 10 palas or 4 minutes. 

3. Twelve divisions, marked but not labelled. 

4. Twelve divisions, marked but not labelled. 

5. One-fifteenth parts of the divisions in scales 3 and 4. 

6. Twelve divisions, congruent with those in scales 3 and 4, but labelled with the 
names of the zodiac signs as Mesa etc. 

7. Again twelve divisions, not congruent with the previous divisions, marked but not 
labelled. 

8. The same as in scale 7. At the zero point is engraved Avd’ (?). 

9. One-fifteenth parts of the divisions in the scale 7 and 8. 

10. Twelve divisions congruent with those in scale 7, now labelled with the initial 
letters of the names of the signs. 

Thus these scales are incomplete. Scales 3-6 should pertain to the zodiac signs in 
their right ascensions. Likewise, scales 7-10 should pertain to the zodiac signs in their 
oblique ascensions. 

The index consists of a large circle to which are added four arms of unequal length. 
There is a small hole in the shortest arm for attaching the plumb bob. 

Sine Quadrant 

Unlike the Dhruvabhrama-yantra on the front, the sine quadrant on the back has 
been fully and carefully executed. Here the sine-cosine grid is formed by 30 
unnumbered vertical and horizontal parallels. There is an arc of the obliquity of the 
ecliptic at 12.25 divisions. 

Along the arc of the quadrant, there are as many as nine scales. Counting from the 


inside, these are 
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Figure L015.2 - Sine quadrant on the back (photo by S. R. Sarma) 


1. Degree scale with 90 divisions. 

2. Groups of 6°, numbered from 6 to 90 anti-clockwise. 

3. Blank. 

4. Names of the zodiac signs, written in pairs, in clockwise direction: Mesa Mina; 
Vrsa Kumbha; Mithuna Makara; Karka Dhanu; Simha Vrscika; Kanya Tula. 

5. One-fifth parts of the zodiac signs, numbered clockwise for each sign separately 
as 6, 12, 18... 30. 

6. One-sixth parts of the above divisions, i.e. 1° of arc. 

7. Thin blank strip. 

8. One-sixth parts of the divisions in the next scale, i.e. Vi °. 

9. The scale is divided into 30 units (of 3°) and numbered clockwise from 1 to 30. 
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Figure L015.3 - Index of the sine quadrant (photo by S. R. Sarma) 


The index has a length of 167 mm and a width of 9 mm and is divided into 42 
divisions which are of the same size as the divisions on the vertical and horizontal lines. 
These divisions are not numbered. There is a slit running through the entire length of 
the index. A cruciform cursor slides in the slit which can be used to point to a specific 
reading. 

Three rings, roughly of the shape of shackles of the astrolabe, are attached to the 
three corners of the plate, so that a sighting tube can be inserted into two of these so that 
the tube is either parallel to the horizontal radius or to the vertical radius of the quadrant. 
However, the sighting tube can only be placed in one position. The position in which it 
is mounted at present, as can be seen in Figure L015.2, is not useful for observation, 
because the moment the quadrant is tilted by raising the corner on the left to view a 
heavenly body, the index will hang outside the graduated arc and cannot be used for 
reading the altitude and other parameters on the arc. It is the same construction flaw as 
in K001. For proper observation, the sighting tube must be mounted in a position 
perpendicular to the present position. 
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L016 DHRU V AB HR AM A-Y AN TR A, NOT SIGNED, NOT DATED 

19th century 
Dimensions ? 

PLU; ex-Marblehead, Mass, USA 


Figure L016.1 - Dhruvabhrama-yantra (courtesy Professor David Pingree) 

The late Professor David Pingree passed on to me the photo of this specimen in 
1992. It was sent to him for identification by a dealer of scientific instruments, Saul 
Moskowitz, President of Historical Technology, Inc., Marbelhead, Mass. It has not been 
possible to get any other particulars like the size, the nature of engravings on the reverse, 
and so on. 
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Like in the previous specimen (L015), the plate is almost square. There is no 
horizontal slit for viewing the stars a and (3 of Ursae Minor. Two sights are attached to 
the upper side. On the top left hand corner is a hole at which the index of the quadrant 
on the back would have been fixed. The index is now missing. 

The Dhruvabhrama-yantra carries the following five circular scales. 

1. One-fourth parts of the ghcitis shown in the next scale. 

2. Ghati scale, divided into 48 divisions instead of the standard 60 and numbered 
from the topmost point (0°) onwards. 

3. Blank. 

4. One-tenth parts of the zodiac signs (3° of arc) shown in the next scale. 

5. Twelve equal divisions in which the names of the zodiac signs are written, the 
scale starts roughly from 234°. 

Clearly the instrument is flawed. The ghati scale is divided into 48 ghatis instead 
of 60; the scale starts at 0° instead of at 234°. There is only one scale of zodiac signs, 
with divisions of equal length. 

The index is similar to that in the previous specimen (L015). 



3444 



L017® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 
Radius 384 mm 
Jaipur, PC 


Figure L017.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 

This is the largest specimen known so far. The brass plate is cut in the shape of a 
quarter circle with a radius of 384 mm. There are two heavy sights measuring 36 x 26 
x 13 mm attached to the horizontal radius. The instrument has become rusty with the 
age and it is difficult to decipher some of the engravings. 
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Dhruvabhrama-yantra 

The Dhruvabhrama-yantra on the front is not completed. There is no horizontal 
slit. There are the following six circular scales, very close to the circumference: 

1. Thirty divisions, numbered from 1 to 30, starting from the top centre. Each cell 
corresponds to 2 ghatis, 48 minutes or 12°. 

2. One-sixth parts of the above, i.e. 8 minutes or 2°. 

3. Half of the above, i.e. 4 minutes or 1 °. 

4. One-sixth parts of the cells below. 

5. 12 divisions (zodiac signs according to their right ascensions?). 

6. 12 divisions (zodiac signs according to their oblique ascensions?). 

Scales 2-6 are not labelled. No attempt was made to pivot an index at the centre. 
There is no hole at the centre. 

Sine Quadrant 

The sine quadrant on the back is completely engraved. The two radii are divided 
into 30 parts each and from every point of division parallels are drawn to the other 
radius. The vertical parallels are further sub-divided into 6 parts each. The divisions in 
the two radii are not numbered, but those in the 12th vertical column are numbered from 
1 to 27, starting from the horizontal radius and reaching up to the arc. The arc of the 
quadrant is engraved with four bands. The two inner bands are divided into 15 cells 
which are numbered from 1 to 15, once clockwise and in the next band in the reverse 
direction. Then there are two more lines with the names of the zodiac signs engraved on 
them, but these are difficult to decipher. 

The index is divided into 30 parts. The tip of the index is bent backwards to touch 
the other side of the plate so that the curved part of the index slides over the edge of the 
quadrant. 
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Figure L017.2 - Sine quadrant on the back (photo by S. R. Sarma) 
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L018 ® DHRU V AB HR AM A- Y ANTRA, NOT SIGNED, NOT DATED 

19th century 
Diameter 132 mm 

London, Victoria & Albert Museum (# 471.5-1924) 1379 

The Dhruvabhrama-yantra is engraved on a circular brass disc on which a long 
narrow slit is made at the top. The reverse side is blank. There are five concentric scales 
all starting from 234° and proceeding clockwise. Counting from the outside, the scales 
are as follows: 

1. Scale divided into 120 divisions, each representing 'A ghatT 

2. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

3. Blank 

4. One-tenth parts of the zodiac signs shown in scale 6. 

5. One-fifth parts of the zodiac signs, labelled 6, 12, ...30, separately for each sign, 
in clockwise direction 

6. Twelve unequal divisions, engraved with the names of the zodiac signs (initials) 
followed by their serial numbers: me 1, vr 2 and so on. 

The index has three arms; two are formed like acute triangles, one diagonally 
opposite the other. The third arm, formed like a club, is the plumb line. Since there is 
only one scale with zodiac signs, obviously of the oblique ascensions, the two arms of 
the index will indicate sidereal time in ghatTs and the ascendant. 

This Dhruvabhrama-yantra is stored along with a compendium (V001) which 
consists of a circular brass casket containing some instruments. Interestingly the circular 
lid of the compendium casket carries on its surface nearly the same circular scales as on 
this Dhruvabhrama-yantra, the only difference being that the outermost scale shows 
one-fourth parts of a ghatT. However, this Dhruvabhrama-yantra does not fit inside the 
casket, being slightly larger than the casket. Perhaps the Dhruvabhrama-yantra and the 
compendium casket were made by the same instrument maker. 


1379 


The Victoria and Albert Museum wrote that they do not permit the publication of private 
photography of their objects. Therefore I did not add my photos to this entry. 
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L019® DHRU V AB HR AM A-Y AN TR A & HORARY QUADRANT, NOT SIGNED, 
NOT DATED 

19th century 
Diameter 242 mm 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 



Figure LOO. 1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 


This specimen is made of brass, now dark with patina. It has a circular body, which 
is surmounted by another smaller circle. On this smaller circle is engraved the face of 


L019 - Dhruvabhrama-yantra & Horary Quadrant, not signed, not dated 


3449 


the sun with radiating rays. On the right and left, small strips join and hold together 
these two circles, creating thus triangular spaces to the left and right of the point where 
the two circles meet. A shackle, originally attached to the top of the smaller circle, is 
now broken; only the circular bases of the shackle remain on both sides. 

Dhruvabhrama-yantra 

The front is designed as a Dhruvabhrama-yantra. The triangular spaces between 
the two circles are meant to serve as the sights to view the two stars a and (3 of Ursa 
Minor in one straight line. 

There are seven concentric circular scales which start from 234° and proceed 
clockwise. Counting from the outside, these are as follows: 

1. GhatT scale, numbered from 1 to 60; the 22nd ghatT starts at 0°. 

2. Names of the zodiac signs according to their right ascensions. 

3. One-sixth parts of the zodiac signs, labelled separately for each sign as 5, 10, 15, 
20, 25, and 30. 

4. One-thirtieth parts of the zodiac signs shown in scale 2. 

5. One-fifth parts of the zodiac sign shown in scale 7 and labelled separately for each 
sign as 6, 12, 18, 24 and 30. 

6. One-thirtieth parts of the signs shown in scale 7. 

7. Names of the zodiac signs according to their oblique ascensions; not clearly visible 
due to the large index. 

At the centre is pivoted a rather large index, in the form of a stepped up rectangle, 
with pointed tips in the four cardinal directions. On the three arms are written rather 
carelessly the parameters to be indicated by arms: north dasama bhdva gasa (?)’; east 
‘lagna naksa[tra\\ and west 1 ghatTvavu (?).’ Thus the arms indicate, for any moment 
of the night, the culmination ( dasama-bhava ), the ascendant and the related naksatra 
( lagna-naksatra ) and the sidereal time in ghatis, respectively. 

To the southern arm are attached two formed strips of metal, with large slits in the 
middle. The two strips are joined by a hinge so that the second one can be folded back 
when not in use or stretched out for use. These two strips weight the southern point. In 
the middle of the index, two circles are drawn and between these two circles, three arcs 
are cut out. There does not seem to be a scale beneath these cut out portions. Possibly 
these were made to reduce the weight of the index and allow it to rotate freely. 
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Horary Quadrant 

The back is designed as a horary quadrant, or rather an assemblage of four hoary 
quadrants forming a full circle, as was done by Sawai Madho Singh in an instrument 
which he designed and designated as Yantradhipati (T001); it will be described along 
with the other instruments designed by this prince in Section T. At the centre is pivoted 
a crude alidade, the sights of which are now missing. There must also have been a plumb 
line at the centre, which is also missing. In this type of horary quadrant, the sun is sighted 
through the alidade. Where the plumb-line touches the appropriate scale for the season 
is the time elapsed since sunrise or the time to come up to the sunset. 

There are four circular scales. Counting from the outside, these are as follows: 

1. Calibrated for groups of 6°, and labelled for each quadrant separately, starting 
from the east and west points and reaching up to the north and south points, as 6, 
12, 18, ... 90. 

2. Scale of single degrees, corresponding to the previous scale. With these two scales, 
the sun’s altitude can be measured in degrees by means of the alidade. 

3-4. Contain 8 ghatT scales, two in each quadrant. These are labelled, as in scale 1, 
separately for each quadrant, starting from the east and west points and reaching 
up to the north and south points. Because the surface has become very dark, it 
could not be ascertained whether there are any labels indicating which of these 8 
ghatT scales are to be used in which solar month. 

Inside these scales are engraved four words, one in each quadrant: dlnamana 
.. .suryd dinam yaintra ... (‘measure of the day, of the sun and others, instrument... ’). 1380 


1380 


In the museum, this instrument is wrongly labelled as ‘Surya-diva-yantra.’ There is no such name. 
The word ‘ suryadinam ’ is genitive plural and means ‘of the sun and others’. 
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Figure L019.2 - Horary Quadrant on the Back (photo by S. R. Sarma) 
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L020® DHRU V AB HR AM A-Y AN TR A & SINE QUADRANT, NOT SIGNED, NOT 
DATED 

19th century 

Inferior metal, diameter 147 mm, height 177 mm 
Jaipur, Shri Sanjay Sharma Museum & Research Institute 



Figure L020.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 

This instrument is made of some inferior light metal, now dark with age. It has a 
circular, astrolabe-like shape, with a crown, a shackle and a ring. 
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Dhruvabhrama-yantra 

The front is designed as a Dhruvabhrama-yantra , but without a horizontal slit. 
There are 8 concentric circular scales, all starting from 0° and proceeding clockwise. 
Counting from the outside, these scales are as follows: 

1. Ghatx scale, numbered from 1 to 60. 

2. One-sixth parts of the above, i.e. 10 palas, 4 minutes, or 1° of arc. 

3. Names of the 28 lunar mansions (initials) as related to the zodiac signs in scale 5. 

4. One-sixth parts of the zodiac signs, shown in the scale below. 

5. Names of the zodiac signs (initials) according to their right ascensions. 

6. Names of the 28 lunar mansions (initials) as related to the zodiac signs in scale 8. 

7. One-sixth parts of the zodiac signs, shown in the scale below. 

8. Names of the zodiac signs (initials) according to their oblique ascensions. 

The instrument is non-functional because there is no provision for observing the 
two stars a and (3 of Ursa Minor in one line and because all the scales commence from 
0° and not from 234°. At the centre is pivoted a bird like index, its beak, tail and an 
upraised wing serving as the three pointers. From the belly issues a longish strip, which 
served as the weight; now it is broken. 

Sine Quadrant 

On the back is engraved a sine quadrant, with its apex a little below the point where 
the shackle is attached to the body. There are 30 horizontal and 30 vertical parallels. 
The arc has a double scale, the inner one of single degrees, the outer with intervals of 
6° and labelled as 6, 12, ... 84, 90. No provision has been made for an index at the apex 
of the quadrant, nor for the sights at either of the radii. Given the location of the engraved 
quadrant on the circular body, it would indeed be impossible to install the sights along 
either radius. Thus the design of the quadrant is flawed and it too is non-functional. 

Below the quadrant are engraved the following two lines, which are partly 
undecipherable: 

dhruva bhrama ka yamtra jyotisa 

kova (?) bhd ra (va?) lagna samaya jdnajd. 

‘Dhruvabhrama instrument, astronomy, to know astrological houses, 
ascendant and time’. 
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Figure L020.2 - Sine Quadrant on the back (photo by S. R. Sarma) 
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L021 ® DHRU V AB HR AM A- Y ANTRA, NOT SIGNED, NOT DATED 

20th century 
141 x 119x2.5 mm 

Vadodara, M. S. University of Baroda, Sanskrit Mahavidyalaya 



Figure L021.1 - Dhruvabhrama-yantra (photo by S. R. Sarma) 
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Dhruvabhrama-yantra of Padmanabha 


This is one the instruments commissioned at the beginning of the twentieth century 
for use in the classrooms of the traditional astral science ( Jyotisa ) at the Sanskrit 
Mahavidyalaya. 

One side of the plate is fashioned as the Dhruvabhrama-yantra. and the other side 
is blank. It is a neatly made instrument, but does not contain all the scales prescribed by 
Padmanabha. 

The square portion of the plate is demarcated by a line. In the middle of the 
remaining portion, there is a 78 mm long slit, parallel to the shorter side of the plate. 
The slit is of uniform width, but has ornate terminals at both ends, as in the alidades of 
some Mughal astrolabes. 

There are three circular scales below the slit. The outer one is divided in single 
degrees. In the middle scale, groups of 6°, each representing 1 ghatT, are numbered 
clockwise from 1 to 60 in such a manner that the 22nd ghatT commences at 0°. Like the 
middle scale, the inner scale is also divided in 60 parts, but not numbered. 

Two diameters, drawn along the diagonals of the square part of the plate, intersect 
at right angles at the centre. The first diagonal passes through the starting points of 
ghatTs 15 and 45, the second through the starting points of ghatTs 30 and 60. 

Surprisingly there are no other scales on the plate. Scales of right ascensions and 
oblique ascensions are not drawn. Therefore, with this dial only the sidereal time can be 
measured, but not the ascendant and culmination. In spite of this, there is a three-armed 
index in the middle. The arms are of equal length of 57 mm and are at right angles to 
each other. At the fourth point, there is a large ring to which a weight can be tied with a 
rope. The centre of the index is artistically fashioned with small circles. 

Bibliography 

Sarma 2009a, pp. 11-14, plates 3-4. 
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L022 DHRU V AB HR AM A- Y ANTRA BY SAKHArAMA JOSI, 1790-96 

Dimensions ? 

PLU 


Dikshit 1963, p. 233n, mentions a Dhruvabhrama-yantrci made between the Saka 
years 1712 and 1718 (AD 1790 and 1796) by Sakharama JosI, a resident of KodolT 
(16;52,48° E. 74; 12° N) near Kolhapur; but its present location is unknown. 
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L023 DHRU V AB HR AM A- Y ANTRA EXHIBITED AT THE LAHORE 
EXHIBITION 1864 

Dimensions ? 

PLU 


In 1864, the British Colonial Government organised an exhibition at Lahore for 
promoting the manufacturing industry in Punjab. The exhibits are described by B. H. 
Baden Powell in his Handbook of the Manufactures and Arts of the Punjab. The 
astronomical instruments displayed at this exhibition were listed in ‘Class XXIV: 
mathematical and philosophical instruments exhibited in the Lahore Exhibition of 
1864.’ These exhibits include a Dhruvabhrama-yantra, which is described thus: 

11. Dhruv Bhraman yantram [sic! Dhruvabhrama-y antra], A square plate, 
having circles inscribed on it and an index rod, by means of this the time is 
ascertained at night, by the polar star. 

Its present location is not known. 


Bibliography 
Powell 1872, pp. 259-263. 
Sarma 2015b, p. 301. 
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L024 ® SHABNUMA-WA-RUZNUMA BY NADHlR AL-DIN HUSSAYN, 1218 AH 


(AD 1803) AT BAREILLY 1381 

Copper, 178 x 174 mm 

Patna, Khuda Bakhsh Oriental Public Library 



Figure L024.1 - Shabnuma (photo by S. R. Sarma) 


The inscriptions on this instrument state that it was made by Nadhlr al-Dln 
Hussayn in Rabi c al-awwal 1218 AH (= 20 June-19 July 1803) for the latitude of 27;48°, 
which is roughly the latitude of Bareilly (modern values 28;22° N and 79;27° E) in the 


1381 


This is an abridged version of Sarma & Bagheri 2011; the translations from the Persian are by 
Bagheri. 
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federal state of Uttar Pradesh in India. The instrument is made out of a rectangular brass 
plate; the workmanship is neat and the instrument is well preserved. 

Shabnuma 

The obverse side of the plate is engraved as the Shabnuma, the ‘night indicator’. 
On it are drawn eight concentric circles to form seven annuli. At the centre are pivoted 
two indices, measuring 95 and 90 mm respectively. On these are engraved the 
arguments of the annuli, i.e. labels explaining the divisions marked on the seven annuli. 
On the shorter index is written aghaz, ‘beginning,’ above these labels and ‘to be placed 
on the degree of the [sun’s] true longitude’ below the labels. The longer index carries 
akhbam, ‘end,’ above the labels and ‘to be placed opposite the degree of the [sun’s] true 
longitude,’ below the labels. 

Counting from the outside, the circular scales contain the following: 

1. Label gahrT (Sanskrit, ghati). The circle is divided into 60 ghatis. Every alternative 
cell is hatched with fine lines parallel to the diagonal to facilitate the counting of 
the ghatis,. The cells are not numbered. 

2. One-fourth parts of a ghati, i.e. 15 palas or 6 minutes. 

3. Label darjcit (degrees). The circle is divided into 12 signs, and each sign is further 
sub-divided into 5 units of 6° each. These 5 units are numbered 6, 12, 18, 24, 30 
in the clockwise direction. 

4. Degree scale. Each group of 6° in the previous scale is further sub-divided into 
single degrees. 

5. Label tawdlf (ascendants). The circle is divided into 12 cells and filled with the 
names of the zodiac signs in clockwise direction. The first sign Hamal starts at 
325°. The significance of this starting point is not known. 

6. Label tahwildt (sun’s passages from one sign to another). The circle is divided into 
12 cells and filled with the names of the zodiac signs in clockwise direction. The 
signs here are separated from those in scale 5 by six signs. 

7. Label shahur shamsT (solar months). The circle is divided into 12 cells and filled 
with the names of the Iranian solar months in clockwise direction. The starting 
point is the same as in the previous scale, because the solar months are based on 
the sun’s entry into each zodiac sign. Above the name of the first Iranian month 
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Farvardin is engraved aghaz sal shamsi, ‘the beginning of the solar year’. The 
elements of the three scales 5, 6 and 7 are shown in the following table. 


Table L024-1 Scales 5, 6 and 7 



tawali 
ascendants c 

tahwilat 

transits 

shahur shamsi 
solar months 

1 

Mlzdn (Libra) 

Hamal (Aries) 

Farvardin 

2 

c Aqrab (Scorpio) 

Thawr (Taurus) 

Urdibihisht 

3 

Qaws (Sagittarius) 

Jawza’ (Gemini) 

Khurdad 

4 

Jadi (Capricorn) 

Saratan (Cancer) 

Tir 

5 

Dalw (Aquarius) 

Asad (Leo) 

Mur dad 

6 

Hut (Pisces) 

Sunbulah (Virgo) 

ShahrTvar 

7 

Hamal (Aries) 

Mlzdn (Libra) 

Mihr 

8 

Thawr (Taurus) 

c Aqrab (Scorpio) 

Abdn 

9 

Jawza’ (Gemini) 

Qaws (Sagittarius) 

Adhar 

10 

Saratan (Cancer) 

Jodi (Capricorn) 

Day 

11 

Asad (Leo) 

Dalw (Aquarius) 

Bahman 

12 

Sunbulah (Virgo) 

Hut (Pisces) 

Isfandar 


Inscriptions 

The obverse side constituting the Shabnumd carries the following inscriptions. On 
the top of the instrument is an inscription that states: 

‘Night[-time] indicator ( Shabnumd ) for the [terrestrial] latitude 27 [degrees 
and] 48 [minutes], designed by Nadhir al-Din Hussayn and prepared under 
the guidance of the esteemed MunshI (secretary/ clerk) Sahibwala-Sha’n 
(honourable) Laleh Piarl Lad —may his God save him.’ 

To the left of the above inscription, there is a circle containing the label al-jadi 
nfaruf ba-qutb, ‘Polaris known as the Pole [Star],’ i.e. a Ursae Minoris. To the right of 
the inscription, there are two circles containing the labels: Anwar al-Farqadayn, ‘the 
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brighter one of the two Guards [of the Pole]’, i.e. (3 Ursae Minoris and Aklifa al- 
Farqadayn, ‘the fainter one of the two Guards [of the Pole]’, i.e. y Ursae Minoris. 

Method of Observation with the Shabnuma 

A plumb line is suspended from the centre. At night the instrument is held in a 
vertical plane and tilted so that a and (3 or a and y Ursae Minoris are visible just above 
the upper edge above the small circles carrying their names. 1382 Then the position of the 
plumb line on the ghatT scale is noted. Let it be A. From the almanac the sun’s true 
longitude is noted for this moment and the shorter index on which is written ‘beginning’ 
and ‘to be placed on the degrees of the [sun’s] true longitude’ is moved to the point of 
the sun’s true longitude as can be seen on the circle marked tahwTlat. Let the point at 
which this index intersects the ghatT scale be B. The longer index on which is written 
‘end’ and ‘to be placed opposite the degree of the [sun’s] true longitude’ should be 
moved to a point opposite B. Here ‘opposite’ does not mean at a distance of 180 arc- 
degrees, but at a distance of 6 signs on the circle of tahwTlat. In this circle, all the signs 
do not occupy the uniform distance of 30 arc-degrees. Therefore the distance of 6 signs 
can be sometimes more than 180°, sometimes less and sometimes equal to 180, 
depending on the sun’s longitude. Let the point where the second index intersects the 
ghatT scale be C. Then C indicates the previous sunset, i.e. the beginning of the current 
night; CA shows the number of ghatT s elapsed since the previous sunset. B indicates the 
end of the current night, i.e. the next sunrise. AB indicates the number of ghatTs to elapse 
up to the next sunrise. Therefore CAB is the duration of the night. The point where the 
plumb line touches the scale of the t await shows the ascendant for the moment of 
observation. Likewise the point where the plumb line touches the scale of tahwTlat 
indicates the tahwTl. 

This procedure is illustrated in Figure L024.3. Here the sun’s longitude is taken to 
be the first point of Virgo; the corresponding point on the ghatT scale is B. The index 
marked X on which is written ‘to be put on the degrees of the [sun’s] true longitude’ is 
moved to B and the index marked Y to the point C which is removed by 6 signs from B. 


1382 The Rampur Shabnuma (L025), to be described below, clearly states that a and (3 Ursae Minoris 
or a and y Ursae Minoris should be above the edge. While the Dhruvabhrama-yantra employs only 
a and (5 Ursae Minoris, the Shabnuma takes also v Ursae Minoris into account. 
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Now C indicates the previous sunset, i.e. the beginning of the current night. CA shows 
the number of ghatTs elapsed since the previous sunset, which in the present case is 14 
14 ghatTs (= 5 hours and 54 minutes). B shows the end of the current night, i.e. the next 
sunrise. AB are the number of ghatTs to elapse up to the next sunrise, viz. 17 'A ghatTs (= 
6 hours and 54 minutes). The time of observation, therefore, is 5 hours and 54 minutes 
after sunset or 6 hours and 54 minutes before sunrise. The ascendant at this moment is 



Figure L024.2 - Measuring time with the Shabnuma at night 
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Dhruvabhrama-yantra of Padmanabha 


Ruznuma 


The reverse side of the plate, designated Ruznuma, is actually a sine quadrant ( rub c 
al-mujayyab). A thick bar is welded to the top of the plate, the ends of which are bent at 
right-angles to the surface of the plate. These two bent portions, each containing two 
small pinholes, constitute the sights of the quadrant. The upper pinhole is larger for 
sighting the stars at night. The smaller pinhole is meant for sighting the sun. 



The horizontal radius of the quadrant is divided into 31 equal units (it ought to 
have been exactly 30 units) and from each point of division a line is drawn perpendicular 
to the radius. Two horizontal lines are drawn parallel to the radius, cutting these 
perpendiculars at right angles. The upper one is labelled zill aqdam mci’kus, ‘umbra 
versa in [seven] feet’, the lower one zill asdbi c ma c kus, ‘umbra versa in [twelve] digits’. 
On these horizontal lines the perpendiculars are numbered in Abjad letters, on the upper 
line from 1 to 30 and on the lower line from 1 to 28 (in both cases starting from the 
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vertical radius). Horizontal parallels are not drawn, but they are marked on the two 
vertical scales (i.e. nos. 7 and 12, as counted from the vertical radius). On these vertical 
scales, the horizontal parallels are numbered in common Arabic/Persian numerals. The 
seventh vertical parallel is labelled z.ill aqdam mustawT, ‘umbra recta in [seven] feet,’ 
and the twelfth parallel zill asdbi c mustawT, ‘umbra recta in [twelve] digits’. Thus the 
sine quadrant incorporates the shadow squares of 7 feet and 12 digits which are usually 
engraved on the back of an astrolabe. 

The arc of the quadrant is divided into single degrees; every 6° are marked 
numbered from 6 to 90. 

Below the arc of the quadrant is drawn a curved table of six columns and three 
rows where zodiac signs are grouped according to their right ascensions. In the second 
row are written the names of the six signs thus: Jawzd’, Thawr and Hamal are written 
so that the letters stand upright when the apex of the quadrant is upwards; these are 
followed by the three names MTzdn, c Aqrab and Qaws upside down. In the next row are 
written Sarafan, Asad and Sunbulah upside down; Hut, Dalw and JadT in upright fashion. 
There is a degree scale in the first row. The first cell above Jawzd’ and Saratdn occupies 
3° of the arc above. It is divided into three parts and numbered in common 
Arabic/Persian numerals as 10, 20, 30. The next four cells occupy 6° each. Each cell is 
divided into 5 divisions and numbered both in Arabic/Persian numerals and in Abjad 
notation as 6, 12, 18, 24, 30. The sixth cell above Qaws and JadT occupies, like the first 
cell, just 3° and is divided and labelled like the first. 

On other instruments, zodiac signs with the same right ascensions are arranged 
more conveniently in three columns in the following manner. 1383 


Jawzd’ 

Thawr 

Hamal 

Saratdn 

Asad 

Sunbulah 

MTzdn 

cAqrab 

Qaws 

Hut 

Dalw 

JadT 


1383 


B024, C001 and J002. 
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Dhruvabhrama-yantra of Padmanabha 


Index 

A 176 mm long graduated index is pivoted at the centre of the quadrant. The index 
carries two scales. One scale is divided into 12 units, numbered in common 
Arabic/Persian numerals. At the end is the label nisf al-nahdr, ‘midday’. In the other 
scale there are 7 serially numbered divisions, followed by the label yak-pas, ‘one quarter 
of the day’; again 7 serially numbered divisions are followed by the label do-pcis, ‘two 
quarters of the day’. The term pas corresponds to Sanskrit prahara, which denotes one 
quarter of a seasonal day or of a night; do-pas then corresponds to Sanskrit dvi-prahara 
or Hindi du-pahar, ‘midday’. 

Inscriptions 

At the top of the quadrant, it is explained how to use this instrument at latitudes 
other than the latitude for which it was made: 1384 

‘Day[-time] indicator ( Ruznumd) for [the terrestrial] latitude of 28 [degrees]. 
In other localities where [the terrestrial ] latitude is less than 28 [degrees], 
the amount of the difference [from 28 degrees] should be added to the 
maximum altitude [of the sun at the terrestrial latitude] of 28 [degrees] up to 
a sum of 90 [degrees]; and [whenever the sum exceeds 90 degrees,] the 
amount of the excess over it (i.e. over 90 degrees) should be subtracted from 
90 [degrees]. ‘If the [terrestrial] latitude is more than 28 [degrees], the 
amount of the excess should be subtracted from the maximum altitude [of 
the sun at the terrestrial latitude] of 28 [degrees].’ 

Below the arc, to the right of the two scales, is an inscription which reads 
rabfal-awwal sanah 1218 hijrTfi baladah barelT 

‘[Made in the month of] rabfal-awwal of the year 1218 of Hijrl [era] in the 
city of Bareilly.’ 

The month rabf al-awwal in the Hijrl year 1218 lasts from 20 June to 19 July 
1803. Therefore, the instrument was completed during this period. 


1384 


Padmanabha also proposes a similar method for using the Dhruvabharma-yantra at latitudes other 
than that for which it is calibrated. 
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L025 ® SHABNUMA-WA-RUZNUMA BY MlRZA FADL c ALl c AMIL 1385 


19th Century 

Painted wood, 263 x 255 x 9 mm 
Rampur, Rampur Raza Library (# 9395) 



Figure L025.1 - Shabnuma (courtesy Rampur Raza Library) 


This specimen at the Rampur Raza Library is more elaborately designed. The 
Shabnuma contains more circular scales than that at Patna. These include the scales 
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This is an abridged version of Sarma & Bagheri 2011; the translations from the Persian are by 
Bagheri. 
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containing the Sanskrit names of the zodiac signs and of the lunar mansions, the names 
of the English months (all these transcribed in Arabic/Persian script) and also scales to 
measure time in ghcitis as well as in hours and minutes. The Ruznumd here is not a sine 
quadrant, but a horary quadrant, with separate scales for different solar months. The 
instrument was made by Mirza Fadl C A1I c Amil. No date is mentioned, but it is likely 
that it was made in the nineteenth century, possibly some time after the specimen at 
Patna was manufactured. 

The instrument is made out of an oblong wooden board. Two iron struts with 
pinholes in the middle, jutting out of one of the shorter sides, serve as the sights. The 
board is painted light brown in oil colour, on which the circles and legends are drawn 
in black. At the centre of the circular scales in the Shabnumd, there is a short nail. To 
this nail must have been attached the two indices as in the specimen at Patna, but these 
are missing now. There must also have been a plumb line which too is absent now. On 
the reverse side, at one of the top corners, is the apex of the quadrant. There is a hole 
into which the pin of the index for the quadrant must have been inserted. Both the pin 
and the index are now lost. There must have been a plumb line on this side also which 
is now missing. The paint on the wooden board is chipped off all along the edges. Many 
of the legends and inscriptions are difficult to read. 

Shabnuma 

On the obverse side, which is designed as the Shabnumd , there are several 
concentric circular scales. At the right hand side of the topmost edge, just below the 
sight, there is a small circle inside which is written Anwar al-Farqadayn ((] Ursae 
Minoris). A little below to the right, there is another circle enclosing the writing Akhfd 
al-F arqadayn (y Ursae Minoris). In the corner opposite, i.e., at the left edge, there was 
originally a similar circle; now only a small fraction of its circumference is visible. It is 
likely that here was written the name of the Pole Star as in the specimen at Patna. 1386 


In the same corner, just below the partly visible circle, there is some writing in Urdu in ink. It is 
now faded and illegible. In the diagonally opposite corner (i.e., lower right) is written in ink ‘S. T. 
688 / dt. 19.9.95.’ Thus these two inscriptions in ink must have been written by the librarian on 
19.9.1895 when the instrument was acquired or accessioned. 


1386 
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Dhruvabhrama-yantra of Padmanabha 


The instrument proper consists of eleven concentric circular scales. Counting from 

the outside, these scales are as follows: 

1. Contains 108 cells (these are probably the l A parts of the 27 lunar mansions called 
naksatra-pcida in Sanskrit) filled with some letters, but these are not the Abjad 
symbols. 

2. Same number of cells, congruent with the above, but filled with different letters; 
here there occurs occasionally the Abjad symbol for 20 and the common 
Arabic/Persian numerals 2, 7 and 8. 

3. Twenty-seven equal divisions containing the Sanskrit names of the lunar 
mansions, Bahrain, Kartikd, RuhnT, marksira, ..., starting from about 145° and 
proceeding clockwise. 1387 

4. Twelve equal divisions containing the Sanskrit names of the zodiac signs, Mekh, 
Barkh, Mithun .... 

5. Twenty-eight Arabic names of the lunar mansions, Sharatayn, Butayn ...Rishd’, 
starting from 135° and proceeding clockwise. 

6. Names of the twelve English months, starting roughly from 60° and proceeding 
clockwise. 

7. Black and white cells (12 x 12), to indicate hours and 1/12th parts thereof, i.e. 5 
minutes. 

8. Larger black and white cells (30 + 30), to indicate the 60 ghatTs. 

9-11. These three scales are the same as the three scales 5, 6, 7 in the Patna instrument, 
and start roughly from 160°. Scale 9 here contains the Arabic names of the zodiac 
signs with a prefix tuliT (rising) meaning signs in ascendance. 

Inscription 

In the circular space inside the scales is written a long inscription in Persian in 8 

lines, which reads as follows: 

<Duu) I 3 jl j t-dadi—j OuulJ 1_L> jJ _>3 J-jjJo 

j 3 j_; jJa_L-o 4_£ j—> J_L£ Cxm) I j 0 ULL_> I j l_o_i uJii j Lui oJadi-j 

I j_j I p I J-SL_» J jS Lit j l—J J_Ld jJa_j qi>- j J_Jj I IS <Ua2L5 
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Unlike in the other lists of Sanskrit lunar mansions, here Abhijit (a Lyrae) is omitted. 
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<L_j Lf o ^ j I & 3 J —! j I 4 j>j ^ j_s> js oU—fll j sj I J_s> LSLi 

Lj J_yJLu> jJLj.} j o I—)-m) J_L£ » I J_Lj I j 4 <, j Louui L*_j| 

I_» j Jj&l_ ) <_)uui j Jj j Lou® J-lJLxJL-) J_> I jj-ZX^o j Louulj j hj> 

jl 'J j L$_LJ I j 4_llo-L-o oj_)I^ Ouu) I o J_J I_<ulJ I j 

J_J I o i j-olJ j I j_s> <_> j_> o .3 j_£ Ju> I <_N jJa-u) I ojja^> o2ii_j 

J-o Le j^-Lc jAi I jj-y-o 


‘The method of observation at night. 

It is so that the upper edge of the “night-instrument” is to be aligned with the 
[North] Pole (qutb) and one of the two Farqadayn which is closer to the Pole, 
so that the two points are seen in one direction. Then one should see to which 
line (. khatt) the plumb line ( tdr-i shdqul ) reaches, and should keep it [there]. 
Then one should start counting the kahars (ghatTs ) which are alternately 
black and white from the relevant degree of any of the twelve zodiacal signs 
where the sun lies up to where the above mentioned plumb line reaches, 
exactly the same amount has passed from the night ( guzashteh ) or remains 
from it (bdqT mandeh). The zodiac circle ( mantaqat al-buruj) and the 
celestial equator (mu'addil al-nahdr ) are taken from the back of the mater of 
the astrolabe and registered on this board. Made by Mirza Fadl C A1I c Amil.’ 

At night, the board is so held that the two required stars are visible in one line just 
above the upper edge of the board. The plumb line which hangs vertically touches all 
the eleven scales at different points. These points provide the readings on these scales 
for the moment of observation. 


RuznumA 

On the reverse side of the board is drawn the Ruznumd in the form of a horary 
quadrant. The quadrant consists of eight concentric quarter-circle scales. The outermost 
scale is graduated in single degrees and numbered in Arabic/Persian numerals from 1 to 
90. On this scale, the altitude of the sun can be measured in degrees. Below this are 
seven ghatT scales for different solar months as detailed below: 

1. Saratdn (Cancer), 1-17 ghatTs. 

2. Jawjd’ wa Asad (Gemini and Leo), 1-17 ghatTs. 

3. Thawr wa Sunbulah (Taurus and Virgo), 1-16 ghatTs. 

4. Hamal wa MTzdn (Aries and Libra), 1-15 ghatTs. 
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Dhruvabhrama-yantra of Padmanabha 


5. c Aqrab wa Hut (Scorpio and Pisces), 1-14 ghatTs. 

6. Qaws wa Dalw (Sagittarius and Aquarius), 1-13 ghatTs. 

7. JadT (Capricorn), 1-12 ghatTs. 



Figure L025.2 - Ruznuma (courtesy Rampur Raza Library) 


Each of these scales is used for one or two months. Depending on the length of the 
day in the corresponding solar month, these scales are divided into so many number of 
ghatTs as there are in half a day of that month. Thus when the sun is in Cancer, the day 
is the longest. It has the duration of 34 ghatTs (=13 hours 36 minutes). The scale for this 
month is divided into 17 ghatTs, which is the length of half a day. When the sun is in 
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Capricorn, the days are the shortest: 24 ghatTs (= 9 hours 36 minutes). Accordingly the 
scale is divided into 12 ghatTs. 

A plumb line is fixed to the centre of the quadrant and the quadrant is held so that 
the sun’s rays pass through the holes in the two iron struts. Where the plumb line touches 
the outermost scale, it will show the sun’s altitude in degrees. Where it touches the scale 
of the zodiac sign in which the sun is situated, it will show the number of ghat Ts that 
elapsed since sunrise or the ghatTs that still remain up to sunset. 

Inscriptions 

The area between the apex of the quadrant and the ghatT scales is filled by a 
diagram and several inscriptions. 

At the upper right corner, close to the centre of the quadrant are three lines in 
Persian which read as follows: 

Aries ( Hamal ), Libra ( MTzdn ), Capricorn (Jadt) [and] Cancer ( Sarafan ) are 
tropical ( muqalab ); Taurus ( Thawr ), Leo (Asad), Scorpio ( c Aqrab ) [and] 
Aquarius ( Dalw ) are fixed (, sabit ); Gemini (Jawzd’), Virgo (Sunbulah), 
Sagittarius (Qaws) [and] Pisces (Hut) are bicorporal ( zujasadayn ). 1388 
The remaining legible Persian phrases are not adequate for a consistent and 
meaningful restoration. The same problem exists for the long inscription in two lines 
along the arc of the quadrant. 

Bibliography 
Sarma 2003, pp. 85-88. 

Sarma & Bagheri 2011. 


1388 Cf. Blrunl 1934, p. 380: ‘The first sign of each season is called tropical as it is the turning point, 
second fixed, because when the sun is in it the season is established, and the third bicorporal. Each 
one of them is related by quartile to the others of its kind, and thus Aries, Cancer, Libra and 
Capricorn form the tropical tetragone, the indications of which are gentleness, purity and 
sociability with a tendency to science and details. Then Taurus, Scorpius, Aquarius and Leo form 
the fixed tetragone, the indications of which are mildness, thoughtfulness and justice, in many cases 
of litigiousness and pugnacity, and sometimes of endurance in adversity and patience in trouble 
and injustice. Gemini, Virgo, Sagittarius and Pisces, the bicorporal tetragone, indicate amilability, 
levity, playfulness, thoughtlessness, discord in business, capriciousness and duplicity.’ 
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M. PHALAKA-YANTRA OF BHASKARA II 

INTRODUCTION 

Bhaskara II, who is popularly known as Bhaskaracarya, announces his invention 
of the Phalaka-yantra in the following words in his Siddhanta-sir omani of 1150: 

Because others have not attempted to determine the apparent time (, sphuta- 
kdla) easily from the vertical circle passing through the zenith and the planet 
( drn-mandala ), I have done so. I shall now explain lucidly the instrument 
named Phalaka-yantra which represents the essence of all computations 
( ganitasya sdra ) pertaining to the true principles of Spherics ( sadgola- 
yukti). 1389 

The instrument, according to his description, 1390 consists of a rectangular board 
measuring 180 x 90 units ( cingula ). A chain ( srnkhald ) is attached at the centre of the 
long side with which the plate can be suspended in the vertical plane. From the place of 
the chain a vertical line ( Icimbci ) is drawn which divides the plate in two equal halves. 
Perpendicular to this vertical line are drawn 90 equidistant horizontal parallels, called 
sines (jivd ). At the middle of the 30th sine-line is inserted a pin ( saldkd ), which is 
designated as the axis ( aksa ). With the pin as the centre, a circle is drawn with a radius 
of 30 units and the circle is divided in 60 ghatikds and 360 degrees. To the pin is pivoted 
an index, 60 units long and divided in 60 parts. The instrument is used first to measure 
the altitude of the sun by direct observation and then to ascertain graphically the 
corrections for ascensional difference in order to determine time. 1391 

This Phalaka-yantra is a forerunner of the sine quadrant and was eclipsed by the 
latter when it was introduced into India in the following centuries from the Islamic 
world. Therefore, very few astronomers seem to have used the Phalaka-yantra for actual 


1389 Bhaskaracarya, Siddhanta-sir omani, Goladhyaya, Yantradhyaya, verse 16: 
drhmandale 'tra sphutakdla uktah sukhena nanyair yatitam mayatah 
sadgolayukter ganitasya saram spastam pravaksye phalakakhyayantram (( 

See also Sarma (forthcoming). 

1390 Bhaskaracarya, Siddhanta-sir omani, Goladhyaya, Yantradhyaya, verses 16-27. 

1391 On the exact procedure and its rationale, see Wilkinson & Sastri 1861, pp. 213-218; Rai 1985, pp. 
328-332; Ohashi 1994, pp. 286-290, Fig. 53. 
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Phalaka-yantra of Bhaskara II 


observation. There exist just four specimens, or rather — reports of three specimens 
being made between 1790 and 1876 and a photo of an astrolabe of 1895, on the back of 
which a Phalaka-yantra is incorporated. 

The Phalaka-yantra is also represented, among others, on five compendia; these 
will be discussed in section V below (Figure V002.6, Figure V004.1, Figure V005.4 and 
Figure V006.4). 
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MOO 1 PHALAKA-YANTRA BY SAKHArAMA JOSI, 1790-96 

Dimensions ? 

PLU 


Dikshit 1981, p. 233n, mentions a Phalaka-yantra and other instruments made 
between the Saka years 1712 and 1718 (AD 1790 and 1796) by Sakharama JosI, a 
resident of Kodoll (16;52,48° N and 74; 12° E) near Kolhapur. Their present location is 
unknown. 
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M002 PHALAKA-YANTRA EXHIBITED AT THE LAHORE EXHIBITION 1864 

Dimensions ? 

PLU 


In 1864, the British Colonial Government organised an exhibition at Lahore in 
order to promote the manufacturing industry in Punjab. The exhibits are described by 
B. H. Baden Powell in his Handbook of the Manufactures and Arts of the Punjab. The 
astronomical instruments displayed at this exhibition were listed in ‘Class XXIV: 
mathematical and philosophical instruments exhibited in the Lahore Exhibition of 
1864.’ The exhibits included a Phalaka-yantra which was described thus: 

18. ‘Falk yantra [sic! Phalaka-y antra ] — A graduated oblong plate, with 
inscribed circle and bar to give the shadow — for measurement of hours, 
angular distances, &c.’ 

Its present location is unknown. 


Bibliography 
Powell 1872, pp. 259-263. 
Sarma 2015b, p. 302. 
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M003 PHALAKA-YANTRA PRESENTED BY THE MAHARAJA OF BENARES 
TO THE PRINCE OF WALES, 1876 

Dimensions ? 

PLU 


When the Prince of Wales (the future Edward VII) visited the Maharaja of Benares, 
Sir Ishwari Prasad Narayan Singh, GCSI, on 5 January 1876, the Maharaja presented him 
a set of traditional Indian astronomical instruments. There survives a list meticulously 
prepared by Bapu Deva Sastri. The list includes, aside from small replicas of the 
masonry instruments erected by Sawai Jai Singh in his observatories, the following 
instruments made according to the descriptions given by Bhaskaracarya: Gola-yantra, 
Cakra-yantra, Capa-yantra, TurTya-yantra and Phalaka-yantra. The list expressly 
mentions that the Phalaka-yantra was invented by Bhaskaracarya and that the details 
about all these instruments can be found in the Siddhantasiromani and refers to the 
Bibliotheca Indica edition by ‘Lancelot Wilkinson, Esq.’ 

These instruments are not with any public museum in UK; they may be in some 
uncatalogued collection of the British royal family. 

Bibliography 

William Howard Russel, The Prince of Wales’ Tour: A Diary in India; with some 
account of the visits of His Royal Highness to the courts of Greece, Egypt, Spain, 
and Portugal , with illustrations by Sydney F. Hall, M.A., Artist in the Suite of 
H.R.H. The Prince of Wales, second edition, Sampson Low, Marston, Searle & 
Rivington, London 1877 pp. 389-91; 616-17. 
https://archive.org/details/princeofwalestouOOrussuoft 
[also https://goo.gl/V8sHM3, last accessed in June 2017]. 

Sarma 1996c. 

Sarma 2014b. 
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M004 PHALAKA-YANTRA ENGRAVED ON THE BACK OF AN ASTROLABE 
DESIGNED BY GANGASAHAYA AND MADE BY RAMAPRATAPA 


1895, Tonk, Rajasthan 
Diameter 334 mm 
PLU 



Figure M004.1 - Phalaka-yantra on the back of the astrolabe D091 
(courtesy of Museum of History of Science, Oxford) 
































M004 - Phalaka-yantra on the back of an Astrolabe designed by Gangasahaya and made by Ramapratapa 
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In the archives of the Museum of the History of Science at Oxford, there are photos 
of the front and back of an interesting astrolabe, which is described under D091. An 
inscription on the front side of the suspension bracket informs that a certain 
Gangasahaya caused this astrolabe to be made by the artisan Ramapratapa at Tonk in 
Rajastan in 1895. On the back of the kursT is an inscription which reads cakra-tunya- 
phalaka-yantranam ekatra samavesah, ‘[Here are] assembled at one place the Cakra- 
yantra, the Tunya-yantra and the Phalaka-yantra'. 

A Tunya-yantra (i.e. a quadrant) is normally incorporated on the back of the 
astrolabe for measuring the altitudes of the heavenly bodies. The back of the astrolabe 
can also function as the Cakra-yantra, which is a graduated circle with an upright peg 
at the centre. For using it as a Phalaka-yantra, starting a little above the centre, about 
45 equidistant horizontal parallels (i.e., 1 for each 2 prescribed by Bhaskara II) are 
drawn up to the lower periphery on this astrolabe. Two concentric circles with different 
radii are drawn from the centre; these could be the equatorial circle and the Tropic of 
Cancer. The alidade of the astrolabe can, of course, function like the index required for 
the Phalaka-yantra, and can also measure the altitude of the sun. However, there is no 
circle divided into 60 ghatikas and 360 degrees of arc. 

There are two more inscriptions providing the necessary parameters for using the 
Phalaka-yantra. An inscription on the upper left quadrant reads tomkanagare phalaka- 
yantra-yogya \ paramci yastih 36\34, ‘In the city of Tonk, the maximum yasti appropriate 
for the Phalaka-yantra is 36)34.’ The upper right quadrant bears the inscription phalaka- 
yantra carajya-khandali 3\2\2 <5)78)2, ‘the segments of the sines of accensional 
differences for the Phalaka-yantra are 3)2)2 and 6) 18)2.’ 

Therefore Gangasahaya’s attempt of using the back of the astrolabe as a Phalaka- 
yantra is historically very valuable. Unfortunately, the present location of the actual 
astrolabe is unknown. 




3483 


N. PALABHA-YANTRAS & EQUINOCTIAL SUNDIALS IN SANSKRIT 

INTRODUCTION 

Every culture must have made use of the shadow cast by the gnomon, i.e. a straight 
stick erected vertically on a level ground, to measure time. The simplest form of the 
gnomon is that of a man standing upright and his shadow indicating the time. 
A reminiscence of this practice can be seen in the Sanskrit terms nara-bhd or nr-bha 
employed in the sense of the ‘gnomon shadow’ but whose literal meaning is the ‘shadow 
of a man ( nara, nr); and also in the terms paurusT (man’s length) and tripaurusT (thrice 
man’s length) employed to describe the shadow in Kautilya’s Arthasdstra which will be 
discussed below. Likewise the custom of mentioning the height of the gnomon as seven 
feet in Islamic astronomy goes back to a period when the human body was used as the 
gnomon and the ideal height of a man was considered to be seven times the length of 
his foot. 

Lrom such simple sticks erected on the ground, sundials evolved gradually which 
consist of a gnomon that casts a shadow upon a graduated dial on which the position of 
the shadow is translated into units of time. This basic form gave rise to diverse varieties 
in the course of centuries, some with vertical gnomons and horizontal dials, others with 
horizontal gnomons and vertical dials or curved dials and so on. 

Sundials in Antiquity 

The earliest extant sundials are two fragments from Egypt, datable to about 1500 
and 1000 bc respectively. Sundials were also cultivated in Greek antiquity, but more 
actively in the Roman empire, where large decorative sundials were set up at public 
places and in private palaces. 1392 The Roman engineer Vitruvius describes as many as 
fifteen different kinds of sundials in his book Architectural Sharon L. Gibbs, in her 
pioneering study of 1976, Greek and Roman Sundials, described 257 sundials. 1394 
Subsequently several more were discovered. About five hundred specimens are said to 


1392 

1393 


1394 


Turner 1998; see also Turner 1993c. 
Vitruvius, Book IX, chs. 8-9. 

Gibbs 1976. 
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exist today in various collections. These Greek and Roman sundials display seasonal 
hours. 

A large number of these dials have the shape of a half-cone with the gnomon 
affixed at the vertex of the cone and the dial engraved on the concave surface, in such a 
way that the axis of the cone is parallel to the axis of the earth. The hour lines radiating 
from the vertex are intersected by three concentric semi-circles which are parallel to the 
equator; the lowermost semicircle represents the summer solstice, the one in the middle 
the equinoxes and the upper semi-circle the winter solstice. 1395 An example can be seen 
in Figure N.l below which shows a Roman sundial excavated at Athens. 



Figure N.l - Roman sundial at the National Archaeological Museum, Athens 

(photo by S. R. Sarma) 


1395 


Catamo et al 2000. 
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Christian monasteries adopted the sundial for indicating the times of their prayers 
from the fifth century onwards. The individual prayers offered in the daytime are named 
after the respective hours: Matins (before dawn); Prime (at sunrise); Terce (third hour 
after sunrise); Sext (sixth hour after sunrise); None (ninth hour after sunrise); Vespers 
(sunset) and Nocturnes (after sunset in the night). To facilitate these prayers, vertical 
sundials with horizontal gnomons were added to the south-facing walls of churches. 
Since the prayers called Terce, Sext and None were particularly important, crosses were 
added to the third, sixth and ninth hour-lines. Sometimes, only these three hours lines 
are marked on the dial and the rest are omitted. Such specimens are called ‘mass dials’ 
or ‘tide dials’. There are said to be some 3000 specimens surviving in the UK. 1396 

As Islam spread in the seventh century into areas which were formerly under the 
Greco-Roman domain, and as the Muslim astronomers came into contact with Greco- 
Roman sundials, they began to modify them by adding lines to indicate the times of 
Islamic prayers. Thus some highly sophisticated sundials were created in the Islamic 
world, some of which were transmitted westwards to Europe and eastwards to India. 
The development of these Islamic sundials will be discussed in the introduction to the 
section Q on the Indo-Persian sundials. 

In Europe, after the development of mechanical clocks, seasonal hours were 
gradually replaced by the equal hours in the religious and civil life from the fourteenth 
century onwards, and the sundials also were marked in equal hours. 

In the St. Mary’s Church in the small German town of Homberg an der Efze, the 
walls are adorned both with a tide dial (‘Gebetsuhr’ in German) (Figure N.2) and a dial 
marked with equal hours (Figure N.3); the former is equipped with an horizontal 
gnomon and the latter with an inclined gnomon. The church was constructed originally 
in the fourteenth century, but many additions and modifications were made in the 
subsequent centuries. Therefore, it is not possible to date either of the dials accurately. 
However, the hour-lines in the common sundial are numbered with a mixture of the 
Roman (I, V, VI, VII, VIII, X, XI, XII) and the so-called Arabic (2, 3,4) numerals; such 
a combination can be dated to the late sixteenth or seventeenth century. 


1396 


Rumley. 



3486 


Palabha-yantras & Equinoctial Sundials in Sanskrit 



Figure N.2 - Tide Dial in the St. Mary’s Church, Homberg an der Efze 
(photo by Dr. Klaus Lambrecht - Own work, CC BY-SA 3.0, 
https://c 0 mm 0 ns.wikimedia. 0 rg/wiki/File:Untere_Gebetsuhr.jpg 
[also: https://goo.gl/jrTXy8, last accessed in December 2017] 



Figure N.3 - Sundial marked with equal hours in the St. Mary’s Church, 
Homberg an der Efze (photo by S. R. Sarma) 
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Even though the production of mechanical clocks gradually gained importance in 
later centuries in Europe, sundials continued to be produced in great numbers, either as 
stationary objects for the decoration of urban spaces or tombstones, or as small portable 
items of diverse designs and in diverse materials. 1397 

Sundials in India 

Gnomon in Kautilya’s Arthasastra 

In India, the first mention of measuring time by means of the shadow cast by the 
sun occurs in the Arthasastra of Kautilya which was composed and redacted between 
the second century BC and the third century AD. Kautilya lays down that a king should 
divide his day into eight parts and the night into another eight parts, by means of the 
water clock (nalika) or by the length of the gnomon’s shadow ( chdya-pramdna ), and 
devote each part for a specific administrative or personal task. 

‘He should divide the day into eight parts as also the night by means of 
nalikas, or by the measure of the shadow (of the gnomon). (A shadow 
measuring three paurusas, one paurusa, (and) four ahgulas and the midday 
when the shadow disappears are the four eighth parts of the day. By them 
are explained the later (four).’ 1398 

The water clock will be discussed in section R below. The simplest form of the 
gnomon is that of a man standing upright and his shadow indicating the time and this is 
suggested by the terms paurusT and tn-paurusT. But probably Kautilya envisages an 
actual gnomon in the form of a straight wooden stick erected vertically on the level 
ground with markings on the ground which divide the time between the sunrise and 
sunset into eight parts. 

From the Brahma-sphuta-siddhanta of Brahmagupta (AD 628) onwards, Sanskrit 
texts of the type Siddhanta, usually devote the third chapter for the gnomonics; the 
chapter is entitled Tri-prasna-adhyaya (chapter on three questions or topics) and 


1397 On the variety and classification of the European sundials, cf. Higgins 1953; Zinner 1979, pp. 46- 
135; Turner 1993c. 

1398 Kautilya, Arthasastra , 1.19.6-8: ndlikdbhir ahar astadha ratrim ca vibhajet chdyd-pramdnena va \ 
tripaurusT paurusT caturahguld nastacchayo madhyahna iti catvarah purve divasasyastabhagah \ 
taih pascima vyakhyatah | translation by Kangle; see also Abraham 1981. 
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discusses the determination of dis (cardinal direction), desa (locality, i.e., terrestrial 
latitude) and kdla (time) by means of the gnomon ( sanku ). As in the Arthasdstra, here 
also a straight staff is set up temporarily on a level ground on which lines are drawn for 
the determination of the three parameters. The staff, whatever may be its actual length, 
is divided into 12 ahgulas, and this unit of length is employed in measuring the shadow. 

The Brahma-sphuta-siddhanta describes several other instruments of permanent 
nature in the twenty-first and twenty-second chapters and so do several subsequent texts. 
Although many types of instruments are described in these texts for measuring time by 
the sunlight, those that are represented by extant specimens are just three: 1399 the 
horizontal dial with a triangular gnomon (Palabha-yantra), the column dial with a 
horizontal gnomon ( Kasd-yantra ) and the graduated ring in which sunlight enters 
through an aperture (Cuda-yantra). These are relatively late and are described in 
Sanskrit texts only from the fifteenth century onwards. Besides these three varieties of 
Sanskrit sundials, there are extant a few Indo-Persian sundials. The horizontal dials will 
be described in the present section N, the ring dials in section O, the column dials in 
section P and the Indo-Persian dials in section Q. 1400 

Palabha-yantra 

In the Palabha-yantra, the horizontal sundial with a triangular gnomon, the 
hypotenuse of the gnomon points to the north pole. About its origin Berggren writes as 
follows: 

‘A surprising feature of Ibn al-Shatir’s dial (made in the second half of the 
fourteenth century for the Umayyad Mosque in Damascus) was that its 
gnomon was parallel to the polar axis. In fact, it was inclined to the horizon 
at an angle of 33V2°, a common medieval value for latitude of Damascus. 
This was the first known proof that it was the Muslims, and not the 


1399 The great diversity noticeable in the innumerable sundials extant in Europe and the much greater 
complexity of design presented in the Arabic texts such as the one by al-Marrakushl is not reflected 
either in the Sanskrit texts or in the extant specimens. 

woo The reason for this arrangement is purely pragmatic (and not chronological) so that the smallest 
number of specimens receives the code numbers beginning with O (which so closely resembles 0). 
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Europeans of the Renaissance, who introduced the sundial with the gnomon 
aligned to parallel the earth’s axis.’ 1401 

However, the horizontal dial in Ibn al-Shatir’s sundial is highly complex and is 
unlike the simple dials found in India or in Europe. On the other hand, no other Islamic 
sundial has been discovered which corresponds to the Indian or European horizontal 
dials. Even so, it is fairly certain that the original prototype was developed in the Islamic 
world and thence transmitted westwards to Renaissance Europe and eastwards to India. 
Because of the simplicity of construction, it was produced hundreds of times in Europe 
and also in North America, where it became a popular garden ornament. 

In India it was absorbed in the Sanskrit repertoire of instruments under the title of 
Palabhci-yantra. Here palabha denotes the noon equinoctial shadow, i.e., the length of 
the shadow thrown at noon by a gnomon of 12 units ( angulas ) on the days of the equinox. 
The length of the shadow is dependent on the latitude of the place. A palabha-ksetra 
then is a right triangle where the length of the shadow forms the base and the height of 
the gnomon (i.e. 12 digits) the vertical. The hypotenuse of this triangle subtends an angle 
which is equal to the terrestrial latitude of the place. The Palabhci-y antra is a horizontal 
sundial on which a triangular gnomon is set up in a plane perpendicular to that of the 
dial. The gnomon has the form of the palabha-ksetra, where the angle between the base 
and the hypotenuse is equal to the terrestrial latitude of the locality. 

For measuring time, the instrument is so set up that the gnomon rests on the north- 
south line. Then the hypotenuse will point to the celestial north pole and its surface will 
become parallel to the earth’s axis. The shadow of the gnomon will follow the sun’s 
passage across the sky and show the time on the horizontal dial. For this purpose the 
dial is divided into time units, either in the traditional units of ghatTs (= 24 minutes) and 
palas (= 24 seconds), or in modern units of hours and minutes. These units will be 
unequal when projected on a horizontal dial. Since the gnomon is fashioned according 
to the terrestrial latitude of a specific locality, it can be used only on that latitude, and 
not elsewhere. 


1401 


Berggren 2001, p. 12, where a sketch of Ibn al-Shatir’s dial is reproduced. 
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The Palabhd-yantra is described probably for the first time in the Yantraprakdra 
which was compiled between 1716 and 1724 at the court of Sawai Jai Singh of Jaipur. 1402 
This text teaches how to calculate the angles between the hour-lines on a horizontal dial 
for the latitude of Delhi at 28;39° and for that of Amber at 27°. In 1771 Nandarama 
Misra of Kamyakavana (Kamon, near modern Mathura in UP) described the instrument 
in twelve verses at the beginning of his Yantrasdra. While the Yantraprakdra offers a 
trigonometric formula for computing the angles between the hour lines, Nandarama 
teaches a geometrical procedure. 1403 Around 1799-1800 Visvesvara Mahasabda 
Pundarlkayajin composed a Palabhd-y antra . 1404 

Palabha-yantra in the Yantraprakara 

The Yantraprakara describes the Palabha-yantra thus: 1405 

‘Now the method of the Palabha-yantra. Multiply the shadow cast by a 
horizontal gnomon ( viloma-cchdyd ) at any given hour angle ( nata-kdla ) by 
the Rsine of the local latitude ( aksa-jyd ) and divide by the Radius ( tri-jyd ). 
For the result thus obtained, locate the corresponding arc in degrees in the 
table of shadows cast by the horizontal gnomon ( vilomacchayd-sdrani ). 
These will be the degrees of horizon ( ksitijdmsa ). 1406 
‘Example. In Delhi, the latitude is 28;39°. [Let] the hour angle be 1 ghatT 
which is equal to 6°. Its tangent ( vilomacchdyd ) is 1; 18,22,30. This is 
multiplied by the Rsine of the latitude 28;46,2,53,52 and divided by Radius 
60. The quotient is 3:1,24,53,31,8. The arc corresponding to this in the table 


1402 Sarma 1986-87b, pp. 26 (text), 76-77 (translation and commentary). 

1403 Unpublished. I use MS Nos. 851/1884-87 (copied in 1802) and 504/1892-95 (copied in 1830) of 
the Bhandarkar Oriental Research Institute, Pune. Independent manuscripts containing just the 
Palabha-yantra from Nandarama Misra’s Yantrasdra are also in circulation. Thus 9223 of the 
Oriental Institute, Vadodara, and 2672 of the Rajasthan Oriental Research Institute, Udaipur, 
contain the extract on the Palabha-yantra from the Yantrasdra without identifying it as such. The 
latter manuscript contains several other texts on instruments. Manuscript no. 3185 of the Oriental 
Institute, Vadodara, offers the same trigonometric formula as the Yantraprakdra, but in six verses. 

1404 Cf. Pingree 2003, p. 126, no. 243. 

1405 Cf. Sarma 1986-87b, pp. 76-77; slightly modified. 

1406 This can be expressed as tan a = sin cp . tan |3, where a is the angle between the hour line and the 
horizon, and (5 the time unit expressed as arc degrees. 
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of tangents is 2;53°. These are degrees of horizon ( ksitijamsa ), i.e., the angle 
between the horizon and the line for the first ghatl Thus calculate the angles 
for each ghatl, or half ghatl, or quarter ghatl, or any other fraction thereof. 
Then draw a circle of any radius on an even ground. On it mark the cardinal 
points. Graduate the circle in degree and minutes. [In the circle], mark off 
the degrees obtained in the computation from the horizon (i.e., the east-west 
line) onwards. Draw a line from the centre up to that mark. This is the line 
of the first ghatl Thus draw lines for each ghatl 

Next set up a [triangular] gnomon on the north point of the circle [in such a 
way that] from the foot of the gnomon up to the centre of the circle lies the 
base of the equinoctial triangle ( palabha-bhuja ), from the top of the gnomon 
up to the centre is the equinoctial hypotenuse ( chayci-karna ). Or [let] the 
Rsine of latitude ( aksa-jyci ) be the base, Rsine of the colatitude ( lamba-jya ) 
the perpendicular and Radius ( tri-jyci ) the hypotenuse. Prepare such a 
triangle and set it up there. The hour angle, expressed in ghatls, at any 
moment is measured from the point where the shadow of the triangle, so set 
up, falls on the circle, up to the line of midday ( madhyahna-rekha ) (i.e., up 
to the north point).’ 

‘Here is the table of Palabhci-yantra for the latitude of Delhi ( Indraprastlm ) 
[at 28;39° and for the latitude of Amber ( Ambavatl ) at 27°].’ 


Hour angle 

Degrees of horizon 

in ghatikas 

Delhi 

Amber 

1 

2;53 

2;45 

2 

5;59 

5;34 

3 

8;51,30 

8;29 

4 

12;3 

11 ;33 

5 

15;28,30 

14;50,30 

6 

19; 12,45 

18;27 

7 

23;21 

22;27,30 

8 

28;2 

27; 1 

9 

33;25,30 

32;17,30 

10 

39;25,30 

38;29,50 
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11 

47;7 

45;53 

12 

55;52,30 

54;43 

13 

66;5,30 

65;9,30 

14 

77;38 

77;7 

15 

90;0 

90;0 


Extant Specimens of the Palabha-yantra 

The instrument appears to have been popular in Rajasthan. Since the present study 
is limited to museum specimens, I did not explore the Palabha-yantras set up in public 
places, except in a few cases. In Sawai Jai Singh’s Observatory at Jaipur, a Palabha- 
yantra is incorporated at the top of the Nadivalaya-yantra (N001). The Observatory also 
owns a Palabha-yantra made by Gokula Natha Sarma in 1882 (N002). 

Elsewhere in Jaipur there are other specimens in the Maharaja Man Singh II 
Museum, in the Sanjay Sharma Memorial Museum and in the Museum of Indology. In 
Amber Fort near Jaipur, there is a Palabha-yantra. There is also one in the Jaisalmer 
Fort (N004). The Rao Madho Singh Museum of Kota has two Palabha-yantras in stone, 
presumably designed for the latitude of Kota (N011 and N012). 1407 There must have 
been several others erected in public places. In a few cases, these have been removed 
and preserved in museums. But a large majority must have been irretrievably lost. 

The Palabha-yantras made in the eighteenth century were engraved with lines to 
measure time in ghatTs (N001). But gradually these yielded place to sundials with hour¬ 
lines in the nineteenth century. The Palabha-yantra in Jai Singh’s Observatory at Ujjain 
(N002), like the one at the Observatory at Jaipur (N001), must have been engraved 
originally with lines to measure ghatTs, but in course of repairs the original marble dial 
was replaced by another carrying hour lines. 


1407 


Cf. Sharma 2000, pp. 233-244, esp. 243-244, figs. 6-7. 
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Figure N.4 - English sundial at Sujan Rajmahal Palace Flotel, Jaipur, 
former Residency of the British Political Agent (photos by S. R. Sarma) 


English Colonial Sundials 

During the British colonial times, many sundials were set up with horizontal dials 
and triangular gnomons; these resembled the Palabhd-yantras in design, but carried 
lines to measure hours which are numbered either in Roman numerals or in modern 
international numerals. One of the earliest such sundial was set up in 1784 at the British 
garrison in the Chunar Fort near Allahabad. There is one in the residency of the British 
Political Agent who represented the British Governor-General at the Princely State of 
Jaipur, which is now converted into a hotel (Figure N.4). Similar English sundials are 
to be found in the British Viceroy’s summer residence at Shimla (now converted into 
the Indian Institute of Advanced Study), in the Allahabad Fort and many other places. 
Since these do not belong to the traditional repertoire of Indian astronomical 
instruments, these are not included in this catalogue. 

Palabha-yantra as Urban Sculpture 

Following the European fashion, large sundials are being set up as urban 
sculptures in public places. In the Inter-University Centre for Astronomy and 
Astrophysics (IUCAA) at Pune, there are sculptures of ‘Isaac Newton under an Apple 
Tree’ and of Bhaskaracarya, besides a clumsy imitation of Sawai Jai Singh’s equinoctial 
sundial Samrdt-yantra. There are said be to also sundials set up as army memorials. A 
notable specimen is a sundial in the shape of the Palabha-yantra set up recently near 
the Barapullah Flyover in New Delhi by the Delhi Development Authority (DDA). In 
this sundial, the brass gnomon has a height of 12.7 metres and a length of 24.5 metres. 
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The hour lines are laid out in coloured marble and numbered in large Devanagari 
numerals. 



Figure N.5 - Sundial near Barapullah Flyover, New Delhi (photo by Debasish Das) 


Mention may also be made, in this connection, on a sundial set up in Antwerp in 
Belgium. It was designed by the artist Hubert Minnebo. Its connection to India lies in 
the fact that the well-travelled artist who spent several years in India and Nepal, 
numbered the hours in large nicely shaped Devanagari numerals. 



Figure N.6 - The sundial with Devanagari numerals (left); the artist Hubert Minnebo, the central figure 
at the base of the gnomon (right) (photos courtesy Jan de Graeve) 


Equinoctial Sundials 

In the Palabhd-yantra, the ghciti lines or the hour lines on the dial are not equally 
spaced around the gnomon. The angles have to be calculated separately for each line. 
This problem is overcome in the equinoctial (also called equatorial) sundials where the 
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dial plate is parallel to the plane of the equator and the gnomon, which points to the pole, 
is perpendicular to it. In Jai Singh’s Observatories, two masonry instruments, viz. the 
NadT-valaya-yantra 1408 and the Samrdt-yantra 1409 are constructed on this principle. 
Moreover, in the Samrdt-yantra the gnomon is shaped like a right triangle with its 
hypotenuse pointing to the north pole. There exist two large portable specimens made 
in the style of the Samrdt-yantra, which appear to have created at the time of Sawai Jai 
Singh (NO 15 and NO 16). The Adler Planetarium at Chicago holds an equinoctial sundial 
with Devanagari numerals which is clearly modelled after a European specimen (NO 17). 


1408 Sharma 2016, pp. 171-173. 

1409 Sharma 2016, pp. 97-101, 133-141. 
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N001 ® palabhA-yantra set up on top of the nAdIvalaya-yantra 

Ca. 1734 

Diameter 763 mm 

Jaipur, Jai Singh’s Observatory 



5 ? 


Figure N001.1 - Palabha-yantra (photo by S. R. Sarma) 

This Palabha-yantra was set up on a circular platform on the top of the 
Nadivalaya-yantra in the observatory established by Sawai Jai Singh around 1734. The 
dial is made of a slab of red sandstone. The triangular brass gnomon is 130 mm high; 
its base measures 242 mm and the hypotenuse 275 mm. The base and the hypotenuse 
form an angle 28; 15°, which is quite unsuitable for Jaipur with its latitude, roughly, of 
27°. The dial is marked with lines for ghatis. The rim of the dial is divided in 10 minutes 
of arc. 1410 

Bibliography 
Sharma 2016, p. 175. 


1410 Sharma 2016, p. 175, thinks such a scale is unnecessary: ‘A horizontal sundial with a triangular 
gnomon does not require an evenly divided circular scale. It is possible that the circular dial was 
inscribed so that the instrument may also function as an Agra yantra. A conical projection atop the 
vertical edge of the triangular gnomon might have also been provided for this purpose.’ But even 
in a Palabha-yantra, a degree scale is necessary on the rim for measuring the angles between the 
ghatT lines. 




3497 


N002 PALABHA-YANTRA SET UP ON TOP OF THE DAKSINOTTARA- 
BHITTI-Y ANTRA 


Ca. 1734 

Diameter 460 mm 


Ujjain, Jai Singh’s Observatory 



In the observatory established by Sawai Jai Singh at Ujjain around 1734, an Agra- 
yantra and a Palablici-yantra were set up on the top of the Yamyottara-bhitti-yantra (lit. 
‘South-North Wall Instrument,’ mural quadrant). In his report of 1799, William Hunter 
describes the Palabha-yantra thus: 

‘On the top of the mural quadrant [...] about the middle of the wall the 
parapet to the eastward is increased in thickness, and on this part is 
constructed a horizontal dial called Puebha Yunter (sic! Pulabha Yunter). Its 
length (height ?) is 2 feet four inches and a half, but the divisions on it are 
totally effaced.’ 1411 


1411 


Hunter 1799, p. 197. 
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Almost two centuries later, Virendra Nath Sharma writes the following on the 
same Palabha-y antra : 

‘The Palabha, a sundial, is located on a masonry column close to the Agra. 
The column is topped with a marble slab 46 cm in diameter. The instrument 
has a triangular gnomon similar to the one in Jaipur. The Palabha scale is 
divided into hours and minutes such that its least count is 5 min. The scale 
continues beyond the two 6 o’clock marks on either side of the gnomon by 
45 minutes. The inscription is written in Devanagari.’ 1412 
The original dial of the Palabha-y antra must have been divided in gliatis, which 
was completely effaced when Hunter saw it around 1797. Apparently this dial was 
replaced in the twentieth century with a new marble dial divided in hours, as can be seen 
in the Figure above. 

Bibliography 
Hunter 1799. 

Sharma 2016. 


1412 


Sharma 2016, p. 230. 
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N003 PALABHA-YANTRA BY LEHNA SINGH MAJITHIA, 1909 VS (AD 1852) 

Dimensions ? 

Amritsar, Golden Temple 



Figure N003.1 - Palabha-yantra in Gurmukhi (photo by Basanta Rajkumar (@basantark)) 1413 

Lehna Singh Majithia 

In the introduction to section G, a reference has been made to the illustrated 
manuscript of the Sanskrit work Sarva-siddhanta-tattva-cudamani (British Library, 
Or.5259) which carries the horoscope of Lehna Singh Majithia ( ca . 1806-1854). He was 
one of the generals of Maharaja Ranjit Singh and was greatly interested in mechanical 
arts and scientific subjects. Sir Lepel Griffin writes the following about him: 

‘Lehna Singh was known as Hasmuddaula, the Sword of the State, and was 
a man of considerable ability. He was a skillful mechanist and an original 
inventor. He much improved the Sikh ordnance, and some very beautiful 


1413 


I am highly obliged grateful to Basanta Rajkumar for his kind permission to use his photo. 
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guns of his manufacture were taken at Aliwal and elsewhere. Among other 
things he invented a clock which showed the hour, the day of the month, and 
the changes of the moon. He was fond of astronomy and mathematics and 
master of several languages. As an administrator he was very popular.’ 1414 

About the guns made by him. Colonel Baird Smith, a member of the Asiatic 
Society, remarked that ‘Nothing could surpass the whole design and details of these 
guns, and while they were ornamented with great taste, they were at the same time good 
working guns, and had been vigorously used during the day.’ 1415 

Palabha-yantra 

It is not known what happened to the ‘clock which showed the hour, the day of the 
month, and the changes of the moon.’ He also produced an iron column dial (P023); its 
present location is also unknown. But a Palabha-yantra designed by him in 1852 is 
extant in situ in the Golden Temple at Amritsar. Its exact location is described thus by 
Jagjit Singh: 

‘The bridge connects the gate-way with the Temple proper, 240 feet long 
and 21 feet wide, it is built in water with ten arched spans. There are other 
38 small spans to support the larger ones. On either side of the bridge are 
fixed ten marble lamp-posts with gold lanterns on them. A fine marble 
railing runs throughout the length between the lamp-posts. On the northern 
side a lamp-post bears a sun-dial instead of lantern. It was built by Sardar 
Lehna Singh Majithia in 1852. The pavement was laid with coloured marble 
by Maharaja Ranjit Singh in 1835.’ 1416 

The dimensions of the Palabha-yantra are not available. Presumably the 
hypotenuse of the gnomon forms an angle of about 32° corresponding to the latitude of 
Amritsar at 31;38°. The Gurmukhi inscription at the base of the gnomon cannot de 
deciphered in the available photo; the first line appears to carry the year 1909 in 


1414 Sir Lepel Griffin, Ranjit Singh, (Rulers of India Series), Oxford 1892, pp. 130-131. 

1415 Journal of the Asiatic Society of Bengal, 23 (1860) 426-427; see also P023. 

Jagjit Singh, Temple of Spirituality or Golden Temple, Amritsar, The Sikh Religious Tract Society, 
Tarn Taran, 1935, p. 64. 


1416 



N003 - Palabha-yantra by Lehna Singh Majithia, 1909 VS (AD 1852) 
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Vikrama Samvat. There seem to be two scales in the rectangular border; the outer one 
of modern hours, with sub-divisions marked for 30 minutes and 10 minutes, and the 
inner one of the traditional ghcitis (of 24 minutes), subdivided in '/2 ghatTs. 

Bibliography 

Journal of the Asiatic Society of Bengal, 23 (1860) 426-427. 

Sir Lepel Griffin, Ranjit Singh, (Rulers of India Series), Oxford 1892. 

Jagjit Singh, Temple of Spirituality or Golden Temple, Amritsar, The Sikh Religious 
Tract Society, Tarn Taran 1935. 
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N004 PALABHA-YANTRA BY GAJADHAR SARUP KHEMANI, 1916 VS 

(AD 1859) 1417 

Diameter 365 mm 

Jaisalmer Fort, Raj Mahal Palace Museum 

This sundial, a circular disc carved out of yellow sandstone, was designed by 
Gajadhar Sarup KhemanI at the instance of the ruling prince Maharawal Ranajlt Singh 
(r. 1846-1864) and was set up on the roof of the Jaisalmer Fort. The dial is calibrated in 
ghatTs and the lines are numbered from 1 to 17 in the forenoon and again from 1 to 17 
in the afternoon, in Devanagari numerals. A groove is cut in the vertical radius for the 
gnomon, but it is missing now. 

It is said that at the completion of each ghati, an attendant would strike on a large 
bell and thus broadcast the passage of time. At some later point, the stone disc was 
removed and dumped in a store room. In 1993, when a part of the fort was converted 
into a museum called Raj Mahal Palace Museum, the sundial was retrieved and installed 
at the present location on the roof of the museum, but slightly off the meridian line. 

Inscription 

There is an inscription engraved around the rim in Rajasthani language and 
Devanagari script: 

maharajadhiraj rdj-rdjesar mahdrdval-jT sri srl 108 srl ranajlt-simh-ji 
bahadar jantar lagd kardyo haste gajadhar sarup-jl khemanl sam. 1916 2 
mitl mdgasarasa 61 

‘At the behest of Maharajadhiraj Raj-rajesar Maharawal-jl srl srl 108 srl 
Ranajlt Singh-jl Bahadur, this instrument was installed by Gajadhar Sarup- 
jl KhemanI in [Vikrama] Samvat 1916, on the second day of Margasira 
[month].’ 

The inscription does not mention whether it is the waxing half ( sukla-paksa or 
sudi) or waning half ( krsna-paksa or vadi ) of the lunar month of Margasira. In the 


1417 


Entry based on Pandya et al 2017. 



N004 - Palabha-yantra by Gajadhar Samp Khemam, 1916 VS (AD 1859) 
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former case, the date would correspond to 27 November 1859; in the latter to 12 
November 1859. 1418 

At the end of the inscription, there is the number 61; its significance eludes us. 


1418 


Pandya et al 2017, p. 139, convert the date erroneously to 26 November 1861. 
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N005® PALABHA-YANTRA BY GOKULANATHA SARMA, 1939 VS (AD 1882- 
83) 

Diameter 238 mm 

Jaipur, Jai Singh’s Observatory 



Figure N005.1 - Palabha-yantra (photo by S. R. Sarma) 


The Palabha-yantra is engraved on a block of pink sandstone with a diameter of 
238 mm. The triangular gnomon, made of the same kind of stone, subtends an angle of 
27°, roughly the latitude of Jaipur. On either side of the gnomon, lines are drawn for 
ghatTs 17, 16, ...1, ...16, 17. 



Figure N005.2 - Inscription (photo by S. R. Sarma) 


N005 - Palabha-yantra by Gokulanatha Sarnia, 1939 VS (AD 1882-83) 
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Inscription 

There is an inscription in 4 lines which reads: 
idam palabhdyamtram 
gokulanatha-sarmmana 
racitam. samvat 1939 
atra nataghatika jheyah 

‘This is a Palabha-yantra , made by Gokula Natha Sarma. Samvat 1939 (= AD 
1882-83). [The time divisions marked] here should be known as nata-ghatikds (i.e., 
ghatikds measured from the noon).’ 
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N006® PALABHA-YANTRA, NOT SIGNED, NOT DATED 


19th century 
Diameter ca. 400 mm 

Jaipur, City Palace, Maharaja Sawai Man Singh II Museum 



This Palabhd-yantra is made of a circular slab of grey stone; the triangular 
gnomon is also made of the same material and is apparently designed for the latitude of 
Jaipur at 27°. The ghatT lines drawn on the dial are not numbered. 
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N007 PALABHA-YANTRA, NOT SIGNED, NOT DATED 

19th century 
Diameter ? 

Jaipur, Museum of Indology 

Circular marble base with a brass triangular gnomon, calibrated for the latitude of 
Jaipur at 21°. No other details are available. 
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N008® PALABHA-YANTRA, NOT SIGNED, NOT DATED 

19th century 

Diameter 213 mm 

Jaipur, Museum of Indology 

This is an incomplete Palabha-y antra. The dial consists of a nearly semi-circular 
copper plate, with a diameter of 213 mm on which lines for hours are drawn and each 
hour is subdivided into 5 parts of 12 minutes each. The place where the gnomon should 
be affixed is indicated by engraved lines, but there are no signs of a gnomon ever having 
been affixed here. 
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N009® PALABHA-YANTRA, NOT SIGNED, NOT DATED 


19th century 
Diameter 404 mm 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 



Figure N009.1 - Palabha-yantra (photo by S. R. Sarma) 


Marble dial with a brass gnomon, made for the latitude of Jaipur at 27°. The dial 
is marked in hours and numbered clockwise from 5 [am] to 7 [pm] in Devanagari 
numerals. Each hour is subdivided into 4 parts (=15 minutes), and each of these again 
into 3 parts (= 5 minutes). 
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noio® palabhA-yantra, not signed, not dated 

19th century 
Diameter ca. 200 mm 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 

It is made of dark wood, apparently for the latitude of Jaipur at 27°; it could not 
be taken out of the display case for photography. 
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NO 11 PALABHA-YANTRA, NOT SIGNED, NOT DATED 

19th century 
Dimensions? 

Kota, Rao Madho Singh Museum 

Sharma 2000, p. 243, Fig.6, illustrates a Palabha-yantra, apparently made for the 
latitude of Kota at 25 °. The dial appears to be engraved on a square metal plate which 
is imbedded in a block of dark stone. No other details are mentioned. 
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NO 12 PALABHA-YANTRA, NOT SIGNED, NOT DATED 

19th century 
Dimensions? 

Kota, Rao Madho Singh Museum. 

Sharma 2000, p. 244, Fig.7, illustrates a second Palabhd-yantra, apparently made 
for the latitude of Kota at 25 °. The dial appears to be engraved on a square metal plate 
which is imbedded in a block of dark stone. No other details are given. 



N013® PALABHA-YANTRA, NOT SIGNED, NOT DATED 

19th century 
490 x 490 mm 

Varanasi, Banaras Hindu University, Bharat Kala Bhavan 

Sandstone sundial with a triangular gnomon, calibrated for the altitude of 25° 
found in the vicinity of Varanasi. 
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NO 14® PALABHA-YANTRA, NOT SIGNED, NOT DATED 

Early 20th century 
170 x 112 x 3 mm 

Vadodara, M. S. University of Baroda, Sanskrit Mahavidyalaya 



Figure N014.1 - Palabha-yantra (photo by S. R. Sarma) 


This Palabha-yantra, made in the early twentieth century as a teaching aid, is a 
neatly crafted specimen, consisting of a smooth rectangular plate of reddish brass, 
supported by four cylindrical legs of 10 mm height. At the middle of the plate is affixed 
a triangular gnomon with a base ( thuja ) of 98 mm, hypotenuse ( karna ) of 106 mm, and 
thickness 3 mm. The third side which is to be the perpendicular (koti) to the base is not 
straight, but is artistically curved inside. The hypotenuse subtends an angle of 22° at the 
base, which is exactly the latitude of Vadodara (22;00° N, 73; 16° E). 

On the base plate is engraved a rectangular scale in four columns. The outermost 
column is graduated to measure ghatTs, and is numbered in Devanagari from 15 to 1 and 
then from 1 to 15. The next column is divided to show half ghatTs (12 minutes). The 
following column is graduated to measure the hours and is labelled from 6 to 1 and then 
from 1 to 6. In the innermost column each hour is further subdivided into 5 units of 12 
minutes each. Thus this Palabha-yantra is sensitive up to 12 minutes and can measure 
time from 6 hrs (or 15 ghatTs before noon) in the morning to 6 hr (or 15 ghatTs after 
noon) in the evening. 
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N015® EQUINOCTIAL SUNDIAL, NOT SIGNED, NOT DATED 

Early 18th century 

Height ca. 1800 mm 

Jaipur, Jai Singh’s Observatory 


Figure N015.1 - Equinoctial sundial (photo by Sanjay Parmar) 

This equinoctial sundial is almost similar in its construction to the masonry 
Samrat-yantra with which all the observatories of Sawai Jai Singh are equipped. It is 
difficult to say whether it was made as a model before the Samrat-yantra was erected in 
masonry or whether it was fabricated as small-scale replica. Whatever the case maybe, 
it is equipped with a graduated dial so that time can be measured with it. 

It consists of a triangular gnomon made of iron; its base measures 1911 mm and 
the vertical side 873 mm. The angle between the base and the hypotenuse is 27; 10° 
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Palabha-yantras & Equinoctial Sundials in Sanskrit 


which is roughly the latitude of Jaipur (26;54°) . The semi-circular dial is made out of 
a 20 mm thick and 135 wide sheet of brass; it is divided in 30 ghcitis and each ghatT into 
parts of 10 palas. 

The gnomon and the dial are set up on an iron ring supported by four legs. 

Bibliography 
Sharma 2016, pp. 187-188. 
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N016® EQUINOCTIAL SUNDIAL, NOT SIGNED, NOT DATED 

Early 18th century 

Diameter of the base ca. 500 mm 

PLU; ex-Rockford, Time Museum (# 1174) 



Figure N016.1 - Equinoctial sundial (courtesy Time Museum, Rockford) 

This simple but very elegant equinoctial dial is similar in its construction to the 
previous specimen 0003 and may have been made about the same time; however, it is 
much smaller in size and is without the legs. The circular base is made of iron; the 
triangular gnomon, the semi-circular dial and the two uprights that support it are of 
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Palabha-yantras & Equinoctial Sundials in Sanskrit 


brass. The hypotenuse of the gnomon makes an angle of 28;30° to the base, which is 
roughly the latitude of Delhi. The semi-circular dial is marked in ghatTs and numbered 
from 1 to 17 and 17 to 1 in Devanagari numerals. Each ghatT is divided in 6 parts of 10 
palas each and each of these parts in 4 units of 2.5 palas, which correspond to 1 minute. 



Figure N016.2 - Detail of the ghati scale (courtesy Time Museum, Rockford) 
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NO 17® UNIVERSAL EQUINOCTIAL SUNDIAL, NOT SIGNED, NOT DATED 1419 


19th century 

Inner diameter of the base 530 mm 
Chicago, Adler Planetarium (# A-256) 



Figure N017.1 - Universal equinoctial sundial (courtesy Mrs & Mr Webster) 


This large and ingeniously constructed device consists of a circular base with a 
diameter of 530 mm, at the centre of which a magnetic compass is affixed. Around this 
base is a raised circular rim, graduated in 1°; groups of 10° are numbered clockwise 
from 0 to 350 in Devanagari numerals. At a slightly higher level, there is another wider 
rim with nine sides, three of these are straight and the rest curved. To this rim are 
attached two bubble-levels and three adjustable screws for setting up the device 
correctly in horizontal level. 


1419 


I remember with great pleasure the late Mrs & Mr Webster showing this sundial to me in early 
1993 and gifting me the photos reproduced here. The sundial was acquired in December 1986 from 
Christie’s, New York. It was not catalogued in Pingree 2009. 
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Palabha-yantras & Equinoctial Sundials in Sanskrit 



Figure N017.2 - Sundial with the component folded back. 

At the bottom can be seen the semi-circular dial marked in hours and in ghatis. Above is the graduated 
rim. The north point is marked on the base by a large arrow on the right (courtesy Mrs & Mr Webster) 


The dial for measuring time is made in the shape of a semi-circular arc, with its 
centre hinged to the north point of the base. At the west point of the base is affixed an 
arc with a groove running its entire length. This groove is calibrated in 1 ° and numbered 
in 10s from 10 at the top to 90 at the base. A screw attached to the semi-circular time¬ 
measuring dial runs through this groove; it can be tightened at any desired point so that 
the instrument corresponds to the terrestrial latitude of the place of observation. 

The semi-circular time-measuring dial carries three scales; two on the surface and 
the third along the thickness. The outer scale and the inner scale on the thickness are 
both marked for hours 4, 5, 6, ... 12, 1, ... 8 in Devanagari numerals; that is from 4 am 
to 8 pm. The middle scale is marked for ghatis: 20, 19, 18, ....1,0, 1, ... 18, 19, 20 also 
in Devanagari numerala; these ghatis are counted from the midday, from 20 ghatis 
before midday (= 4 am) to 20 ghatis after midday (= 8 pm). 

The gnomon, in the form of a thin rod, is affixed to the semi-circular dial so that 
it is perpendicular to the plane of the semi-circular dial and points to the north pole. 
When the device is properly set up, the thin rod throws its shadow on the semi-circular 
dial and indicates the apparent local time in hours as well as in ghatis. 





NO 17 - Universal Equinoctial Sundial, not signed, not dated 
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When not in use, the gnomon, the semi-circular dial and the arc with the scale of 
latitudes can be folded back flush with the level of the base, as can be seen in Figure 
N017.2. 

The device is apparently designed after a European model, possibly one like the 
French sundial of about 1875, formerly in the private collection of Leonard Linton. 1420 
The workmanship is excellent. 


1420 


Linton 1980, no. 131, p. 


39. 
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o. cudA-yantras 

INTRODUCTION 

In a ring dial, a small hole in the breadth of the ring allows the sunlight to pass 
through and fall upon the inner concave surface on the opposite side, which is graduated 
in degrees to measure the altitude. Local time can also be measured directly if the inner 
surface is provided with separate scales for each solar month, and each scale is divided 
into so many ghatTs as there are in a half day (from the sunrise to the noon) in that month. 

In India, the ring dial was first described by Aryabhata about the beginning of the 
sixth century in his Aryabhata-siddhanta. He calls it Cakrayantra and recommends that 
its circumference be divided in 360 degree and that two holes are made in the breadth 
at diametrically opposite points. 1421 The instrument is described by Varahamihira also, 
in the middle of the sixth century, in his Pancasiddhantika. He does not give it a name, 
but provides only a single hole and intends it to be used for measuring the sun’s meridian 
zenith distance: 

Take a circular hoop, on whose circumference the 360 degrees are marked, 
whose diameter is equal to one hasta, and which is half an ahguli broad. In 
the middle of the breadth of that hoop make a hole. Through this small hole 
made in the circumference allow a ray of the sun at noon to enter in an 
oblique direction. The degrees, intervening at the lower half of the circle 
between (the spot illumined by the ray and) the spot reached by a string 
hanging perpendicularly from the centre of the circle, represent the degrees 
of the zenith-distance of the midday sun. 1422 

Of course, a string cannot be suspended from the ‘centre’ of a ring, but a string let 
down from the topmost point of the ring will pass through the notional centre and 
represent the vertical. 


1421 


1422 


Cf. Shukla 1967, pp. 93, 98; see Ohashi 1994, pp. 236-238. 

The Pancasiddhantika of Varahamihira, ed. tr. G. Thibaut and Sudhakara Dvivedi, Varanasi 1968, 
2nd. ed., 14.21-22, p. 80; see Ohashi 1994, pp. 238-239. 
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Cuda-yantras 


Ramacandra Vajapeyin, In his Yantraprakdsa of 1427, describes three varieties of 
the ring dial, viz. Valaya (circle), Cudd (bracelet) and Mudrikd (finger- or signet¬ 
ring). 1423 All the three work on the same principle, but differ in size as their names 
suggest. Ramacandra prescribes that the Valaya-yantra should measure a cubit in its 
diameter, the Cudd-yantra a span or less, and the Mudrika-yantra much smaller. The 
inner concave surface is graduated in ghcitis for measuring time and the rim in 360 
degrees for measuring altitudes. 

Of the three sizes, the middle one, viz. Cudd-yantra, appears to have been more 
popular; it is represented in several Mughal miniatures, where it corresponds to this 
size. 1424 In these paintings, the astronomers/astrologers are depicted in majority of cases 
holding a small ring dial to measure the solar altitude, and not the astrolabe as one would 
have expected. Because of its frequent occurrence in paintings depicting the Mughal 
court, one is apt to think that it may have been of Islamic origin. But according to 
competent authorities on Islamic astronomical instruments whom I consulted, the ring 
dial was not known to the Islamic world. 1425 

In Europe, there is a similar instrument called ring dial or Bauernring in German. 
It is said to have been invented by George Peuerbach (1423-1461) and improved upon 
by his pupil Regiomontan (1436-1476). It was very popular until the nineteenth century, 
especially in Austria, but it is small in size like the signet ring. 1426 Since the ring dial was 
not known to the Islamic world, there does not seem to be any connection between the 
European ring dial and the Indian Cuddy antra. 

The Yantra-prakara of Sawai Jai Singh 

The Yantraprakdra, which Sawai Jai Singh caused to be compiled before 
designing the huge masonry instruments for accurate observation, contains not only a 
detailed description of the Cudd-yantra, but also an elaborate set of tables to be used in 
conjunction with this instrument ( Cudaayantrasya Sdrani). There are 19 separate tables, 


1423 Ramacandra Vajapeyin, Yantraprakasa, 6.9-13, Ms 975/1886-92 of the Bhandarkar Oriental 
Research Institute, Pune, ff. 61-62. 

1424 Sarma 1992a. 

1425 Professors E. S. Kennedy (Princeton) and David A. King (Frankfurt). 

1426 Zinner 1979, pp. 120-122, PI. 45.2; Price 1957, p. 598, fig. 351. 
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one for each decan of the zodiac, prepared for the latitude of Delhi (28; 39°). 1427 Here, 
the construction is explained thus: 

‘Now the method of constructing the instrument. Prepare a [cylindrical] ring 
of any diameter, the height [of the cylinder] being 4 angulas or 5 angulas or 
any other amount. With a tool, file the ring so that it becomes circular, even 
and smooth all around. Then at any point of the upper part, affix a crown 
(kirlta ) with an aperture in it. Pass a plumb line through the aperture. By 
dropping the plumb line, draw a vertical line on the rim {pali) of the ring. 
Also an east-west (horizontal) line. Then each quarter of the rim should be 
should be graduated in 90 degrees. Thus there will be 360 degrees on the rim 
of the instrument. 

‘Then on both sides of the crown, at any distance from it, draw the line of 
horizon, keeping, however, in mind that the distance from one horizon to the 
other should be slightly less than four times the maximum altitude [of the 
sun] at midday at that place. Then one horizon should be marked as southern 
gold and the other northern. 

‘Along the inner [concave] surface of the instrument, draw as many circum- 
parallel lines as the groups into which one wishes to classify the day-lengths 
(< abhista-dinaklianda-samkhyaka ). Below the northern horizon, mark the 
southern half-days ( yamya-dyudala ). Below the southern horizon, mark the 
half-days belonging to the northern gold. Calculate the degrees of altitude 
corresponding to each ghdtikd after the sunrise ( udnndtd-ghdtika ), take 
double the degrees and mark these as 1,2, etc., for each half-day in the 
corresponding circle. These then will be the marks of the desired ghdtikds in 
the instrument. 

‘Next make an aperture in the line of horizon. Write down the name 
‘northern gala' both inside and outside above the half-days of the southern 
gold, near the aperture. Likewise write down the name ‘southern gold ’ both 
inside and outside the northern gold. 


1427 


Sarma 1986-87b, pp. 27-28 (text), 79-82 (translation), 105-114 (tables). 
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Cuda-yantras 


‘Hold the thread of the crown in the hand and so manipulate it so that, in 
whichever gold the sun is situated, the aperture belonging to that gala faces 
the sun. When this is done, the point where the sunlight, passing through the 
aperture, falls on the corresponding half-day circle indicates the time in 
ghatikcis from the sunrise. Thus [ends] the construction of the ring/bracelet 
{yalaya ) instrument.’ 

Extant Specimens 

Compared to horizontal and vertical sundials, the ring is more difficult to construct 
and also more difficult to use. It is probably for this reason, very few specimens are 
extant; in fact there exist just three. Two of these are preserved in Jai Singh’s 
observatory at Jaipur. These must have been made for Jai Singh himself in the first 
quarter of the eighteenth century at Jaipur. The third one, of an inferior make, is with 
the Museum of Indology at Jaipur. 
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0001 ® CUD A- Y ANTRA, NOT SIGNED, NOT DATED 


Early 18th century 

Diameter 129 mm, height 88 mm 

Jaipur, Jai Singh’s Observatory 



Figure 0001.1 - Cuda-yantra (photo by S. R. Sarma) 


This specimen appears to have been made for Jai Singh in the early eighteenth 
century. A square copper plaque is attached to it with a thin brass chain; on the plaque 
is engraved cuda-yantra dinajnan ko ( Cuda-yantra for knowing the time of the day). 
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Cuda-yantras 


There are nine apertures in the breadth, with corresponding ghatT scales engraved 
on the inner surface. At the top of each scale is written the maximum duration of the 
daylight in ghatTs in a particular period, from 34 to 26 (see Figure 0001.2). The columns 
show the ghatTs in a half-day, i.e. from sunrise to midday or from midday to sunset. In 
the first column the numbers are from 1 to 17, which means that the duration of the day 
is 34 ghatTs, or 13 hrs. 36 m. This is the duration of the longest day when the sun is at 
the first point of Cancer. The ninth and last column has numbers 1 to 13, implying that 
the shortest day, when the sun is at the first point of Capricorn, comprises 26 ghatTs or 
10 hrs. 24 m. 

A little away from the row of apertures is a single hole in the middle of the breadth, 
for a string to suspend the instrument vertically. (In the two figures, a white thread can 
be seen passing through this hole). 



Figure 0001.2 - Cuda-yantra, ghati scales on the inner surface 
(photo by S. R. Sarma) 


On the outer surface of the ring is engraved a large table, probably of solar 
longitudes, in 17 columns and 13 rows, covering more than half of the surface area. The 
first column refers to signs, commencing with Aries (12) and the first row to ghatTs in a 
half day. 







0001 - Cuda-Yantra, Not Signed, Not Dated 
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Table 0001-1 Table engraved on the outer surface of the ring dial 


^ signs 

4 ghatis elapsed since sunrise (forenoon) / to elapse up to sunset (afternoon) 



01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

12 

00 

00 

00 


00 


00 



01 

01 

01 

01 

01 

01 

01 


00 

07 

14 

22 

29 

36 

44 

51 

58 

06 

13 

20 

28 

35 

42 

50 

1 

03 

03 

03 


04 

04 

04 

04 

16 

04 

05 

05 

05 

05 

05 

05 


41 

49 

57 


14 

22 

28 

9 

7 

58 

24 

12 

27 

29 

38 

46 

2 

07 

08 

08 

08 

08 

08 

08 

09 

09 

09 

09 

09 

09 

10 

10 

10 


54 

04 

14 

24 

34 

44 

54 

04 

15 

25 

35 

45 

55 

05 

15 

25 

3 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 


58 

09 

21 

23 

44 

55 

06 

10 

29 

40 

51 

03 

14 

26 

32 

48 

4 

18 

18 

18 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

21 

21 

21 


90 

51 

2 

14 

26 

37 

49 

00 

12 

13 

35 

48 

58 

8 

21 

32 

5 

24 

23 

24 

25 

25 

25 

25 

25 

25 

26 

25 

26 

26 

25 

27 

27 


25 


41 

58 

09 

20 

32 

43 

24 

5 

18 

20 

28 

50 

01 

12 

6 

30 

30 

3 

0 

30 

30 

31 

31 

35 

31 

31 

32 

32 

31 

32 

32 


00 

11 

22 

22 

44 

55 

7 

18 

28 

40 

52 

3 

14 

25 

5 

48 

7 

25 

25 

35 

35 

36 

36 

36 

36 

37 

37 

37 

37 

37 

38 

38 

38 


35 


58 

9 

21 

32 

44 

55 

07 

18 

30 

45 

53 

04 

16 

21 

8 

41 

41 

41 

41 

42 

42 

42 

42 

42 

43 

43 

43 

43 

43 

43 

44 


20 

30 

42 

51 

05 

12 

28 

39 

51 

02 

13 

25 

26 

47 

59 

10 

9 

41 

41 

47 

41 

50 

4 

48 

48 

48 

48 

48 

48 

49 

48 

49 

49 


2 

12 

22 

32 

42 

52 
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0002® cudA-yantra, not signed, not dated 

Early 18th century 

Diameter 101 mm, height 49 mm 

Jaipur, Jai Singh’s Observatory 



Figure 0002.1 - Cuda-yantra (photo by S. R. Sarma) 


This specimen is made exactly as prescribed in the Yantraprakdra. At the top of 
the ring, there is a crown-like projection with a small hole at its tip. The ring can be 
suspended by a string passing through the hole. On either side of the crown are the 
apertures to let the sunlight through; three in a row on each side. Above the holes on the 
left is engraved dciksina-gole || (in the southern hemisphere) and above the holes on the 
right uttara-gole | (in the northern hemisphere), indicating that when the sun in the 
southern hemisphere, his light falls through the apertures on the left and, when the sun 
is in the northern hemisphere, his light passes through the apertures on the right. 
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The upper edge of the ring is marked with a degree scale, with groups of 6° 
prominently marked. 

Several ghatT scales are engraved on the inner surface. Under the row of holes 
labelled uttara-gole, there are ten columns of scales; at the top of scales are engraved 
what appear to be the half-durations of daylight in ghcitis and palas. These values are 12 
[ghatTs];42 [palas] - 12;45,2 - 12;52,2 - 13;4 - 13;20 - 13;37 - 13;56 - 14;17 - 14;38 - 
15; 14. 

Under the row of holes labelled daksina-gole, there are nine columns of scales; the 
half durations engraved at the top of the columns are 15;22 - 15;43 -16;4 -16; 13 - 16;40 
- 16;58 - 17;8 - 17; 15 - 17;17. 
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0003® cudA-yantra, not signed, not dated 

19th century 

Diameter 73 mm, height 16 mm 
Jaipur, Museum of Indology 



Figure 0003.1 - Cuda-yantra (photo by S. R. Sarma) 


There is a hole at the apex within a circular depression, probably for some 
arrangement for suspending the ring. Off the centre is another hole through which the 
sun’s rays fall on the dial. The dial engraved on the inner surface consists of three bands. 
In the two outer bands there are 15 divisions each but labelled in contrary directions. 
That is to say, in the upper band, the divisions are marked from 1 to 15 in the left to 
right direction. In the lowermost band these divisions run from right to left. These must 
be glwtis in half-a-day. In the middle band are 90 divisions; these represent l/6th parts 
of the ghatl , i.e., 10 palas. 
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P. SANSKRIT COLUMN DIALS 

INTRODUCTION 

The column dial, also known as cylindrical sundial, consists of a straight wooden 
staff with a circular or prismatic cross-section; it is divided lengthwise into several 
columns or facets, each carrying a separate scale of ghatTs for measuring time in a 
particular season or solar month. The ghatTs are numbered serially from the top to the 
bottom according to the length of the half-day from sunrise to noon or noon-sunset in 
that particular season. In the upper part, just above the scale, there is a hole in each facet 
into which a horizontal gnomon is inserted which throws its shadow upon the scale 
below when the staff is set up vertically, either by suspending it or by pushing the lower 
end firmly in the ground. Suspension is preferable because then the staff will 
automatically assume a vertical position; when it is pushed into the ground, a plumb line 
becomes necessary to see that the staff is really in a vertical position. 

For measuring time, the horizontal gnomon is inserted into the hole above the scale 
meant for the current solar month and the staff turned slowly towards the sun so that the 
gnomon throws its shadow exactly on the scale below. 1428 Where the end of the shadow 
touches the numbered scale, the number indicates in the forenoon the ghatTs that have 
elapsed since the sunrise, and in the afternoon, the number of ghatTs that are to elapse 
up to the sunset. Thus, if the shadow shows 5 on the scale of 13 in the afternoon, it 
means there are still 5 ghatTs left till sunset. To know how much time has elapsed since 
sunrise, 5 should be subtracted from the total length of the day. In a scale of 13 ghatT, 
the total length of the day will be twice 13, i.e., 26 ghatTs. Therefore, when the shadow 
indicates that there are still 5 ghatTs to go until sunrise on a day of 26 ghatTs, it means 
that (26 - 5 =) 21 ghatTs have elapsed since sunrise on that day. 

The column dial is represented in India by several specimens, but its history in 
India is the most tangled one. In Sanskrit, it is called Cdbuka-y antra, Kasd-yantra or 
Pratoda-yantra. Of these names, Cdbuka is a loan-word from Persian and denotes a 


1428 


It is important that the horizontal gnomon should be of a fixed length. When the length is changed, 
the dial is no more valid for the latitude for which it was prepared; cf. Winter 1964, p. 381. 
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horse-whip; the Sanskrit terms Kasd and Pratoda have the same connotation and are 
clearly Sanskrit renderings of the Persian Chabuk. This fact suggests that the instrument 
was borrowed from the Islamic world, but the specimens in the Islamic world and those 
in India have hardly anything in common except the horizontal gnomon. 

In certain museums in the UK, the specimens are labelled as ‘Ashadar stick’ or 
‘Tibetan Priest’s Time-stick’; both these designations are based on questionable sources. 

In the following pages, an attempt will be made to disentangle these strands by 
separating facts from uncritical assumptions. We begin with Sanskrit sources; these 
have been studied most thoroughly by Yukio Ohashi in his paper entitled ‘The 
Cylindrical Sundial in India,’ which contains the relevant Sanskrit texts, critically edited 
from unpublished manuscripts, translated and commented by him. 1429 

1. Sanskrit Sources on the Column Dial 

The column dial is mentioned in the following Sanskrit texts: (i) Ramacandra 
Vajapeyin’s Yantra-prakasa, 1428, 1 verse; (ii) Hema’s Kasd-yantra, second half of the 
fifteenth century, 52 verses, (iii) Ganesa Daivajna’s Pratoda-yantra, sixteenth century, 
13 verses; (iv) Nityananda’s Siddhanta-raja, 1639, 2 verses; (v) Munlsvara’s Siddhhnta- 
sarvabhauma, 1646, 8 verses; (v) Vrddha-vasistha-siddhhnta of unknown authorship 
and unknown period, 2 verses. The treatment of the column dial in Ramacandra 
Vajapeyin’s Yantra-prakasa and Nityananda’s Siddhanta-raja is too brief to give a 
coherent idea of the instrument. The Vrddha-vasistha-siddhbnta devouts two verses to 
this instrument and repeats what is already known from the other texts. 1430 


1429 Ohashi 1998. 

1430 Ohashi 1998, pp. S 198-200; Ohashi would like to think that this Vrddha-vasistha-siddhanta was 
composed before the contact with the Islamic knowledge systems; but there is no firm evidence 
for this; the first verse in this text describes the instrument briefly and the second verse provides 
the formula: ‘The R-sine of the [sun’s] altitude is multiplied by 12, and divided by the R-sine of 
the zenith distance. The result is [the length] of the shadow in reverse in terms of angulas. ’ This 
formula occurs also in Hema (verse 24), Ganesa (verse 8) and Munlsvara (verse 6). 
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1.1. The Kasa-yantra of Hema 

The Kasa-yantra of Hema, composed in the second half of the fifteenth century in 
52 verses, is the only complete treatment of the column dial. 1431 Hema lays down that 
the instrument be made of metal or of the timber of the Simsapa tree (commonly known 
as Shisham, Dalbergia Latifolia Roxb.), that the gnomon of the instrument ( sanku ) must 
be 12 ahgulas long and the staff ( yasthi ) should be twenty-two times the length of the 
gnomon, and that the staff be endowed with seven columns or facets that run lengthwise 
(saptasraka). At the top is tied a silk thread for suspending the instrument in a vertical 
position. 

Three of the columns are to be marked with scales for the solar months when the 
sun is in the northern hemisphere and three for the months when the sun is in the 
southern hemisphere. On this Ohashi remarks as follows: ‘Since the sun’s declination 
ia symmetrical before and after the solstice, one column can be used in two 
corresponding solar months except for the solstitial month. So, three column are used 
for five solar months.’ But then, there would remain just one column for the month of 
winter solstice and for the month of summer solstice. Hema does not say how to arrange 
the scales foe two month, nor does Ohashi make a comment on this. Presumably, these 
have to be accommodated by dividing the seventh column vertically in two halves. Then 
why not have eight complete columns, as is done in several of the extant specimens 
(P008 to P022)? 

On these columns ghatT scales are marked according to the length of the reverse 
shadows ( utkramacchdya ). Above the scales, holes are bored for inserting the gnomon. 
Below the hole are written the length of the day in terms of ghatTs in that particular 
month. When the sun is in the east, i.e., in the forenoon, the dial shows the ghatTs elapsed 
since sunrise; in the afternoon it shows the ghatTs to elapse up to sunset. 

Hema teaches how to calculate the reverse shadow from the length of the day as 
taught by Padmanabha in his manual on the southern astrolabe (verses 21-26) and how 
to calculate the R-sine ( trijya ) at intervals of 6 (27-34). 


1431 


Ohashi 1998, pp. S 149-174: complete text based on a single manuscript, translation and 
commentary. 
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Interestingly Hema envisages the use of this sundial for telling time at night also, 
on the basis of oblique ascensions when one of the 27 naksatras (lunar mansions) is on 
the meridian. Thus he states (37-38): 

‘With this instrument of seven columns, the time can easily be known at 
night from [the star] on the meridian and from the degree of lagna that have 
been told in the verses. A small slit should be made above the cavity, through 
which the object on the meridian is observed. Then with the top of this 
instrument, the star on the meridian should be observed following the 
instruction of the preceptor.’ 1432 

For this purpose, Hema provides oblique ascensions of all the 27 naksatras (34- 
35). This is followed by the enumeration of the right ascensional differences of 
naksatras in terms of palas ( antara-paldni ) (39-41) and the calculation of solar 
longitude from the time measured on the Kasa-yantra (42-47). 

The notion of using the column dial for telling time at night is no doubt ingenious, 
but it does not seem to be quite practical. The position of the hole at the top to view the 
star is not clearly defined, but wherever the hole is at the top of the staff, suspending the 
large staff by a silk thread with one hand and viewing the star through a hole would not 
have been an easy task. No other writer recommends this procedure. 

1.2. The Pratoda-yantra of Ganesa Daivajna 

Ganesa Daivajna’s work consists of 13 verses. 1433 He recommends that the shaft 
should have 16 vertical columns (pattikd, patti), three of which are marked with the 
degrees of altitude ( unnata-bhaga ), shadows of the vertical gnomon ( sankucchdyd ) and 
a man’s shadow in feet ( caranacchdyd ), but does not elaborate how these are to be 
marked. No extant specimen carries this feature. The other thirteen columns carry ghatT 
scales; Ohashi is of the view that these are adequate to mark ghatT scales for each half¬ 
solar month from the winter solstice to the summer solstice. 


1432 Ohashi 1998, pp. S 155, 167-168. 

1433 Ohashi 1998, pp. S 174-186, containing a critical edition of the text on the basis of 8 manuscripts, 
an English translation and commentary. 
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The work contains rules for calculating the sun’s altitude from the time measured 
on the column dial; for calculating from the solar altitude the length of the shadow on 
the instrument as well as the length of a man’s shadow in terms of feet; for calculating 
the shadow lengths of the vertical gnomon from the shadow lengths of the horizontal 
gnomon and so on. 

1.3. Pratoda-yantra in the Siddhanta-sarvabhauma of Munlsvara 1434 

In the Yantradhyaya chapter of his Siddhanta-sarvabhauma of 1646, Munlsvara 
describes the column dial in eight verses. He begins by saying that he is offering a 
summary of what Ganesa said about an instrument with which time can be measured 
without much effort ( ganesoditam yantram etat pratodam anayasa-kalavabodham 
pravacmi ). 1435 But his design for the instrument is different from that of Ganesa and is 
quite pragmatic. He says that the instrument should have as many sides as there are 
ghatTs in the difference between the longest day and the shortest day at a given latitude. 
This addresses quite well the requirements for the north Indian localities. The difference 
in northern India is generally about eight ghatTs and therefore the column dials usually 
have eight ghatT scales. 

In the monthly general meeting of the Asiatic Society of Bengal, held on 
7 November 1860 at Calcutta, a Pratoda-yantra made by Lehna Singh Majithia (P023) 
was the main subject of discussion. 1436 In this connection. Pandit Bapu Deva Sastri 
communicated an ‘extract from an old Hindoo work astronomy’. This communication 
was in fact a literal translation of the first seven verses of Munlsvara’s description. 
Because this translation has not been noticed in literature and because of its historical 
importance, it is reproduced below in full: 

‘1. I am explaining the instrument called Pratoda (a goad) invented by 
Ganesa, by which the hour of the day can be easily known. Take a straight 
stick of moderate thickness of the tree called Dalbergia Sisu, of any length. 


1434 Ohashi 1998, pp. S 188-192. 

1435 There are some manuscripts containing just these eight verses, sometimes with a commentary. 
Some modern scholars thought erroneously that this the work was composed by Ganesa; thus 
Sharma 1982. 

1436 Journal of the Asiatic Society of Bengal, 23 (1860) 424-427. 
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‘2. Make it in the form of a right prism whose ends should be regular 
polygons having as many angles as the number of ghatikas contained in the 
excess of the longest day above the shortest (at the given place); and for the 
convenience of holding it join a chain (or a string) at the top ; (and mark the 
number of ghatikas from that of the ghatikas of the shortest day to that of 
those of the longest on the upper parts of the sides of the prism successively.) 
‘3. Below its support, in order to place a gnomon, make holes in each side of 
the prism at the beginning of its length in such a manner that they may not 
touch each other in the middle (of the prism). 

‘4. In order the conceal the gnomon (in this instrument) make another hole 
near the support (of the prism) at its top in the middle. Let the length of the 
gnomon be such as after placing it in the hole (made in each side) the length 
of its external part be nearly equal to the sixth part (of the length of the 
prism). 

‘5. A twelfth part of the length of the external portion of the gnomon should 
be considered an Angula (a digit) in this Pratoda instrument. And find the 
sines of the (sun’s) zenith distance and altitude at the end of each of the given 
ghatikas (from the sun-rise of every day, the number of the length of which 
is marked on the instrument) by the rule mentioned by the former 
astronomers. 

‘6. The sine of the (sun’s) altitude (found at the end of the given ghatikas 
from sun-rise) multiplied by 12 divided by the sine of the zenith distance (of 
the sun found at the same time) gives the number of digits belonging to the 
given ghatikas. 

‘This find the digits belonging to the given ghatikas one, two, &c., from sun¬ 
rise (of every day, the length of which is marked on the instrument) and mark 
these digits on the respective (sides of the prism) from the hole. 

‘7. (When you want to know the time after sun-rise at the given day) place 
the gnomon in the hole of that side (of the prism) on which the number of 
the ghatikas contained in the length of the given day are marked, and hang 
the instrument by holding it in the chain in such a manner that the shadow of 
the gnomon falls on the side. And reckon the ghatikas (on the side) from the 
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hole to the end of the shadow. These ghatikas are after sun-rise (when you 
observe the shadow) before noon, (but when you observe it) after noon they 
are the ghatikas remaining (to complete the whole day.) (This holds then 
when the end of the shadow falls exactly on the mark of the ghatikas ) but 
when it falls between two marks, there will be required a proportion.’ 

1.4. King and the Column Dial 

Perhaps to justify the allusion to the horse-whip in the name of the instrument, the 
Sanskrit texts emphasize that this instrument is particularly suitable for the king to know 
time while riding a horse. Thus Hema declares: 1437 ‘The king, [...] astride a horse, swift 
like the wind, can find all on his own, and with much interest, [the time in] nadikas and 
their fractions, by holding in his hands this skillfully designed instrument ( catura- 
racita-yantra) named Kasd, made of metal or of wood.’ 

Ganesa also speaks in the same vein at the beginning and end of his small tract: 1438 
‘I shall describe the pratoda-yantra, which amazes the kings and pleases the 
best of astronomers. Even if a man is riding a horse, he can obtain the full 
knowledge of the time, the gnomon-shadow and so on, merely by holding 
[this instrument in his hands]. Therefore, this cleverly designed [instrument] 
{yuktyd yukta ) should always be carried by the members of the king’s 
entourage, by mature astronomers, and even by wise kings, [as if] for 
controlling [the horse].’ 


1437 Hema, Kasa-yantra, verse 19; cf. Ohashi 1998, p. S 152: 
pavana-java-turangadhisthito bhumipdlah 

kalayanti kutukad vapy dtmand nadikadyam \ 
kara-vidhrta-kasdkhye dhatuje daruje va 
catura-racita-y autre mdlim-vrtta-vettd | 

1438 Ganesa, Pratoda-yantra, verses 1 cd -2; cf. Ohashi 1998, p. S 178: 
pratoda-yantram ganakagra-tustyai 

vaksye camatkarakaram nrpdndm | 
hayddydrudhenapi ca vidhrtamdtre 'tra sa nare 
ghati-sankucchayddika-sakala-bodhah prabhavti 
ato yuktyd yuktam nrpa-sahacraih paudha-ganakaih 
sada dharyam bhupair api sumatibhis tarjanavasat | 
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Again at the end of the work he repeats that this instrument produces amazement 
in the kings ( camatkrti-karam bhupddikdncim ).' 439 

This is indeed very strange and very intriguing. It is not clear why this simple 
device should produce amazement in kings; such a statement is not made in connection 
with any other instrument. Moreover, even if the king had a great urge to know the 
precise time, it would be impossible while riding a swift horse to suspend the staff in a 
vertical position and to read the time from the shadow length. 

1.5. Column Dial in the Islamic world 

It has been mentioned that the names Cdbuka, Kasd and Pratoda suggest that the 
instrument was borrowed from the Islamic world. 

One of the earliest column dials in the Islamic world is a Syrian sundial made for 
Sultan Nur al-Dln who ruled Aleppo from 1146-1173; it was made by Abu’l Faraz Tsa, 
in 554 AH (AD 1159-60) for determining the hours at the latitude of 36°, which is the 
latitude of Aleppo, and also at the latitude 33°, the latitude of Damascus. 1440 It has twelve 
columns and the hours on these are divided by continuous curves. 1441 

In the thirteenth century, Abu’l Hasan C A1I, generally known as al-MarrakusI, 
composed a treatise Jamf al-mabadi ’ wa-l-ghdydt fi c ilm al-mlqdt (Comprehensive 
Collection of the Principles and Objectives in the Science of Timekeeping), where he 
discusses the column dial among several other types of sundials. He too envisages that 
the staff be divided into twelve columns, one for each of the zodiac signs, and that the 
hours in these columns are divided by continuous curves. 1442 

But neither source contains any reference to a horse-whip which is called sawt in 
Arabic. A faint trace is found in an Arabic manuscript of unidentified authorship which 
speaks of the ‘construction of the mukhula for the hours (.sc., as a sundial), which is 
suitable for the column, the whip (sawt) and the stick.’ 1443 The passage that follows 


1439 Ganesa, verse 13; cf. Ohashi 1998, p. S 182. 

1440 Cf. Casanova 1923. 

1441 See the illustrations in Casanova 1923, PI. XLV. 

1442 Sedillot 1834, vol. 2, book 2, chapter 3, pp. 433-437; plate 71; the plate is reproduced in Ohashi 
1998, p. S 196. 

1443 Charette & Schmidl 2004, p. 159. 
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describes a portable vertical sundial which has the shape of a conical container for 
collyrium, and makes no other reference to the horsewhip. 

But it is possible that there may be other so-far unexplored Arabic sources where 
the column dial is associated with the horse-whip. Some such source may have reached 
India and transmitted the notion of the horsewhip. 



Figure PI - Ivory Sundial dated 1455. 1444 


1444 


From Bassermann-Jordan 1922, figure 31 on p. 38. 
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1.6. Column Dial in Europe 

The column dial is known in Europe since the eleventh century. Hermann of 
Reichenau, also known as Hermannus Contractus, (1013-1054) composed a small work 
on the column dial to be used at latitude 48° (roughly Vienna). In the subsequent 
centuries, several works appeared on this instrument, generally known as horologium 
viatorum. 1445 

The earliest extant specimen in Europe is made of ivory is dated 1455; it is 
preserved in the National Museum at Munich. 1446 Here the columns are assigned to the 
twelve zodiac signs and the hours in the scales are marked by continuous curves. This 
specimen is interesting also from another point of view. The numerals engraved on this 
object show close similarity to Devanagari numerals, especially 3, 4 and 5, and thus 
illustrate an important stage in the development of the modern international numerals 
(popularly, but erroneously, known as ‘Arabic’ numerals). 

Similar sundials were used till recently by shepherds in the Pyrenees mountains 
between France and Spain, lying approximately on latitude 42°. Therefore, this type is 
also called Shepherds’ Time Stick. There are several specimens of these in museums in 
Europe. 

Of the specimens produced in the Islamic world, there do not seem to have 
survived many specimens; a well preserved Ottoman specimen of the eighteenth century 
is in the Institut du Monde Arabe at Paris. 1447 

However, both the Islamic and the European specimens are somewhat different in 
construction. They are much smaller, with lengths about 200 mm. The scales on their 
facets are divided by continuous curves which flow from one facet to another. The top 
with the gnomon can be rotated so that the gnomon rests on the desired month. 

Compared to these, the Indian versions are much longer, ranging between 1100 to 
1550 mm. The scales are separate for each month and the gnomon has to be inserted 
into a separate hole for each month. The scales are not divided by continuous curves; 


1445 Zinner 1979, pp. 50-51. 

1446 Zinner 1930. 

Naffrah 1989. Another column dial made for the latitude of Istanbul at 41;5° is with the Adler 
Planetarium, Chicago; cf. Pingree 2009, p. 222. 


1447 
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the divisions are marked by straight lines unconnected with those on the adjacent facet. 
In other words, these are cruder imitations of those produced in the Islamic world and 
in Europe. Obviously the theory of horizontal gnomon came from the Islamic world (we 
cannot identify the exact process of transmission), but the Sanskrit authors merely 
borrowed the name, but not the principle feature, namely the style of marking the hours 
on the difference scales by continuous curves. 

2. Names given to Column Dials 

2.1. ‘Ashadar Stick’ 

In certain museums in the UK, the specimens are labelled as ‘Ashadar stick’ or 
‘Tibetan Priest’s Time-stick’. These names have their origin in an unusual event. Of the 
23 extant specimens, a large majority of 15 are made of carved wood. A carved wooden 
column dial was exhibited for the first time in 1898 in a horological exhibition at the 
Urania Palace in Berlin by a certain Professor Reuleaux. The Deutsche Uhrmacher- 
zeitung reported about this exhibition and gave detailed descriptions of some exhibits in 
several instalments in 1898 and 1899. 1448 The carved wooden column dial was the very 
first instrument to be described in the issue of October 1898, because Professor 
Reuleaux claimed that it was about two thousand years’ old. The Horological Journal 
carried the description of the wooden stick under the title ‘Pilgrim’s Staff with Sun¬ 
dial,’ in its issue of 1899, with an exact English rendering of the account from the 
Deutsche Uhrmacherzeitung along with the two illustrations. It is necessary to quote the 
entire long passage, in order to clear up the various misconceptions that arose from this 
report. The account in the Horological Journal reads as follows: 

‘It was an East Indian 1449 pilgrim’s staff, 160 centimeters long, and at the 
widest places about four centimeters thick, and so arranged that it could by 
means of the divisions cut into its eight lateral surfaces, perform the services 
of a sun-dial. In a vertical hole bored into the top end of the staff, a little stick 
is lodged, fitting in the cross holes closely, above the beginning of the scales. 


1448 Anon 1898. 

1449 The original has ‘Indian’; the English version made it ‘East Indian’ so that the English reader may 
not mix it up with ‘West Indian, or ‘Red Indian’ ! 
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If this little rod is, as far as a certain mark, introduced into one of the holes, 
allowing the pilgrim’s staff to hang down perpendicularly and directing the 
point of the small rod toward the sun, the shadow of the latter will fall on the 
division (see the dotted line in illustration) and thus denote the time of the 
day. 

‘The explanation given by Prof. Reuleaux, the exhibitor, regarding this 
highly interesting piece, is as follows: 



PAUSCMA 



Figure P2 - The staff with the ghati scales (left); cross-section with the Sanskrit months and their 

modern equivalents (right) 1450 


‘The name of such a staff is Ashadah, after the month of the same name - 
from middle of June to middle of July - during which the pilgrimages to 
Benares are chiefly commenced. The staffs of the East Indian pilgrims are 
made from the wood of the Palaca tree; this doubtless holds good for the staff 
exhibited, which was purchased from a pilgrim on the road leading through 
the Himalayas to Benares. The shadow of the little stick when inserted in the 
staff (ordinarily it is carried inside the latter) shows upon the divisions 


1450 


From The Horological Journal, January 1899, p. 70. 
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carved into the surface of the staff, the number of half-hours which have 
elapsed since sunrise; if it in the afternoon, it indicates the number of half- 
hours counted till sundown. 

‘According to the month, or very strictly speaking, to the day on which the 
observation is made, a certain division must be employed. For points of time 
in equal distances from the solstices, the division can be the same. This has 
enabled the maker to have the eight surfaces of the staff suffice for the twelve 
months. 

‘It is very noteworthy that the engraved names of the months are in the 
language and characters of Sanscrit (with a few orthographic errors). This 
speaks for the great age of the article; if it were of more recent origin the 
Hindoostanee characters and Hindoostanee names, greatly different from the 
Sanscrit names, would have been used. 

‘In the following figure will be found, on the outside, the names engraved in 
the staff-surfaces, including the orthographical errors, with our 
corresponding English denominations inside the octagon. 

‘The deviation of “Arimana” instead of “Aacvinah” (wind month in the fall), 
wherein the name of the old-Persian evil spirit occurs (Ahriman), indicates 
that the old Persian-Indian influences have been expressed in the text. 

‘The age of this peculiar and exceedingly well preserved sun-dial is 
estimated about two thousand years.’ 

Franz Reuleaux (1829-1905) was a distinguished scholar who is said to have raised 
the profession of engineering to a rigorous academic discipline. He was a lecturer at the 
Berlin Royal Technical Academy and rose to become the President of the Academy. He 
was often called the father of kinematics. But a smattering of Sanskrit philology caused 
him to make several grave errors. 

About the source of the column dial, Reuleaux merely says that it ‘was purchased 
from a pilgrim on the road leading through the Himalayas to Benares’; he does not say 
whether he bought it himself in India or acquired it in Germany from a dealer in 
antiques. Most probably the latter must have been the case. We do not know whether 
the dealer told Reuleaux (i) that the time-stick was bought from a pilgrim on his way to 
Benares, (ii) that the stick is called Ascidha, (iii) that Asadha is the month in which 
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pilgrimages to Benares are undertaken and (iv) that the staffs of the Indian pilgrims are 
made from the timber of the Palasa tree. 

This dealer may have acquired it in Darjeeling (in the Himalayas); but all others 
are either tales told by the dealer or assumptions made by the German professor. 
Assumptions iii and iv can easily be dismissed; there is no specific time as such for 
pilgrimages to Benares; but it is a matter of commonsense that pilgrimages covering 
long distances were undertaken in autumn, when the rains have ceased and the 
temperature is rather moderate, and certainly not in the month of Ascidha (June-July) 
when summer is at its severest in the Gangetic plains. 

I do not know where Reuleaux got the notion that these time sticks are made of 
the timber of Palasa tree; he may have learnt from dictionaries that the Palasa tree is 
also called Asadha in Sanskrit and therefore concluded that the Asadha time-sticks were 
made from the timber of Asadha tree, also called Palasa. But the timber of Palasa, 
commonly known as the ‘Flame of the Forest’ (Butea Monospermci Taub.), is hardly 
suitable for the time-sticks; Pradip Krishen says that ‘the timber is not durable except 
under water and used for well-curbs and scoops.’ 1451 On the other hand, we have seen 
that Hema and Ganesa recommend the timber of simsupa (Shisham, Dalbergia Latifolia 
Roxb.) for making the column dials. G. Watt remarks: ‘The timber is one of the most 
valuable in India, is strong, very hard, close-grained, and of a purple black colour. It 
takes a beautiful polish, is reckoned the best furniture wood.’ 1452 

Reuleaux’s conclusion that instead of the month name Asvinah the carving on the 
stick reads ‘Arimana’ which goes back to Ahriman of old Persian is patently absurd. 
Because of the hardness of the wood, the carved letters look slightly different from 
printed or hand written letters; because of the similarity between Asvina (3TTf^FT) and 

Arimana (3iU<h<u), and Reuleaux misread Asvina (3TTf^FT) as Arimana (*R<h<u) and 
jumped to the absurd conclusion that the time-stick emanates from the times of old- 


1451 Cf. Pradip Krishen, Trees of Delhi: A Field Guide, Dorling Kindersley, Delhi 2006, p. 201. 

1452 Cf. G. Watt, Dictionary of Economic Products of India, 1890, vol. 3, p. 9, cited in H. Santapau, 
Common Trees, National Book Trust, New Delhi, 3rd impression, 1981, p. 33. 
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Persian. But even in those days of old-Persian, Ahriman never denoted or symbolized 
the month of Asvina. 

Finally, his view that ‘in recent times’ in the Gangetic plains ‘Hindustani 
characters and Hindustani names, greatly differing from the Sanskrit names, would have 
been used’ is also wrong. I suppose by Hindusthani, he means Urdu written in Persian 
script; but in the Gangetic plains various dialects of Hindi, with a large vocabulary of 
words derived from Sanskrit and written in Devanagari script prevailed in nineteenth 
century as also at present, side by side with Urdu. 

Modern writers do not accept any more Reuleaux’s notion that the time-stick is 
more than 2000 years’ old, but follow his designation as Ascidha stick and apply this not 
only to the carved wooden varieties, but also to the other kinds of column dials. Aside 
from Reuleaux’s statement, there is no other evidence that this time-stick was ever 
called Ascidha. But modern writers justify the name with the reasoning that it is called 
Asadha stick because the scale for this month is the longest. In British pronunciation, 
the name became ‘Ashadar’ and the instrument is labelled as ‘Ashadar Stick’ in 
museums in the UK. 

2.2. ‘Tibetan Priest’s Time-Stick’ 

It difficult to say how this carved wooden column dial came to be associated with 
Tibetan pilgrims. Reuleaux himself does not state this. Somebody in the UK must have 
thought that the ‘pilgrim on the road leading through the Himalayas to Benares’ who 
sold the stick must be a Tibetan pilgrim. 1453 But Tibetans, being Buddhists, do not make 
pilgrimages to Benares, which is famous for its temple of Siva. The Tibetan Buddhists 
could make a pilgrimage to Sarnath, which is close to Benares, where Buddha received 
enlightenment. But Sarnath was forgotten and lay in ruins for long time until 
archaeological excavations in the nineteenth century began to unravel its significance 
for the history of Buddhism; however it did not develop into a centre of Buddhist 
pilgrimage until the twentieth century. Even if it is assumed that the Tibetan Buddhists 


1453 


For example, in Ward 1958, II, p. 9, no. 57, a column dial at the Science Museum, London, is 
designated as ‘Tibetan Priest’s Time Stick’. 
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have heard of the archaeological excavations and began visiting Sarnath around 1898, 
why would they from their colder regions travel to Sarnath in the hottest of all seasons? 

H. J. J. Winter, the noted historian of science, published a valuable study of the 
column dial preserved in the Gershom Parkington Collection of time-measuring 
instruments at Bury St. Edmunds (P009). 1454 In this study. Winter compared the 
numerals carved on this stick with those inlaid on the damascened steel specimen at the 
Museum of the History of Science at Oxford (P001) and the Tibetan numerals from J. 
A. Jaschke’s Tibetan Grammar and came to the conclusion ‘that whilst the Nepali 
figures are essentially Nagarl, the ones on our specimen seem to exhibit in addition very 
slight Tibetan influence.’ 1455 However, what he added in a footnote ‘Or perhaps the 
difference could be accounted for by the fact that the carving of the figures is in hard 
wood,’ hits the mark. They are Devanagari numerals alright, but the curves in them 
became somewhat straight when carved on a hard timber. 

3. Extant Specimens 

The extant specimens can be classified into three groups. In the first group are 
those which are not made of wood. 

3.1. Metal or Ivory Dials from Rajasthan 

There are just two specimens in this category and these two form exceptional 
cases. One (P001) is an exquisitely crafted steel column dial where all the lines on the 
scales, the numbers and decorative patterns are inlaid with gold. It is topped with an 
ornate finial and the other end terminates in a sharply polished blade. This must have 
been created for some noble man in Rajasthan. 

The other one made of ivory (P002) is also of excellent workmanship, with a 
beautifully carved finial at the top and an ornate end at the bottom. 

3.2. Painted wooden Column Dials from Rajasthan 

In the second category are wooden column dials on which the scales and numbers 
are painted. In Jai Singh’s Observatory at Jaipur, there is one with twelve columns, one 


1454 Winter 1964. 

1455 Winter 1964, pp. 378-379. 
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for each solar month (P003). The wooden surface is given a coat of white paint on which 
the scales and numbers are written in black. However, much of this writing is effaced 
now and cannot be read anymore. But it appears that on this and the other specimens in 
this category, the length of the daylight in ghcitis is mentioned at the top of the scales, 
as is done in P001. 

3.3. Carved wooden Column Dials from the Darjeeling Region 

A majority of wooden column dials (from P008 to P022) belong to this type, where 
the numbers and letters are carved in relief. These are said to have been made in the 
Himalayan foothills in the region of Darjeeling (27;3 N, 88; 16 E) and Kalimpong 
(27;3,36 N, 88;28,12E). 

The Museum of the History of Science, Oxford, has a display sheet for 0 which 
says: ‘A staff-dial of this type is said to have been invented and made by Kalu Jaisi at 
Chuybu Busti, District of Kalimpong, Darjeeling, in 1898-99.’ Probably the second 
word should read ‘JosI’ (astrologer / astronomer) and ‘Jaisi’. The place Chuybu Busti, 
according to Winter, is in the Himalayan Foothills at latitude 27;5° N and altitude 3500 
ft. above sea level. I45<1 This Kalu JosI could not have been the inventor, nor the person 
who introduced the style in this region, for there exist sticks made earlier to this date, in 
1869 (0) and 1884 (P013). The second one even carries the name of maker Jemamgala 
(or Jaya-mangala). 

These column dials appear to have been for the latitude of about 27°; their length 
varies from 1034 mm (0) to 1541 (P020). All the extant specimens are in museums and 
private collections outside India. No Indian museum owns a single specimen. 
Apparently, these were acquired by British colonial officers in the late nineteenth or 
early twentieth century and brought directly to England and Europe. The column dial 0 
at thePitt Rivers Museum was presented by Lady Westland; she may have acquired it at 
Darjeeling. Some may even have been made on order; for example, in P010 at 
Edinburgh, the maker left much space above each scale so that the man who ordered it 
could write down the names in Roman transliteration. 


1456 


Winter 1964, p. 283. 
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These are all octagonal. On each column, instead of the maximum day-length in 
ghatTs, the names of the solar months are engraved; on four columns are engraved the 
names of two months in which the maximum day-length is the same. Usually, the 
distribution of the 12 solar months on the 8 facets of the column is as follows: 1. Asadha; 
2. Jyes ilia; 3. Pausa; 4. Srdvana; 5. Caitra & Asvina; 6. Vaisdkha & Bhadrapada ; 7. 
Phdlguna & Kdrtika ; and 8. Mdgha & Mdrgasira. These Sanskrit names undergo slight 
phonetic changes in Napali language; particularly remarkable is Sanskrit Mdrgasira 
becomes Mdmsir in Nepali. 

On some column dials, the month names are carved at the top of the scales (P008, 
P010, P012, POM, P016, P019, P020) and in some others (P011, P013, POM, P018, 
P021, P022) they are below the scales. In POM, the boundaries between the complete 
ghatTs are marked by dots enclosed by small circles. 

Nearly all the column dials are equipped with an iron spear-head at the bottom. 
This iron spear-head has to be dug into in the ground so that the column stands upright 
and the scale for the current month faces the sun. A plumb line is needed to ensure that 
the staff is in vertical position, which is not necessary when the staff is suspended by 
means of a rope or chain. 

Finally, the last specimen of the column dials (P023) was produced by Lehna 
Singh Majthia, a general in the army of the Sikh ruler Maharaja Ranjit Singh. Lehna 
Singh is said to have combined the column dial with a gun, but further details are 
lacking. 

4. Correct Designation of the Column Dial 

In the light of the above discussion, the correct designation of this time-measuring 
device should be ‘Indian Column Dial’ or ‘Indian Cylindrical Sundial’; it can also be 
called ‘Sanskrit Column Dial’ or ‘Sanskrit Cylindrical Sundial’. Although ‘Ashadar’ 
has some justification, the manner in which it is spelt may not immediately suggest the 
solar month ‘ Asadha ’ when the days reach the maximum length and consequently that 
ghatT scale pertaining to this month is the longest. 

This device is latitude-specific and can be used only at the latitude for which it is 
designed. There is no question of pilgrims using it as a walking stick and time-measurer 
in their long journeys which cross many latitudes. Therefore, any association with 
pilgrims, whether Tibetan or otherwise, is unwarranted. 
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As for the place of manufacture, the carved dials were produced in the Darjeeling 
region in the Himalayan foothills. The main population in this region are of Nepali 
origin and speak Nepali language, but the region itself is in India, and not in the 
Kingdom of Nepal. I have not come across any evidence that such column are used 
either in Nepal proper or in Tibet. Therefore the geographical attribution to either Nepal 
or to Tibet would not be correct. Other types of columns, made of metals or painted 
wood, were not produced in Darjeeling region, but in Rajasthan; therefore, they should 
not be confused with the carved wooden specimens. 



3552 


P001 ® COLUMN DIAL OF DAMASCENED STEEL, NOT SIGNED, NOT DATED 
19th century ? 

Length 956 mm, thickness 21 mm 

Oxford, Museum of History of Science (# 50041) 



Figure P001.1 - Column dial (photo by S. R. Sarma) 


This octagonal steel column dial is exquisitely crafted with numbers and 
decorative lines inlaid in gold. At the top is a spherical finial, beautifully worked out 
with an elegant design with gold inlay; it contains a hollow cavity for depositing the 
gnomon and holes at the sides for the suspension rope to pass through. At the bottom is 
a very sharp and shining blade. The gnomon is missing. 

At the head of each facet is mentioned the day length in ghcitis in the solar month 
concerned. Below it is the hole for inserting the gnomon and below that is engraved the 
ghciti scale for that month. The eighth facet is halved by a vertical line so that the two 
halves carry two scales. The numbers in each scale are separated by horizontal lines. 

The Museum sheet calls this device “North-Indian or Nepali Ashadar Stick”. The 
metalwork and the shape the numbers show clearly that it was produced in Rajasthan 
and not in Nepal, or Nepal-Darjeeling region as the carved wooden sticks were. 




P001 - Column Dial of Damascened Steel, not signed, not dated 
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Table P001-1 

Ghati Scales 

Day Length 
in ghatTs 

Number of 
ghatTs 
(sunrise to 
noon) 

26 

1—13 

27 

1—13/14 

28 

1—14 

29 

1—14/15 

30 

1—15 

31 

1—15/16 

32 

1—16 

33 

1—16/17 

34 

1—17 


Bibliography 

Anderson 1982, no. 136, p. 36. 
Turner 1990, no. 97, pp. 76-77 
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POO2 ® IVORY COLUMN DIAL, NOT SIGNED, NOT DATED 
18th century 

Length 510 mm, thickness 18 mm 
PLU, ex-Rockford: Time Museum (#1299) 



Figure P002.1 - Ivory column dial (photo courtesy Time Museum) 


This is a rare ivory column dial, with decoration in red and green colours and 
inscriptions inlaid with gold. There is an exquisitely carved finial at the top, formed like 
two lotus flowers joined base to base. There is a hollow cavity in the finial for depositing 
the gnomon when not in use. The lower end is given an ornate spherical form; it is made 
separately and joined to the main body. 
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Figure P002.2 - Ivory column dial, upper part (photo courtesy Time Museum) 



At the head of each column, there are holes for inserting the gnomon, followed by 
the ghati scales. The ghatis are numbered from 1 downwards. Some columns end with 
full ghatis. Some others end with half -ghatis; for example, the half -ghati following the 
complete 13th ghati is marked as ’13-13’. 

In the lower part of each column, there is much engraved data with abbreviated 
words. For instance, in the first column is written the following: 

madhyachaya 7\30 vrscika dhana dio\\26 sapalam\\ bhd pan 

The first unit ‘ madhyachaya 7|30’ indicates the length of the noon shadow of the 
gnomon of 12 digits ( ahgula ) expressed as 7;30 digits. The second unit ‘ vrscika dhana ’ 
contains the names of two zodiac signs when the noon shadow of the gnomon has a 
length of 5;30 digits. 

Likewise, the fourth unit ‘ bhd pau’ carries the names of the two solar months 
corresponding to the two zodiac signs in the third unit and the noon shadow length of 
5;30 in the first unit. Finally c dio\\26 sapalam\\ ’ refers to the maximum day-length ( dina- 
mdna ) expressed in ghatis, corresponding to the other three units; ‘ sapalam ’ implies that 
this day-length is rounded up 26 ghatis, but there are some additional some palas, which 
are not expressly mentioned. 








P002 - Ivory Column Dial, not signed, not dated 
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The data engraved on the eight columns is shown in the following table; sapalam 
is represented by the + sign after the number of ghatis. 


Table P002-1 Ghati scales, gnomon shadows, maximum day-lengths 


ghati scale 

Shadow 
length at 
noon 

Zodiac signs 

Maximum day 

lengthin 

ghatis 

Solar months 

1 - 13 

7;30 

Scorpio & 
Sagittarius 

26 + 

Bha[drapada ] 
& Pau[sa] 

1 - 13 !/2 

5;50,30 

Libra & 
Capricorn 

27 + 

Mdgha & 
P[h]d[lguna] 

1 - 14 

4;40,25 

Libra & 
Aquarius 

28 + 

Pha[lguna\ & 
Kd[rtika\ 

1 - 14 '/ 2 

3;40,5 

Libra & Pisces 

29 + 

Cai[tra ] & 
Kd[rtika\ 

1 - 15 

2;32,5 

Aries & Virgo 

30 + 

Cai[tra ] & 

A [svina] ? 

1 - 15 72 

1;45,25 

Aries & Leo 

31 + 

Vai[sdkha] & 
Bha[drapada ] 

1 - 16 

0;43,30 

Aries & 

Cancer 

32 + 

Vai[sakha] & 
Srd[vana\ 

1 - 17(?) 

0;05 

Taurus & 
Gemini 

34 + 

J\y]e[stha] & 
A[sddha] 
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ghatl scale Shadow Zodiac signs Maximum day Solar months 

length at lengthin 

noon ghatis 


This mode of pairing the signs and the solar months is quite intriguing, because in 
many cases the two members of the pair do not belong together. In the first row, for 
example, the month Pausa has the minimum day length, but not the month Bhadrapada. 
Compare this, with the tables of ghatl scales in P008, P010, P013 and so on. The day- 
length reaches the maximum limit when the sun is at the first point of Cancer; in the 
table Cancer is paired with Aries. Libra, on the other hand, is paired with three different 
signs. 
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P003 ® PAINTED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
18th century 

Length 870 mm, diameter 50 mm 
Jaipur, Jai Singh’s Observatory 



Figure P003.1 - Column dial 


(photo by S. R. Sarma) 

Wood painted white on which the graduations are marked in black but not 
numbered. The column is divided into 12 facets, each bearing a scale for a particular 
solar month. At the top of each facet, there is a hole for inserting the gnomon. Above 
each hole, there are some numbers, but these are not legible any more. These probably 
indicate the length of the daytime in that solar month, expressed in ghatis. There is a 
ring at the top for suspension and a hallow cavity for depositing the gnomon when not 
in use. However, the gnomon is now missing. 

This column dial may have been made during the reign of Sawai Madho Singh. 
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P004 ® PAINTED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length 620 mm 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 

The octagonal column dial is made of reddish timber on which numbers are 
painted in white and varnished. At many places the varnish turned dark and it is difficult 
to read the numbers. At the top of each facet, there is a hole, below which is a ghati 
scale. Above the holes are written the maximum number of ghatis of day length in 
different months: 27, 28, 29, 30, 31, 32, 33, 34. The gnomon is missing. 
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P005 ® PAINTED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length, ca. 900 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 

This column dial is much larger than the previous specimen (P004), with a length 
of about 900 mm. There is much writing on it, painted in white letters. But, 
unfortunately, it could not be taken out of the display case for closer examination. 
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P006 PAINTED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 1457 
19th century 

Length 577 mm, thickness 40 mm 
Hastings-on-Hudson, NY, Tesseract 



Figure P006.1 - Column dial, details (from Tesseract catalogue 75) 


Octagonal staff with nicely shaped ends. It is coated with a reddish varnish on 
which Devanagari numerals are painted in black. There are said to be nine ghati scales; 
presumably two scales are painted on one of the columns. At the top of each scale is 
written the maximum day-length in ghatTs, ranging from 26 to 34. There is an iron 
gnomon, 135 mm long, with a decorative handgrip. 

Provenance 

Formerly in the private collection on Leonard Linton, Point Lookout, NY. 


1457 


Entry based on Tesseract catalogue 75, lot 16. 





3563 


P007 WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 1458 

19th century 
Length 610 mm 
Jodhpur, PC 


This wooden column dial, designed for the latitude of Jodhpur, carries nine ghatT 

scales. Probably the names and numerals are written in ink or lightly incised in the wood. 

At the top are written the maximum number of ghatls in the corresponding month/s, 

followed by month names and the ghatT scales, as shown in the following table. 

Table P007-1 GhatT Scales 

Day Length 
in ghatls 

Solar Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

30 

Caitra Kartika 

1 — 15 

32 

Vaisakha Bhadrapada 

1 — 16 

33 

Jyestha Sravana 

1 — 16 

34 

Asadha 

1 — 17 

31 

Asvina 

1 — 16 

28 

Mdrgaslrsa 

1 — 14 

27 

Mdgha 

1 — 14 

27 

Pausa 

1 — 13 

29 

Phdlguna 

1 — 14 


1458 


Entry based on Sharma 1982, pp. 12-13. 
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The dial is said to carry the following additional information: 
Latitude: 26; 18° 

Maximum Declination: 23;27° 

Maximum zenith distance at transit: 26; 18° + 23;27° = 49;45° 
Paramocca (apogee on Asadha = 1 July) 34 ghatls 
Paramanlca (perigee on Pausa = 31 December) 27 ghatls 
Paramakrdnti uttara (maximum north declination) 21 June 
Paramakrdnti daksina (maximum south declination) 21 December. 

Bibliography 
Sharma 1982. 
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P008 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
19th century 

Length 1275 mm, thickness 30 to 31 mm 
Brussels, PC 



^Sait" 

Figure P008.1 - Column dial (photo by S. R. Sarma) 



Figure P008.2 - Lower part of the column dial, note the varying lengths of the ghati scales 


(photo by S. R. Sarma) 

Octagonal column dial made of light reddish timber. Near the upper edge, there 
are eight holes, one in each facet, for winding the suspension rope. Below these are 
carved the names of the solar months. Below the names, there are again eight holes, one 
on each facet, for inserting the gnomon, which is now missing. Below these holes are 
ghati scales, the longest being for the month of Asadha. The column tapers towards the 
lower end, but there is no iron spearhead at the bottom. 


Table P008-1 Ghati Scales 


Month Names 

Number of 
ghatTs 
(sunrise to 
noon) 

Maximum 

Shadow 

Length at 

Noon in mm 

Caitra Aseja 

1—16 

438 

Vaisaka Bhada 

1—17 

480 

Jyastd 

1—18 

545 
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Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

Maximum 

Shadow 

Length at 

Noon in mm 

Asada 

1—19 

616 

Sdvana 

1—16 

436 

Kdtika Phdguna 

1—15 

234 

Masira Mdgha 

1—14 

175 

Pausa 

1—14 

160 
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P009 CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 1459 

19th century 
Length 1499 mm 

Bury St. Edmunds, Suffolk, UK, John Gershom Parkington Memorial Collection 

Octagonal column with an iron spearhead at the bottom and a 165 mm long 
wooden gnomon. The ghati scales on the eight facets are marked for 14, 14, 15, 15, 18, 
18, 17, 15 ghcitis respectively. 

Bibliography 
Winter 1964. 
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Entry based on Winter 1964. 
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P010 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length 1360 mm 

Edinburgh, Royal Scottish Museum (# 1956.97) 



Figure P010.1 - Column dial (courtesy Royal Scottish Museum, Edinburgh) 


This octagonal column dial of light timber was probably made on order for a 
Briton who added the month names in Roman script. There is a hollow cavity at the top 
for depositing the gnomon when not in use. Close to the upper edge holes are bored in 
alternate facets; the suspension rope is wound through these holes and taken out at the 
top through the hollow cavity. The names of the solar months are incised lightly on each 
facet. Above these month names in Devanagari script are written the names of the 
corresponding English months in ink; below the Devanagari names are added their 
Roman transliteration in ink. 

Below these month names are the holes on each facet for inserting the gnomon, 
and these are followed by the ghati scales. On the scales, the ghati numbers are so carved 
that the numbers stand out in low relief. The numbers are separated by two horizontal 
lines. The boundaries between two complete ghatis are indicated by small circles. At 
the bottom of the column is an iron spearhed by means of which the stick is dug into the 
ground and made to stand straight for measuring time. 


Table P010-1 Ghati Scales 


English month 
names in ink 

Sanskrit Month 
names carved 

Roman 

transliteration 
added in ink 

Number of ghatis 
(sunrise to noon) 

September & 
March 

Asvina Caitra 

Aswin Chaitra 

1—17 

August & April 

Bhadra Vaisasa 

Bhadra Baishak 

1—18 

May 

Jyasta 

Jyeshtha 

1—18 

June 

Asada 

Ashadh 

1—17 





P010 - Carved Wooden Column Dial, not signed, not dated 
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English month 
names in ink 

Sanskrit Month 
names carved 

Roman 

transliteration 
added in ink 

Number of ghatis 
(sunrise to noon) 

July 

Srdvana 

Sravana 

1—17 

October & 
February 

Kdtika Phdguna 

Katik Phagun 

1—15 

November & 
January 

Mamsira Mdgha 

Mansir Magh 

1—14 

December 

Pausa 

Paush 

1—13 


In the scale for Bhadra Vaiscisa, the number 12 is missing. 
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P011 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
19th century 

Length ca. 600 (the stick is broken just below the longest scale) 

Edinburgh, Royal Scottish Museum (on permanent loan from the Royal Observatory) 
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Figure P011.1 - Upper part of the column dial (courtesy Royal Scottish Museum, Edinburgh) 

At the top, there is a hole through which the suspension rope issues out after being 
wound through holes on each facet close to the edge. Much below, there are holes in 
each facet for the insertion of the gnomon. Below the holes are the ghatT scales. The 
names of the solar months are carved below the ghatT scales. 

Table P011-1 GhatT Scales 


Month name 

Number of 
ghatls 
(sunrise to 
noon) 

Caitra Asoja 

1—15 

Vaisdka Bhddrd 

1—17 

Jydsta 

1—18 

Asard 

1—18 

Savana 

1—15 

Kdtika Phdguna 

1—15 

Mamsira Mdgha 

1—14 

Pausa 

1—14 
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PO12 CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 


19th century 
Length 1360 mm 

Hastings-on-Hudson, NY, Tesseract 



Figure P012.1 - Ghati scale on the column dial (photo courtesy Dr David Coffeen) 


This octagonal column dial is incomplete. It appears that the artisan first pierced 
holes on all the eight facets for inserting the gnomon, carved the ghati scales below the 
holes, and then began adding the month names below the scales. While doing so, he 
carved five pairs of names on five facets and one each on the sixth and the seventh facet. 
Then he realized that there was no month name left for the eight facet. Therefore, he 
discontinued the work. He did not create a hollow cavity at the top for depositing the 
gnomon, he did not bore holes near the upper edge for the suspension rope, and he did 
not add a metal spearhead at the bottom. He merely added iron bands on both ends. 

The eight ghati scales are numbered thus: 1 to 14; 1-14; 1-14; 1-16; 1-19; 1-18; 1- 
17; 1-16; 1-15. The month names engraved on the seven facets are reproduced below 
with correct orthography in parentheses. 


1 Kdtika ( Kdrtika ) 

2 Naisdsa ( Vaisdkha ) 

3 Sdvana ( Srdvana ) 

4 Mdgha 

5 Asdra ( Asadha ) 

6 Jetha ( Jyestha ) 

7 Pausa 


Ceta ( Caitra ) 

Bhada ( Bhadrapada ) 
Phdgana ( Phdlguna ) 
Mdrga ( Mdrgasira ) 
Asaja ( Asvayuja ) 
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Figure P012.2 - Month names Kcitika ( Kartika ) & Ceta (Caitra ) (photo courtesy Dr David Coffeen) 



Figure P012.3 - Month names Naisasa ( Vaisakha ) & Bhada (Bhadrapada ) (photo courtesy Dr David 

Coffeen) 



Figure P012.4 - Savana (Sravana) & Phagana (Phalguna) (photo courtesy Dr David Coffeen) 



Figure P012.5 - Month names Magha & Marga (Margasira) (photo courtesy Dr David Coffeen) 



Figure P012.6 - Month names Asara ( Asadha ) & Asaja (Asvayuja ) (photo courtesy Dr David Coffeen) 
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Figure P012.7 - Month name Jetha (Jestha) (photo courtesy Dr David Coffeen) 



Figure P012.8 - Month name Pausa (photo courtesy Dr David Coffeen) 
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P013® CARVED WOODEN COLUMN DIAL BY JEMANGALA, 1941 VS (AD 
1884) 

Length 1166 mm, thickness 28 mm 
London, Horniman Museum (# 21.2 52/5) 



Figure POD. 1 - Column dial, detail with the name of the maker (photo by S. R. Sarma) 



Lot 193 

’SL ~ 



Figure POD.2 - Column dial, detail with the date of manufacture (photo by S. R. Sarma) 


This is the only signed and dated specimen which is extant. It is an octagonal stick, 
with sharply defined edges, terminating in a simple iron spearhead. This spearhead is 
130 mm long with a square cross-section. The handle at the upper end is carved with an 
ornamental pattern. At the top there a ring for suspension and a hollow cavity for 
depositing the gnomon, which is now rusted inside and became jammed, causing a crack 
in the handle. There is another crack below the scales and one more towards the iron 
spearhead. 


Table P013-1 Ghati Scales 


Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

Asvina Caitra 

1—15 

Vaisasa Bhadra 

1—17 

Jyesta 

1—17 

Asada 

1—18 
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Month Names 

Number of 
ghatTs 
(sunrise to 
noon) 

Srdvana 

1—17 

Phdguna Kdrtika 

1—15 

Mamsira Mdgha 

1—14 

Pausa 

1—14 


Inscription 

The scales of Pausa and Mamsira-Magha are not of equal length. On these two 
scales is carved an inscription: 

jemamgala dvija hasta jesti (?) lisitama 

srT samvat 1941 sdla miti pausa sudi 6 roja subhama 

‘Jemamgala (= Jayamangala), the Brahmin (dvija), hand (hasta) was written 

(lisitama = likhitam) 

[in] the auspicious Samvat year measured by 1941, in the bright half of [the 
month] Pausa, on the sixth day (roja). [Let it be] auspicious (subhama - 
subham). ’ 

The first line may be interpreted as ‘carved by the hands of Jayamangala, the 
brahmin’. The date corresponds to Tuesday, 23 December 1884. 

Provenance 

Gifted by the Wellcome Institute for the History of Medicine, London, on 21 
February 1952. 
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P014 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 


19th century 

Length 1355 mm, thickness 27 mm 
London, Horniman Museum (# 972.810) 



Figure P014.1 - Two column dials; on the left P013 and on the right POM 
(photo by S. R. Sarma) 
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Wooden octagonal stick terminating in a simple iron spear point, which is 210 
long with square cross-section. At the top there is a hollow cavity for depositing the 
gnomon when not in use, but the gnomon is missing now. Near the upper edge there are 
four holes on alternate faces, through which the suspension thread runs. Below these are 
holes on each facet for inserting the gnomon, followed by the month names and the ghatT 
scales. 

The numerals and month names are carved in relief inside rectangular boxes. The 
boundaries of complete ghcitis are marked with dots enclosed in circles. 


Table P014-1 Ghati Scales 


Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

Asvina Caitra 

1—15 

Bliadra Vaisdka 

1—16 

Jycista 

1—17 

Asadci 

1—18 

Sr civ ana 

1—17 

Phalaguna Kdrtika 

1—15 

Masira Mdgha 

1—14 

Pausa 

1—13 
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P015 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length 1034 mm 

London, Science Museum (# 1952-442) 



Figure P015.1 - Column dial, detail showing month names Asvina Paitra (sic! Caitra ) 

(photo by S. R. Sarma) 



Figure P015.2 - Column dial, detail (photo by S. R. Sarma) 

This is a finely carved piece. At the top, there is a hollow cavity for depositing the 
gnomon when not in use. But the original gnomon is missing; it is replaced by an iron 
wire with a circular loop at one end. At the upper edge four holes are bored in alternate 
facets for the suspension ring, below which there are holes, one on each facet for the 
insertion of the gnomon. Below these holes are the ghatT scales, and below them the 
names of the solar months carved in relief. In the ghatT scales, the numbers are separated 
by horizontal lines; boundaries between complete ghatls are marked with dots enclosed 
in circles. There must have been a metal spearhead at the bottom, but it is now missing. 

Table P015-1 GhatT Scales 

Month Names Number of 

ghatls (from 
sunrise to 
noon) 

Asvina Caitra 1—15 


Bhadra Vaisaka 


1—16 














P015 - Carved Wooden Column Dial, not signed, not dated 


3579 


Month Names 

Number of 
ghatls (from 
sunrise to 
noon) 

Jyasta 

1—17 

Asada 

1—18 

srdvana 

1—17 

Phdguna Kdrtika 

1—15 

Mdsira Mdgha 

1—14 

Pausa 

1—13 



3580 


P016 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length 1330 mm 

London, Science Museum, ex-Wellcome Collection 

The top of this octagonal column dial is carved as a hemisphere, in which there is 
a hollow cavity for depositing the gnomon when not in use. The metal gnomon has a 
double loop at one end. The column terminates below in a metal spearhead. 

At the top of the column, there are four holes on alternate facets for the suspension 
rope. At some distance below these are holes in each facet for the insertion of the 
gnomon. The month names are carved below these holes and the ghatT scales thereafter. 

Table P016-1 GhatT Scales 


Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

Asvina Caitra 

1—15 

Vaisagha Bhadra 

1—16 

Jyasta 

1—19 

Asada 

1—18 

Sr civ ana 

1—17 

Phaguna Kdtika 

1—14 

Mamsira Mdgha 

1—13 

Pausa 

1—12 
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P017 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 

19th century 
Length 1508 mm 

London, Science Museum, ex-Wellcome Collection. 

This octagonal column dial terminates in a long ornately shaped iron spearhead. 
At the top of the column, there is a hollow cavity for depositing the gnomon; but the 
gnomon is now missing. There are four holes at the upper edge for the suspension rope 
and somewhat below these, holes in each facet for inserting the gnomon. The numbers 
and month names are carved in relief in box-like depressions. Interestingly, whenever 
names of two months are written side by side, these are carved in two separate boxes 
and not in one as in other column dials. 


Table P017-1 Ghati Scales 


Month Name 

Number of 
ghatTs 
(sunrise to 
noon) 

Caitra Asoja 

1—15 

Vaisaka Bhadra 

1—17 

Jestd 

1—18 

Asadd 

1—18 

Sdvana 

1—17 

Kdtika Phdguna 

1—15 

Mamsira Mdgha 

1—14 

Pausa 

1—14 
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P018 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
19th century 

Length 1277 mm, diameter 30 mm 

Oxford, Museum of the History of Science (# 52782) 



Figure P018.1 - Column dial (photo by S. R. Sarma) 


The dial is made of a very light timber. At the top, there are four holes, in alternate 
facets, for the suspension rope, which is now missing. At a distance 150 mm from the 
top are the holes for inserting the gnomon on each facet, followed immediately by the 
ghati scales, where the numbers are very neatly carved in relief. The names of the solar 
months are carved below the ghati scales. Originally there must have been a metal 
spearhead at the bottom, which is now missing. 


Table P018-1 Ghati Scales 


Month Names 

Number of 
ghatTs 
(sunrise to 
noon) 

Maximum 

Shadow 

Length 
at noon 
(in mm) 

Asvina Caitra 

1 — 15 

278 

Bhadra Vaisdsa 

1 — 17 

353 

Jyasta 

1 — 18 

530 

Asada 

1 — 18 

552 

Sravana 

1 — 14 

530 

Phdlaguna Kdrtika 

1 — 15 

214 

Mamsira Mdgha 

1 — 14 

148 

Pausa 

1 — 14 

138 
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P019 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, 1926 VS (AD 1869) 

Length 1318 mm, thickness 28 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1925.49-1) 

This is the earliest extant dated column dial of this genre. However, the maker’s 
name is not mentioned. The octagonal column is made of a heavy shining red timber; 
the metal spearhead at the bottom has a silvery shine. At the top there are four holes 
bored diagonally into the shaft for the suspension the rope to pass through. A 181 mm 
long bamboo gnomon is tied to the rope. The names of the months are carved in relief 
within small rectangular boxes in the handle, i.e. the part above the holes made in each 
facet for inserting the gnomon. Below these holes are the ghatT scales. 


Table P019-1 Ghati Scales 


Month Names 

Number of 
ghatls 
(sunrise to 
noon) 

Caitra Asauja 

1—15 

Vaisdsa Bhddra 

1—17 

Jyestha 

1—18 

Asadha 

1—18 

Sravana 

1—17 

Phaguna Katika 

1—15 

Pausa 

1—13 


Inscription 

On the facet for the month of Pausa, the ghatT scale is followed by the inscription: 
sake 1791 samvat 1926 sdla miti katika vadi 1* roja* subh[a]m. 

‘In the year measured by Saka 1791 and Samvat 1926, in the dark half of 
Kartika [month], on the day 1*. [Let it be] auspicious.’ 
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The second digit of the date is illegible; it can be any number between 10 and 15; 
therefore the date corresponds to any day between 30 October and 4 November 1869. 

Provenance 

The accession card of the museum carries the following notation: ‘Sundial Staff, 
Darjeeling, N. India, presented by Lady Westland 1925.’ 
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P020 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
19th century 

Length 1541 mm, thickness 33 mm 

Oxford, Pitt Rivers Museum of Et hn ology (# 1892.41.56) 

Octagonal column; the 208 mm long iron spearhead became loose and is 
completely detached from the shaft. At the top, there are four holes in alternate facets 
through which the suspensory rope can pass; but the rope is now missing. Below these 
holes, the names of the months are lightly incised and not carved. Below the names are 
the eight holes for inserting the gnomon, followed by the ghatT scales. In these scales, 
the numbers are carved in relief and the boundaries of complete ghcitis are indicated by 
dots enclosed in circles. The day-lengths in some of the months vary from the same in 
other column dials. 


Table P020-1 Ghati Scales 


Month names 

Number of 
ghatls (from 
sunrise to 
noon) 

Asoja Caitra 

1—16 

Bhada Vaisdsa 

1—17 

Jyastha 

1—18 

Asada 

1—19 

Sr civ ana 

1—17 

Kdtika Phdguna 

1—15 

Masira Mdgha 

1—14 

Pausa 

1—13 
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Provenance 

The accession card of the museum carries the following notation: ‘Sundial and 
calendar staff (for 1889 or 1890) Nepalese, Darjeeling, presented by Major R. C. 
Temple 1892.’ It is a misconception to call this a ‘calendar for 1889 or 1890’. There is 
no calendrical element here. The sundial can show time in any year, and not only in 
1889 and 1890, provided it is employed at the same terrestrial latitude. 
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P021 ® CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 
19th century 

Length 1124 mm, length of the iron spearhead 145 mm 
Paris, PC 



Figure P021.1 - Column dial, upper part 
(photo courtesy Professor G. L ’E. Turner) 

A nicely carved dial made of some light, shining timber, with leather thongs for 
suspension. A hollow cavity at the top for depositing the gnomon, four holes at the upper 
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edge for the suspension rope to pass through and holes on all eight faces for the insertion 
of the gnomon. The names of the months are carved below the ghati scales. 



Figure P021.2 - Column dial, detail (photo courtesy Professor G. L ’E. Turner) 



Figure P021.3 - Column dial, iron spearhead (photo courtesy Professor G. L ’E. Turner) 

Table P021-1 Ghati Scales 


Month Names 

Number of 
ghatTs 
(sunsise to 
noon) 

Maximum 

Shadow 

Length at 
noon (in mm) 

Asauja Caitrci 

1—15 

277 

Vaisasa Bhadra 

1—17 

394 

Jesta 

1—17 

516 

Asada 

1—18 

549 

Srdvana 

1—17 

521 

Kdtika Phdguna 

1—15 

213 

Mdgha Mdsara 

1—14 

160 

Pausa 

1—14 

143 
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Provenance 

Formerly of the Time Museum, Rockford, Illinois; after the closure of the 
museum, this column dial, along with many other instruments of this museum, were 
auctioned by Christie’s, South Kensington, London, on 14 April 1988; and was acquired 
by the present owner. 

Bibliography 

Christie’s, London, Time Measuring Instruments from the Time Museum, auction 
catalogue of 14 April 1988, lot no. 133, p. 76. 
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P022 CARVED WOODEN COLUMN DIAL, NOT SIGNED, NOT DATED 1460 

19th century 
Length 1500 mm 

Prague, Naprstek Museum of Asian, African and American Cultures (# 56 396) 



Figure P022.1 - Column dial (photo courtesy Dr Dagmar Pospisilova, Naprstek Museum) 

Near the upper edge, there are holes in each facet; the suspension rope is wound 
through these holes and taken out the through the hollow cavity at the top. Some distance 
away from these upper holes is another set of holes in each facet for inserting the 
gnomon. Beneath these holes are the ghciti scales, followed by the names of the solar 
months. 

This column dial displays close similarity with the column dial P011 at the Royal 
Scottish Museum of Edinburgh. However, the numbers in the ghatT scales are 
perpendicular to the length of the column, a feature not found in any other column dial. 

A long needle with an eye-hole is substituted for the original gnomon. 

Provenance 

The Naprstek Museum received this column dial from the regional museum at 
Louny, a small city in the Czech Republic, in 1953. 


1460 


Entry based on the information and photo kindly provided by Dr Dagmar Pospisilova, Naprstek 
Museum, Prague. 
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P023 IRON COLUMN DIAL BY LEHNA SINGH MAJITHIA FOR LORD 
HARDINGE 

Ca. 1850 
Length ? 

Kolkata, Asiatic Society ? 

Besides the Palabha-yantra described under N003, Lehna Singh Majithia also 
produced an iron column dial. Interestingly, this column dial was the main topic of 
discussion in the monthly general meeting of the Asiatic Society of Bengal, held on 7 
November 1860 at Calcutta. 1461 First, on behalf of Professor Griffith, Mr. Halsey 
presented ‘a singular iron sun-dial called Pratoda or Pratola (serving also for an hour¬ 
glass [,] gun and a spear) believed to have been made by Sirdar Lena Singh for Lord 
Hardinge. 51462 

Then, Pandit Bapu Deva Sastri explained ‘the instrument called Pratoda (a goad) 
invented by Ganesa [Ganesa Daivajna], by which the hour of the day can be easily 
known 5 . 1463 

Thereafter, Archdeacon J. H. Pratt, who chaired the meeting, ‘gave the following 
account of its character and uses. 5 

‘The instrument appears to be roughly graduated and to be in a rickety 
condition. It has nine sides. If these are exactly suited to the latitude, the place 
for which it was made was in latitude 27° 56' or thereabouts. If the latitude 
of the place did not accord with an exact number of sides, then it must have 
been between 26° 40' 

and 29° 12' [,] that is, corresponding to 8 Vi and 9 V 2 sides. Delhi lies between 
these last two latitudes. The instrument may, therefore, have been made for 
that city. 


1461 Journal of the Asiatic Society of Bengal, 23 (1860) 424-427; I am highly obliged to Dr V. V. 
Bedekar for drawing my attention to this. 

1462 Governor General of India from 1844 to 1848. 

1463 For Bapu Deva Sastri’s explanation, see the introduction to this section. 
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‘The manner of using the instrument appears to be this. Suppose the day that 
you use it is one which the length is 50 minutes longer than the shortest day: 
then as 50 = 2 x 24 + 2 and 24 minutes make a ghatika, you must screw the 
gnomon into the hole in the third side, in which the figures run down to the 
third shortest length. Then hang up the instrument and turn it round, thus 
hanging, so that the shadow of the gnomon may fall on the length of the 
instrument; the extremity of the shadow will point out the hour of the day in 
ghatikas from sunrise or sunset as it is before or after noon.’ 

‘The instrument is certainly curious, though of no particular scientific value.’ 
Finally, ‘Colonel Baird Smith communicated to the meeting the following 
interesting particulars respecting the constructor of the dial.’ 

‘Lena Singh Majeteeah, the constructor of the Pratoda Dial, was the 
representative of a well known distinguished Sikh family. He did not take 
any very prominent part in the Sikh campaign, but his brother Runjoor Singh 
commanded the Khasla army at the battle of Aliwal where, as all know, he 
was signally overthrown by the force under Sir Harry Smith. On that 
occasion an exquisitely beautiful battery of six field guns, the property of 
Lena Singh, and the produce, probably, of the same workshop which 
produced the Pratoda Dial was captured. Nothing could surpass the whole 
design and details of these guns, and while they were ornamented with great 
taste, they were at the same time good working guns, and had been 
vigorously used during the day. 

‘Lena Singh had very considerable mechanical capacity. He enjoyed greatly 
hearing of all forms of mechanical invention. The long range and explosion 
shells for guns were favorite subjects of experiment and discussion with him 

9 

Unfortunately, the instrument itself is not clearly described in these proceedings, 
except that it serves ‘also for an hour-glass [,] gun and a spear.’ Here the word ‘ hour¬ 
glass’ needs to be understood in a general sense of a time-measuring device and not as 
the glass instrument where sand flows from one half to another. The fact that it serves 
also as a spear shows that the iron rod is equipped with a spearhead at the bottom so that 
it can be dug into the ground and made to stand in a vertical position. 
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But, the statement that it also serves as a gun is intriguing. It is indeed true that 
Lehna Singh was an expert in making guns. Colonel Biard Smith who extolled his 
expertise in gun making, did not say a word about the gun in this sundial. It is not 
explained Lehna Singh combined the column sundial with a gun? A gun barrel could 
not have been attached parallel to the column dial, for this would have interfered with 
the use of the column dial for measuring time. Most likely, the iron column was made 
hollow throughout so that it could serve as the barrel of the gun. The outer surface then 
was shaped into nine facets and each was engraved with a different ghatT scale. The 
holes above the ghatT scales were not made too deep to run into the hollow gun barrel. 
These must have been quite short with a screw thread so that the gnomon could be 
screwed into them. Then the gun would require a handle, a trigger and some 
arrangement for inserting gun powder. 

In other words, Lehna Singh must have made first a gun with a long barrel, then 
added nine ghatT scales on the outer surface of the barrel and attached a spearhead below 
the gun handle so that when the device is set up vertically for measuring time, the 
opening of the barrel will be upwards. Then it can be certainly called a ‘singular iron 
sun-dial’. 

It is therefore a great pity that we have no information about the present 
whereabouts of the column dial. It is not known whether it is with the Asiatic Society at 
Kolkata. 
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Q. INDO-PERSIAN HORIZONTAL SUNDIALS IN MOSQUES AND MUSEUMS 

INTRODUCTION 1464 
Sundials in the Islamic world 

It is obligatory for Muslims to offer five prayers in a day, a day which commences 
at the sunset. These prayers are maghrib, c isha’,fajr, zuhr and 'asr. The times for these 
prayers were standardized in the eighth century. The prayers are offered within certain 
intervals or time brackets which are astronomically defined. The interval for the 
maghrib prayer begins when the disc of the sun has set over the horizon; the intervals 
for the C ishci’ and fajr prayers commence at daybreak and nightfall respectively. Thus 
the times of these night prayers are determined in terms of horizon and twilight 
phenomena. 

The times of the two daytime prayers, on the other hand, are defined in terms of 
shadow lengths, usually the lengths of the shadows cast by a gnomon of standard length, 
of either 7 feet or 12 digits. Accordingly, the interval for the zuhr begins at midday when 
the sun has crossed the meridian, i.e., when the length of gnomon’s shadow is at its 
minimum (say n ). The interval for the 'asr begins when the shadow length equals the 
midday shadow (n) plus the length of the gnomon (g) and ends when it equals the midday 
shadow plus twice the length of the gnomon in + 2 g). These times are variable according 
to the declination of the sun, and have to be computed for each day and for each latitude. 

As Islam spread in areas which were formerly under the Greco-Roman domain 
and the Muslim astronomers came into contact with Greco-Roman sundials, they 
realized that these sundials could be effectively used to regulate their prayers and began 
to modify them by adding lines to indicate the times of the midday {zuhr) and afternoon 
( c asr) prayers. 


1464 This section owes its existence largely to the invaluable help rendered by Debasish Das and 
Mubashir Ul-Haq Abbasi. Das took several photos of the sundial in Delhi and arranged through 
his friends the photography of the sundials at Hyderabad (Subbarao, K.), Jaipur (Sanjay Parmar), 
Mysore (Ejaz Ahmed) and Pulicat (Premnath, M. S.); he also collected several interesting 
references to these sundials. Abbasi, who designs sundials himself, deciphered and translated the 
Persian inscriptions and legends; more important; he analyzed the projected lines and provided 
detailed technical explanations. It is a pleasure to thank Das, his network of friends, and Abbasi. 
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To facilitate the construction of such dials, Muslim astronomers, with their well- 
known penchant for preparing detailed mathematical tables, began compiling special 
tables from the ninth century onwards. In early ninth century, al-Khwarizml compiled 
at Baghdad a set of tables of coordinates for the construction of horizontal dials. About 
this work, David King notes: 

‘With values of solar altitude and azimuth (h, a ), computed for the required 
ranges of solar longitude and time intervals, the radial coordinates of the 
points of intersection of the hour lines with the shadow traces are simply (n 
cot h, a ) where n is the length of the gnomon. Each of al-Khwarizml’s sub¬ 
tables for a specific latitude display for both of the solstices the solar altitude, 
the shadow of a standard gnomon (12 units) and the solar azimuth, i.e., 
triplets ( h, s, a) for each seasonal hour of the day.’ 1465 

Habash al-Hasib, who worked at Baghdad during the ninth and tenth centuries, 
prepared tables for the construction of horizontal dials with vertical gnomons, where he 
recorded the height of the sun over the horizon and the length and direction of the 
gnomon’s shadow for each of ten latitudes, and for each seasonal hour on both of the 
solstices. 

Towards the end of ninth century, Thabit ibn Qurra, also at Baghdad, wrote a 
comprehensive work on the theory of the sundial, where he discussed the transformation 
of coordinates between the planes of horizon, celestial equator and the sundial, with the 
possibility that the plane of the sundial can be of many kinds. 

Most prominent of all is Abu’l Hasan C A1I al-Marrakushl, who composed the 
magnum opus Jam? al-mabadV wa-l-ghaydtfi c ilm al-miqat (Comprehensive Collection 
of the Principles and Objectives in the Science of Timekeeping) at Cairo at about 
1280. 1466 It contains an extensive treatment on a vide variety of sundials, horizontal, 
vertical, inclined, cylindrical and conical, with tables and diagrams. He also discussed 
portable dials in plane, cylindrical or conical formats. 


1465 King 1996c, pp. 170-171; see also King 2004, Part II: A survey of tables for regulating the times 
of prayer, pp. 191-456. 

1466 For a French translation, see Sedillot 1834. 
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Thousands of sundials are believed to have been constructed in the Islamic world 
between the ninth and nineteenth centuries, but those that have survived are very few 
and no full inventory of has been made of these so far. 1467 Most of these carry markings 
for zuhr and c asr prayers in seasonal or equal hours; some are engraved with the 
direction of the Qibla. 

The earliest surviving dial was made by Ibn al-Saffar about 1000 at Cordoba. Only 
one half of it is extant which displays lines for seasonal hours and for the zuhr prayer; 
presumably lines for the c asr prayer were engraved on the missing half. The vertical 
gnomon is missing, but its length is indicated by the radius of the circle described around 
the point where the gnomon was originally affixed. 1468 

The most spectacular sundial was constructed by Ibn al-Shatir in 1371/72 for the 
great Umayyad Mosque in Damascus. It is a horizontal sundial engraved on a 
rectangular marble plate measuring 2 x 1 m. The gnomon is inclined to the horizon at 
an angle of 33;30°, which is the medieval value for the latitude of Damascus, and thus 
points to the celestial north pole. This is indeed the origin of the triangular gnomon 
associated with the Pcilabha-yantra in India and with the most common form of the 
sundials in Europe. But the dial itself is highly complex; in fact, it consists of three 
separate dials. 

‘The small northern sundial with its gnomon has markings for the seasonal 
hours and the c asr prayer. The small southern sundial has markings for 
equatorial hours before midday and after midday, as well as after sunrise and 
before sunset. Its gnomon, parallel to the celestial axis, is ingeniously aligned 
with the larger gnomon of the third and main sundial. The latter bears 
markings for each twenty minutes before midday and after midday, as well 
as for each twenty equatorial minutes after sunrise up to midday and for each 
twenty minutes before sunset starting at midday. There are also curves for 
each twenty minutes up to the c asr prayer starting two hours before the 
prayer, as well as curves for the times three and four hours after daybreak. 


1467 On the extant Islamic sundials see King 1987a, XV-XVIII; King 1996c; Berggren 2001; King 
2005, ch. 7 (Sundials), pp. 81-91. 

1468 Cf. King 1996c, plate 4.11; Berggren 2001, p. 10, Fig. 1. 
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Finally, there is a curve for the time 13 '/2 hours before daybreak the next 
day.’ 

It measures time relative to the zuhr and maghrib prayers, and the 'asr 
curves enable measurement of time relative to the c asr prayer as well. The 
curves associated with night fall and daybreak are for measuring time with 
respect to the c isha ’ and fajr prayers.’ 1469 

This sundial was set up on a platform on the southern side of the main minaret of 
the mosque, but was damaged towards the end of the nineteenth century. The fragments 
are on display in the garden of the National Museum in Damascus. An exact replica of 
the original sundial made by al-TantawI in 1890 can be seen on the minaret. 

Sundials in India 

As in the Middle East, in the Indian subcontinent also very few sundials exist in 
the mosques with projections to indicate the prayer times. 

Agra, Moti Masjid 

J. T. Boileau, of the Bengal Engineers, was the first to describe a sundial set up in 
a mosque in India. In 1833, he published a short description of a sundial in the Moti 
Masjid inside the Red Fort at Agra along with a sketch: 

‘...a dial-plate of white marble, with lines inlaid on its surface of a black 
slate ... The style, which appears to have been an upright round pin, is gone, 
and the inlaying has been pulled out; but the configuration of the lines is still 
perfect, being marked by channels wherein inlaying fitted. The breadth of 
these channels is about 3/8 of an inch.’ 

‘The dial-plate is set up in the court of the Moti Masjid, a building which was 
constructed in the latter end of the reign of Aurangzib, about the year 1673, 
and it is probable that this dial was put up about the same time; but whether 
in its present site or position, or elsewhere, I have not been able to ascertain.’ 


1469 


King 1996c, pp. 166-167, plate 4.13. 
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Figure Q1 - Sketch of the sundial and its pedestal (from Boileau 1833) 


‘The absence of hour lines, excepting XII and VI A. M. and P. M. would lead to 
the supposition, that the object for which the dial was constructed had 
reference only to the times of Mussulman prayer ; but the object of the 
circular arc, which subtends an angle of about 95 degrees, has never been 
explained, although many celebrated Moulvis have visited the Masjid and 
examined the dial as it stands.’ 

‘The surface of the dial inclines south about 3/8 ,hs of an inch, which leads me 
to believe , that it has been removed from the place where it was originally 
fixed.’ 
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‘It is not possible ... that the circular arc, which is inclined about 29° to the 
present meridian line, could under any circumstances mark the shadow of a 
style placed as the style of this was, in a vertical position.’ 1470 

Boileau is not quite right in stating that the Moti Masjid in the Red Fort at Agra 
was constructed under Aurangzeb in 1673; it was in fact constructed by Shah Jahan. The 
noted historian of Indian architecture, James Fergusson, states that ‘the Moti Masjid 
or Pearl Mosque, which Shah Jahan erected in the Fort of Agra, 1646-1653, is one of 
purest and most elegant buildings of its class to be found anywhere.’ 1471 But the sundial 
may not have been set up at the same time. 

Already in 1833, when Boileau examined the sundial, he thought that the sundial 
must been moved from its original position. Moreover, his description gives the 
impression that the dial may not have been engraved completely. Whether it is still there 
now or not cannot be ascertained because the Moti Masjid is now closed to the public. 

Leaving this one aside, we know at present of six sundials in mosques which carry 
lines to indicate prayer times. 1472 The earliest of these was set up in 1694 in the Mecca 
Masjid at Hyderabad. It is the only sundial in India which shows close affinities with 
the sundials in the Middle East (Q001). Three others (Q002, Q003, Q004) are designed 
like the Palabhci-yantra with a horizontal dial engraved with a semi-circular time-scale 
and a triangular gnomon; but the curves to display the two time limits of the c asr prayer 
are drawn differently in each of them. The last two (Q005 and Q006) carry an identical 
design of concentric circles. Detailed individual descriptions of these six sundials will 
follow this introduction. Here will be given brief descriptions of the mosques where 
these sundials are set up. 

1. Hyderabad, Mecca Masjid 

The construction of this mosque was commenced by Muhammad Qull Qutb Shah 
in 1616, but was completed much later in 1694 under the Mughal emperor Aurangzeb 


1470 Boileau 1833. 

1471 Fergusson 1910, II, p. 317. 

To explore all the mosques in the Indian subcontinent for sundials is far beyond the scope of this 
project. But it is worthwhile doing so, for there may be some interesting sundials, hitherto 
unnoticed. 


1472 
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who annexed the kingdom of Hyderabad into the Mughal empire in 1687. Muhammad 
QulT Qutb Shah is said to have begun its construction with bricks made of the sacred 
soil brought from Mecca; therefore, the mosque came to be called Mecca Masjid. It is 
very large mosque that can accommodate about ten thousand people. The sundial was 
set up at the time of completion of the mosque under the orders of Aurangzeb in his 36th 
regnal year in 1694. The dial is made of a polished black stone with a diameter of 635 
mm; it is set up upon a 1219 mm high pillar. 

When I saw the sundial and photographed it in 1991, the gnomon was missing and 
the dial face began to deteriorate. Now in the year 2017 the pedestal is much damaged, 
plaster is peeling off the pedestal and the dial plate rests precariously on the pedestal. 
The sundial is in urgent need of conservation and preservation. This is the only sundial 
which shows some affinity to the sundials of the Middle East, with the solstices 
represented as hyperbolas and with a line showing the direction of the qibla (Q001). 



Figure Q2 - Sundial in 1991 (photo by S. R. Sarma) 
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Figure Q3 - Two views of the sundial in 2017 (photos by Subbarao K., courtesy Dcbasish Das) 

2. Delhi, Jama Masjid 

The Masjid-i Jahdn-Numd (World-reflecting Mosque), commonly known as the 
Jama Masjid, was built by the Mughal emperor Shah Jahan between 1644 and 1656. It 
is a large and ornately built mosque; its forecourt can accommodate about five thousand 
devotees at the time of congregational prayers. 


Figure Q4 - Jama Masjid with the world map in the foreground (photo by Debasish Das) 
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In the centre of the forecourt is a large water tank, lined with marble, for ablutions 
before the prayers. It is not known whether any sundial was set up at the time of its 
construction, but there exists now a sundial that was erected much later in 1829-30. In 
fact, there exist now three small structures. In the south-east corner of the forecourt, 
there are two pedestals, one circular and the other rectangular. The former may have 
carried a circular dial on its top, but it is now missing. The rectangular pedestal (470 
mm high and the upper surface measures 1190 x 460 mm) was designed to carry two 
square dial plates side by side, but only one is extant and the other is missing. The 
surviving dial plate (460 x 450 mm) is engraved with a sundial and another dial for the 
determination of the times of the beginning and end of the interval for the c asr prayer in 
all seasons. It was made by Hafiz Anwar C A1I Siddiql of Rohtak under the supervision 
of Saiyid Ahmad, the Imam of the congregational mosque at Ajmer, in 1245 AH 
(= ad 1829-30) (Q002). 



Figure Q5 - Sundial and an empty circular pedestal in the forecourt; 
in the background is the southern arcade (photo by Debasish Das) 


The third pedestal is in the north-east corner of the forecourt. It is 1120 mm high 
and covered on the top by marble plaque measuring 580 x 550 mm. The plaque is 
engraved, most unusually, by a world map drawn inside a circle in what is technically 
known as ‘Lambert azimuthal equal-area projection’. On it the circles of latitude and 
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those of longitude are drawn for every 10°, with the prime meridian passing a little to 
the proper right of the peninsular India. The outline of the Indian peninsula is not well 
defined. Australia is labelled as naw wilz janub, ‘New South Wales’, which was the 
original name of the first British colony in Australia. It must obviously have been copied 
from an English atlas, but why it was set up in a mosque remains an enigma. At the 
centre, where 0° latitude and longitude intersect, is a large hole. There may have been 
some kind of a pole erected in it, but for what purpose is not known. 



Figure Q6 - World Map in the North-East comer of the forecourt 
(photo by Debasish Das) 

The inscription engraved at the bottom of the plaque in three lines reads as follows: 1473 


surat ard wa aqdlin janub i wa shamdlT khatt istiwa bd khatut darjdt tul wa c ard 
bildd 

dar c ahd hadrat muhammad akbar shah padshbh ghdzT sanah 1247 hijrlbdmar 
(?) shahzhdah c alTjdh muhammad salmi bahadur shah qhdlshujd c al-din 
c alTkhdn ghdzT (?) hu ... (?) darsat kardah ybdghr guzasht 

‘The figure of the earth and the southern and northern climates [with respect to] 
the equator with the lines of longitude and latitude of the cities 


1473 


I am grateful to Professor Mohammad Baqeri and Mubashir Ul-Haq Abbasi for deciphering and 
translating the inscription. 
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‘in the reign of His Majesty Muhammad Akbar Shah Badshah GhazI, [in the] year 
1247 AH (1831-32), by order of the prince c AlIjah Muhammad Salim Bahadur 
Shah, QadI Shuja c al-Dln 
C A1I-Khan GhazI... built and left as a memorial.’ 

The following labels are engraved on the map (from north to south): qutb shamal 
(North Pole); ? (England); frdns (France); asTya (Asia); Trcin (Iran); jars (Persia); 
Hindustan (India); c arabistan (Arabia); afriqd (Africa); bahr c arab (Arabian Sea); khalij 
bangdlah (Bay of Bengal); bahr hind (Indian Ocean); now wilz (?) janub (New South 
Wales, original name of the British Colony in Australia); bahr janub (southern ocean); 
bahr qutb (polar sea, Antarctic ocean); qutb janub (South Pole). 

Muhammad Akbar Shah Badshah GhazI, generally known as Akbar Shah II, was 
the penultimate Mughal king (r. 1806-1837) of Delhi. Prince Mlrza Muhammad Salim 
Bahadur Shah (1799-1836) was his son. He was younger than Bahadur Shah Zafar who 
succeeded Akbar Shah II as the last Mughal ruler (r. 1837-1857). QadI Shuja c al-Dln 
c All-Khan GhazI must be the person who set up the world-map. No other information is 
available about him. The inscription states that the world map was set as a memorial 
(yadgar ). It is not known which event it is supposed to commemorate. 

Sir Syed Ahmad Khan, the founder of the Aligarh University, wrote a valuable 
book on the historical monuments of Delhi, entitled Asdr ul-Sanadid in 1854. There he 
mentions an addition made in the Jama Masjid by prince Mlrza Salim: 

‘Thanks to God’s blessings, the mosque is able to accommodate such a large 
number of worshippers that they resemble ants and many cannot hear the 
voice of the imam. Hence, Prince Mirza Salim, son of King Mo’inuddin 
Muhammad Akbar Shah, had a magnificent raised platform of stone 
constructed in the middle of the central arch in 1245 AH (1829 AD), so that 
a mukabbir could stand upon it and deliver the call to prayer and other 
sections recited aloud so that they would resound in the ears of all 
present.’ 1474 


1474 


Sir Syed Ahmad Khan, Asar ul-Sanadid, edition 1904, Book III, p. 66; translation of the passage 
by Quraishi 2012, p. 14. 
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The pavilion is still extant. Interestingly it was constructed in the same year when 
the sundial by Hafiz Anwar C A1I Siddiql was set up in the south-eastern corner of the 
forecourt. Therefore, it is entirely possible that the sundial was also set up at the instance 
of this prince; the missing plaque next to the sundial may have carried some reference 
to the prince. It is also possible that he caused the setting up of some other sundial on 
the round pedestal next to it about the same time. While the sundials in a mosque are 
appropriate, if not essential, the world map in the mosque deserves an explanation. 

Obviously it was influenced, in some way or other, by the British administration 
of Delhi. For, Akbar Shah II was just a nominal king, and the actual administration was 
in the hands of the British Resident, who represented the Governor-General of the 
British East India company. Therefore any repairs which become necessary at the Jama 
Masjid were done by British engineers on behalf of the Resident. For example, when 
the northern minaret was struck by lightning and fell down and the flooring of the 
forecourt suffered damage, the English had rebuilt the minaret and repaired the flooring 
in 1817. 

However, the sundial and world map find hardly any mention in the nineteenth 
century accounts. Sir Syed merely states that there is a sundial ( dd’ira’-i hindl ) opposite 
the southern and eastern arcades, 1475 but does not mention the world map. Consequently, 
Stephen Carr Stephen is the only one to mention both: 

‘In the year 1829, Mirza Salim, son of Akbar II, put up a sand-stone pulpit 
under the central entrance of the mosque, the congregation being at times too 
large to take part in the prayers offered by the Imam inside the mosque.’ 

‘In the north-eastern corner of the court of the mosque is a plain sphere cut 
upon marble, giving a map of the world, according to the common projection 
of the sphere. ... 

‘In the south-western corner of the court-yard, is a marble sun-dial, 
corresponding to the plain-sphere on the opposite side.’ 1476 


1475 Sir Syed Ahmad Khan, Asar ul-Sanadid, edition 1904, Book III, p. 67 (as explained by Muabashir 
Ul-Haq Abbasi). 

1476 Stephen 1876, p.253. 
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Both Sir Syed and Stephen Carr mention only one sundial; if the circular pedestal 
also carried a sundial, they would have mentioned the ‘sundials’ in plural; it means 
either the dial on the circular pedestal was removed by at least 1854 or the circular 
pedestal was meant for another purpose which is not known. As regards, the rectangular 
pedestal, from their statement it is not clear whether the two marble plaques were still 
in tact or not at the time of their writing. 

3. Pulicat, al-Masjid al-Musharraf 

The next sundial is found in the far south, at Pulicat (13;25° N; 80; 19° E), which 
lies on the coast of Bay of Bengal on the southern border of Tamilnadu. It was an 
important port of the Vijayanagara empire in the fourteenth and fifteenth centuries. In 
1502 the Portuguese established a trading post and built a fort there. The Dutch occupied 
the port in 1609 and held it until 1825 when the British East India Company seized it. 

There has been a large Muslim population in Pulicat throughout its history. Two 
of the important mosques today are the Peria Jamia Pallivasal which is the large 
congregational mosque and the Chinna Pallivasal. The sundial is set up in the Chinna 
Pallivasal. The mosque was constructed in 1708, but the sundial was added only in 1334 
AH (AD 1915-16). 1477 This is the only sundial where the gnomon is intact. 

4. Patna, Khanqah Emadia 

In Patna, there is a Sufi seminary named Khanqah Emadia. Sometime in the second 
half of the twentieth century, the head of the Khanqah, Shah Faridul Haque Emadi, 
designed an elegant sundial and had it set up on the roof of the mosque. The dial was 
engraved with hour lines and two long curves to indicate the times of the midday prayer 
zuhr and the after-noon prayer asr. I saw it and photographed it in 1991. In course of 
repairs, subsequently, the sundial was removed and discarded in a store room; I 
understand that the dial plate is still intact, but the gnomon is lost. 


1477 


Cf. Pulicat & Sadras : Confluence of History, Culture & Environment, Anameka Architects & 
Designers, Chennai 2010, pp. 70-71. 
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5. Srirangapatna, Tipu Sultan’s Sundials 

Tipu Sultan (1750-1799) built at Srirangapatna (Lat. 12;26 N; Long. 76;35 E), near 
Mysore, a mausoleum for his father, which is popularly known as the Gumbaz (dome), 
and a mosque named Jamia Masjid or Masjid-i A c la in about 1782 and set up sundials 
of identical design at both places (Q005 and Q006). The dial faces are badly eroded; all 
that can be seen are a series of nineteen concentric circles upon which eight diameters 
are drawn indicating the cardinal and intermediate directions. 

Other Extant Indo-Persian Sundials 

Besides these sundials in the mosques, there exist three other specimens which 
show just the hours of the day (Q008, Q009 and Q010) and resemble the Palabhci- 
yantras in their design. Finally, there are two portable dials which were designed after 
European models (Q011 and Q012). 
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Q001® SUNDIAL BY MlR QASIM, 36TH REGNAL YEAR OF MUHY AL-DlN 
MUHAMMAD c ALAMGlR (AD 1694) 

Dimeter of the dial 635 mm; height of the pedestal 1219 mm 
Hyderabad, Mecca Masjid 



Figure Q001.1 - Sundial with the pedestal (photo by S. R. Sarma) 


This sundial set up in the Mecca Masjid at Hyderabad on the orders of the Mughal 
emperor Aurangzeb in his 36th regnal year (AD 1694), after the construction of the 
mosque has been completed under his aegis. It is of a polished black stone with a 
diameter of 635 mm; it rests on a 1219 mm high pedestal, which is shaped like a pillar 
with fluted columns. 

The design of the sundial resembles to a large extent the general design of the 
sundials in the Middle East. David King published a photograph of this sundial along 
with the remark: ‘We see in addition to the hour-lines the markings for the daylight 
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prayers and the qibla at Hyderabad (all Islamic) and a family of circular arcs around the 
gnomon to serve as a scale for measuring the length of the shadow (Indian).’ 1478 


The following description of this sundial is based on the technical explanation of 
the projected lines and the decipherment of the inscriptions kindly provided by 
Mubashir Ul-Haq Abbasi. 



Figure Q001.2 - Sundial (photo by Subbarao K., courtesy Debasish Das) 


The dial plate is divided by the north-south diameter (to be seen in the photo as 
the horizontal diameter running from the left to the right) and the east-west diameter. 
The north-south diameter, or the meridian line, is labelled on the right hand side as nisf 
al-nahar (midday). On the left hand side an inscription is engraved in two lines, one 
above and the other below the midday line. 

As in the sundials in the Middle East, two hyperbolas are drawn on the either side 
of the east-west line; the one on the left represents the summer solstice and that on the 
right the winter solstice, while the east-west line represents the equinoxes. The two 
solstices constitute the two extremities of the sun’s declination; and hence the two 
hyperbolas on the sundial represent the two limits of the projections. A series of 20 
concentric quarter circles are drawn in the east to measure the lengths of the gnomon 


1478 


King 2005, p. 810. 
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shadow in the afternoon. The gnomon is missing now; it must have been a triangular 
type with the hypotenuse subtending an angle equal to the local latitude and thus 
pointing to the celestial north pole, and vertical side arising from the point which is the 
centre of the concentric circles. 



Figure Q001.3 - Ghati lines and c Asr curves (detail of Figure Q001.2) 

Ghatl Lines 

A set of ten lines is drawn on either side of the midday line and numbered from 1 
to 10 starting from the midday line. These cannot be the hour lines; they are most likely 
the lines of ghatTs (24 minutes). The sundial then represents a range of four hours before 
midday (8;00 a.m.) to 4 hours after midday (16;00 p.m.). This range does not represent 
the entire duration of daylight at the latitude of Hyderabad at 17.39°, but is adequate to 
show the two limits of the interval for performing the c asr prayer. That is say, the sundial 
was not designed to show time in regular intervals from sunrise to sunset, but only to 
indicate the times of the c asr prayer, that too in the traditional Indian units of ghatTs. 
These are converted into hours in the following table. 
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Table Q001-1 Ghatis and the equivalent hours 

hours; minutes 


ghatis 

forenoon 

afternoon 

1 

11 ;36 

12;24 1 

2 

11; 12 

12;48 

3 

10;48 

13; 12 

4 

10;24 

13;36 

5 

10;00 

14;00 

6 

9;36 

14; 24 

7 

9;12 

14;48 

8 

8;48 

15; 12 

9 

8;24 

15;36 

10 

8;00 T 

16;00 


c Asr Curves 

The interval for the performance of the afternoon prayer c asr commences, by 
definition, when the length of the gnomon’s shadow at midday (n) increases by the 
length of the gnomon (g), i.e. when the shadow attains a length of (n + g); the interval 
concludes when the shadow reaches a length of (n + 2g). The times when the gnomon’s 
shadow assumes the length of (n + g) and (n + 2g) vary as the sun’s declination varies 
from solstice to solstice. The two variable intervals from the winter solstice to the 
summer solstice are represented by dotted curves on the right hand side of the dial 
(highlighted in green in Figure Q001.3), the first labelled as mithl and the second as 
mithlayn. Here the term mithl denotes the increase in the shadow of an amount ‘equal’ 
to the length of the gnomon (g), and the term mithlayn (two mithls ) the increase of an 
amount of two lengths (2g). 1479 


1479 


Cf. Steingass 1892, s.v.: ‘alike, equal 
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The upper tips of the two curves pertain to the winter solstice and the lower tips 
to the summer solstice. There is a sharp bend in the lower parts of the curves; the points 
where the bends occur indicate the two days when the declination of the sun at midday 
equals the local latitude; then the sun will be overhead (zenith) at midday and the 
gnomon’s shadow will be nil. 1480 

At Hyderabad with the latitude of 17.39°, c asr awwal is at 15; 10 hours at the winter 
solstice when the sun’s declination is -23.5°; 15;22 hours at the equinoxes when the 
sun’s declination is 0° and 15;24 hours at the summer solstice when the sun’s 
declination is +23.5°. Likewise, at Hyderabad c asr thanT is at 15;57 hours at the winter 
solstice when the sun’s declination is -23.5°, 16;22 hours at equinoxes when the sun’s 
declination is 0° and 16;37 hours at the summer solstice when the sun’s declination is 
+23.5° (see Table Q001-2) 


Qibla Direction 

On the dial, from the point of intersection of the north-south and east-west 
diameters, a line is drawn in the north-westerly direction, subtending an angle of 77.27° 
with the midday line; it is the qibla line, indicating the direction of Mecca. The angle is 
derived as follows: 

Longitude Hyderabad X = 78.491 

Latitude of Hyderabad q, = 17.39 

Longitude of Mecca X = 39.823 


Latitude of Mecca 


cp =21.423 


: A X= 38.668 (difference of latitude between Mecca and Hyderabad) 
Al-Blruni’s formula for the direction of qibla: 

Sin (a) = Cos(q)) Sin (A X) 

Sin (qq) = Sin(q)) / Cos (a) 


1480 This occurs only at places where the local latitude is less than the obliquity of the ecliptic (which 
is roughly placed at 23;30°). Thus these bends can be seen in the sundial at Pulicat (Q003) which 
lies on latitude 13;25° and in the sundial at Srirangapatna (Q006) on the latitude of 12;26°. At 
Mecca this happens on 16 July and 28 May every year, when the sun’s declination equals the 
latitude of Mecca and the gnomon casts zero-length shadow; this helps in finding direction of qibla 
from most parts of the world. 
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f = (cpi)- cp M 

Cos (d) = Cos (f) Cos(a) 

Sin (q) = Cos(qp M ) Sin (A X) / Sin (d) 

“a”= 36.6017 
“d”= 36.6039 
“Sin (q)”= 0.9754 

Angle with respect to north-south Line = q = 77.27° 


North pole 



Figure Q001.4 - Computation of the qibla 
(drawing by Mubashir Ul-Haq Abbasi) 



Q001 - Sundial by Mir Qasim, 36th regnal year of Muhy al-Din Muhammad c Alamgir (AD 1694) 
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South 


Figure Q001.5 - Qibla direction marked on the dial (detail of Figure Q001.2) 

Inscription 

On the southern half of the midday line, an inscription is engraved in two lines, 
one above the line and the other below it. Due to the erosion of the surface of the dial, 
the inscription is difficult to decipher completely. It reads, in parts, as follows: 

ba-hukm hadrat zill allah (?) abu al-muzajfar mohy al-din muhammad 

c dlamgTr 

badshah ... 

c amal khane qara (?) mir qasim al-ard balad liaidarabad .. sanah 36 julus 
mubdrak 

‘By the order of His Majesty ... Abu al-Muzaffar Muhy al-Dln Muhammad 
c AlamgIr Badshah 

Made by ... Mir Qasim for the latitude of the city of Hyderabad in the blessed 
regnal year 36 ... ’ 
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Table Q001-2 Length of the gnomon’s shadow at midday, at ‘Asr awwal and ‘Asr thani. 
(latitude 17.39° - gnomon height 7 units) 


Midday 

c Asr awwal 

c Asr tham 

Sun’s 

Declination 

Sun’s 

Altitude 

Gnomon 

Shadow 

(n) 

Gnomon 
Shadow 
(n +7) 

Sun’s 

altitude 

Time 

Gnomon 
Shadow 
(n +14) 

Sun’s 

Altitude 

Time 

-23.5 

49.11 

6.1 

13.1 

28.19 

15:10 

20.1 

19.24 

15:57 

-18.5 

54.11 

5.1 

12.1 

30.12 

15:15 

19.1 

20.16 

16:04 

-13.5 

59.11 

4.2 

11.2 

32.03 

15:19 

18.2 

21.05 

16:10 

-8.5 

64.11 

3.4 

10.4 

33.95 

15:21 

17.4 

21.92 

16:15 

-3.5 

69.11 

2.7 

9.7 

35.90 

15:22 

16.7 

22.78 

16:19 

0 

72.61 

2.2 

9.2 

37.29 

15:22 

16.2 

23.38 

16:22 

3.5 

76.11 

1.7 

8.7 

38.72 

15:22 

15.7 

23.99 

16:24 

8.5 

81.11 

1.1 

8.1 

40.85 

15:19 

15.1 

24.88 

16:26 

13.5 

86.11 

0.5 

7.5 

43.12 

15:14 

14.5 

25.81 

16:27 

18.5 

88.89 

0.1 

7.1 

44.45 

15:12 

14.1 

26.34 

16:29 

23.5 

83.89 

0.7 

7.7 

42.09 

15:24 

14.7 

25.39 

16:37 
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Q002 SUNDIAL & C ASR INDICATOR BY HAFIZ ANWAR c ALl SIDDIQI 
RUHTAKI, 1245 AH (AD 1829-30) 

Dimensions 460 x 450 mm 
Delhi, Jama Masjid, forecourt 



Figure Q002.1 - Sundial (photo by Debasish Das) 

This sundial is located in the south-east corner of the forecourt of the Jama Masjid 
at Delhi. It can be seen on the left hand side as one enters the mosque through the man 
eastern gate. The inscription states that it was made by Hafiz Anwar C A1I Siddiql of 
Rohtak under the supervision of Saiyid Ahmad, the Imam of the congregational mosque 
at Ajmer in 1245 AH (= AD 1829-30). As mentioned in the introduction to this section, 
it may have been set up at the instance of Prince Mlrza Salim. 

The following description of this sundial rests on the technical explanation of the 
projected lines and the decipherment of the inscriptions kindly provided by Mubashir 
Ul-Haq Abbasi; these are reproduced here with slight rearrangement of the material and 
minor changes in wording. 
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Figure Q002.2 - Sundial with the pedestal (photo by Debasish Das) 


Pedestal 

The sundial engraved on a marble slab is set up on the right hand side upon a 
pedestal made of red sand-stone. The pedestal is 470 mm high and the upper surface 
measures 1190 x 460 mm. There must have been another marble sundial of the same 
size on the left as well, but it is missing now and its place is empty. It is not known what 
type of dial was engraved on it. The red sand-stone covering the pedestal is decorated 
on all four sides with a row of arches below and cartouches above, both carved in low 
relief. 

Plaque 

At the bottom of the marble plaque, the name of the dial is given in English as 
‘SUN-DIAL’ and in Urdu as Dhup-GhadT. The name engraved at the top reads ‘Asr 
GhadT DihlT c ard balad 28 darjah 39 daqiqah, “Asr Clock for the city of Delhi at the 
latitude of 28 degrees and 39 minutes.’ The use of the terms ghctdi, derived from the 
Sanskrit ghcitT, in the sense of ‘clock’ and dhilp in the sense of ‘sunlight’ indicate that 
the language of the inscriptions on this sundial should be regarded as Urdu rather than 
Persian. It is interesting that the latitude of Delhi is given as 28;39°; this is the same 
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value assigned by Malayendu Suri in his commentary on Mahendra Suri’s Yantraraja 
which was composed in 1370. 1481 

As stated in the captions at the bottom and at the top, the dial consists of two parts; 
in the lower half is a sundial to measure time from sunrise to sunset in equal hours and 
in the upper right a diagram to indicate the beginning and end of the interval for the c asr 
prayer. 

Dhup GhadI 

The Dhup GhadT (sundial) in the lower half is drawn in the form of a semicircle 
with a radius of 160 mm. It is marked with hour lines from 6 a.m. to 6 p.m., arranged 
clockwise and numbered in Roman and common Arabic/Persian numerals. The scale is 
marked for Vi hours and for 5 minutes. The missing gnomon presumably had the form 
of a right triangle, with a base of 160 mm, equal to the radius of the semicircle, and the 
vertical side of about 86 mm, the hypotenuse pointing to the north pole. 

Procedure of drawing the hour lines 

The angles between the hour lines are obtained by the formula tan a = sin cp . tan 
(3, where a is the angle between the hour line and the line of the midday and (3 stands 
for time units expressed as arc degrees. 

a. Time t = 1, 2, 3, 4, 5 hours before and after midday 

b. Time units expressed as arc degrees: 1 hr = 15°, 2 hrs = 30°, ... 5 hrs = 75°. 

c. By substituting the latitude value of 28;39° (= 28.65°) and the angles 15° etc., 
successively, we obtain the angles between the hour lines as 7.3°, 15.4°, 25.4°, 39.5°, 
60.6°. 

d. The vertical line at the centre is the hour line for 12;00 hrs (midday). The other hour 
lines are drawn from this line at angles listed in c. 


1481 


Cf. Malayendu Suri, pp. 16-18, 23, et passim; see also Apx.Dl. The same value is given also in the 
Yantraprakara which was compiled between 1716 and 1724 at the court of Sawai Jai Singh of 
Jaipur; cf. Sarma 1986-87b, pp. 76-77, 115; see also the introduction to N. Palabha-yantra. 
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Figure Q002.3 - c Asr Dial (detail of Figure Q002.1) 


c Asr GhadI 

The interval for the c asr prayer commences when the length of the gnomon shadow 
equals the length of the gnomon shadow at midday plus the length of the gnomon (n + 
g ); it ends when the length of the gnomon shadow equals the length of the gnomon 
shadow at midday plus double the length of gnomon (n + 2 g). These times are variable 
according to the declination of the sun. 

The c Asr Ghcidi consists of concentric arcs drawn with their centre at the point on 
the semi-circle of the sundial at which the line for 12;00 hours clock terminates. From 
this centre rises a vertical scale, in continuation of the hour line for middayin the sundial; 
it is divided into 16 units, each unit representing one foot of the ‘vertical’ gnomon of 
seven feet. The lower part of this scale is numbered from 1 to 9, and each unit is divided 
in Vi s and 'A s. On the left is written qadum (feet). The nine units represent the maximum 
length of the gnomon shadow when the sun is at the zenith at the latitude of Delhi. On 
the right is written sayah aslT (real shadow or original shadow) indicating 9 units on the 
scale which is the length of the gnomon shadow at midday. 

In order to draw these lines, the length of the gnomon shadow when the sun is at 
the zenith is obtained as follows. First, the sun’s altitude is calculated by the formula 

sun’s altitude = 90 - latitude + declination of the sun 
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The latitude of Delhi is 28.65° and the declination of the sun varies from -23.5° 
to 0° and + 23.5°. For these three values, the solar altitudes at midday will be 
sun’s altitude (winter solstice) = 90 - 28.65 + (-23.5) = 90 - 28.65 - 23.5 = 37.85° 
sun’s altitude (equinox) = 90 - 28.65 + (0) = 90- 28.65 =61.35° 
sun’s altitude (summer solstice) = 90 - 28.65 + (+23.5) = 90 - 28.65 + 23.5 = 84.85° 

If the sun’s altitude is known, the length of the shadow of the gnomon of 7 feet or 
units is 

S = 7 + tan (altitude) 

Therefore, the shadow lengths for the three values of the solar altitude calculated 
above are 

51 = 7 + [tan (37.85)] = 9.00 units 

52 = 7 + [tan (61.35)] = 3.8 units 

53 = 7 + [tan (84.85)] = 0.6 units 

SI and S2 are represented by semicircles on the dial. SI indicates the length of the 
shadow of the 7 unit gnomon at the winter solstice when the declination is - 23.5° and 
the shadow at midday is the longest; on the scale it is shown as 9 units. S2 indicates the 
length of the shadow at the equinoxes when the declination is zero and the shadow is 
the shortest; on the scale it is shown as 3.8 units. 

Commencement of the Interval for the c Asr Prayer ( c asr awwal ) 

As stated above, the interval for the c asr prayer commences when the length of the 
gnomon shadow equals n + g. Therefore, 

a. when the sun’s declination is - 23.5°, the shadow length will be 9 + 7 = 16 units on 
the scale.): SI+ 7 = 9 + 7 = 16 units; 

b. when the sun’s declination is 0°, the shadow length will be 3.8 + 7 = 10.8 units; 

c. when the sun’s declination is + 23.5°, the shadow length will be 0.6 + 7 = 7.6 units. 

Arc to indicate the Commencement of the Interval for the c Asr Prayer 

On the upper right of the dial, quarter circles are drawn at 3.8 units when the 
gnomon shadow will be at the lowest, at 7 which represents the height of the gnomon, 
then at each unit up to 23 units when the shadow length will be maximum and these are 
numbered from 7 to 23. 
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The commencement of the interval for the c asr prayer in different seasons is 
represented by the arc entitled qaws mithl ([midday shadow length + length] equal [to 
the height of the gnomon] 1482 ). It commences at a point on the quarter circle for 16 units, 
corresponding to the time of 14;51 hours on the sundial. 

The reason why this particular point on the quarter circle for 16 units 
corresponding to 14;51 hours on the sundial is chosen as the initial point is as follows: 
the sun moves between -23.5° and +23.5°. These two extreme values of declination 
mark the two extreme points. 

a. When the declination of sun is - 23.5, then a 7-unit gnomon will cast a shadow of 9 
units at local midday 

b. The c asr prayer commences when the shadow has a length of 16 units ( = 7 + 9 = 
length of gnomon + its shadow at midday). 

c. Therefore, one has to find the time when the shadow will have a length of 16 units 
and also the sun’s altitude at this point of time. 

d. In a right triangle with a vertical side of 7 units and a base of 16 units, the tangent of 
the angle of elevation will be 7 -e 16; from this is obtained the angle of 23.6°. This is the 
altitude of the sun at this time. 

e. Now the sun’s altitude is 23.6°, the declination is - 23.5, and the local latitude 28.65°. 
By applying the cosine formula of spherical trigonometry, these values will lead us to 
the time of 09;09 hours before midday and 14;51 hours afternoon; since the c asr is 
offered only in the afternoon, the time of 09;09 hours in the forenoon should be ignored. 

In the same manner, it can be determined that when the sun’s declination is + 
23.5°, the corresponding time is 15;32 hours. A point corresponding to 15;32 hours in 
the quarter circle of 16 units is the end point of the arc qaws mithil. This means that at 
the latitude of Delhi, the commencement of the c asr prayer varies from 14;51 to 15;32 
hours according to the season (see Table Q002-1). 


1482 


Cf. Steingass 1892, s.v.: ‘alike, equal 
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Conclusion of the Interval for the c Asr Prayer ( c asr thani) 

The intervals for the c asr prayer ends when the length of the gnomon shadow 
equals the length of the gnomon shadow at midday plus twice the height of the gnomon 
which is 7 feet or units. 

a. When the sun’s declination is - 23.5°, the length of the shadow will be 9 + 14 = 23 
units on the scale. By using the similar procedure we find the altitude of sun (= 16.92°) 
when a 7 unit gnomon casts a shadow equal to 23 units. We use cosine formula to find 
the time when the sun will be at the altitude of 16.92° by using the latitude of Delhi and 
declination of sun (-23.5°) 

b. When the sun’s declination is 0°, the shadow length will be 3.8 + 14 = 17.8 units and 
hence altitude of Sun = 21.44°. By applying the altitude, latitude and declination values 
in the cosine formula, we find the time to be 16;22 hours. 

c. When the sun’s declination is + 23.5°, the shadow length will be 0.6 + 14 = 14.6 units 
and the altitude of sun 25.568°. By applying the altitude, latitude and declination values 
in the cosine formula, we find the time to be 16;50 hours. 

Arc to indicate the Conclusion of the Interval for the c Asr Prayer 

The conclusion of the interval for the c asr prayer in different seasons is represented 
by the arc entitled qaws mithlayn (equal [to the midday shadow plus] twice [the height 
of the gnomon]) on the dial, which is engraved on the right of the arc qaws mithl. It 
commences at a point on the quarter circle for 23 units, corresponding to the time of 
15;33 hours on the sundial and ends below the quarter circle for 15 units (representing 
shadow of 14.6 units), corresponding to 16;50 hours. This means that at the latitude of 
Delhi, the last time for offering the c asr prayer varies from 15;33 to 16;50 hours 
according to the season (see Table Q002-1). There is a point-to-point link between the 
two arcs, because c asr prayer has a time bracket which varies from minimum ~40 
minutes to ~78 minutes according to the seasons. 

Therefore, for knowing the times for the c asr prayer, one has to notice first the 
shadow length at midday on a given day. Supposing it is 8 units on the given day, the 
interval for the ‘asr commences at the point where the quarter circle for 15 units ( 8 + 
7) intersects the arc of commencement and looks at the corresponding time on the scale 
of the sundial; it will be exactly 15;00 hours on this day; likewise the ‘asr prayer should 
preferably be offered on this day before 16;30 hours. 
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Inscriptions 

1. Inscription at the top of the plate: 

'asr ghadl dihll c ard balad 28 darjah 39 daqlqah 

“Asr Clock for the city of Delhi at the latitude of 28 degrees and 39 minutes’ 


2. Inscription in the upper right: 

ijcid hdfiz anwar c all siddiqT ruhtakl 
ba-ihtamam saiyid ahmad imam ajmlr masjid jdmi c 
sanah 1245 hijrl 

‘the creation of Hafiz Anwar C A1I Siddiql of Rohtak 

under the supervision of Saiyid Ahmad, the Imam of the congregational 

mosque at 

Ajmer, 

[in the] year 1245 Hijrl (= AD 1829-30).’ 


3. Inscription at the bottom: 

SUN-DIAL dhup ghadl 

‘Sundial (in English and Urdu)’ 



Q002 - Sundial & c Asr Indicator by Hafiz Anwar c Ali Siddiqi Ruhtaki, 1245 AH (AD 1829-30) 


3625 


Table Q002-1 Length of the gnomon’s shadow at midday, at c Asr awwal and at c Asr tham 
(latitude 28;39° - gnomon height 7 units) 


Midday 

c Asr awwal 

c Asr tham 

Sun’s 

Declination 

Sun’s 

altitude 

Gnomon 

Shadow 

(n) 

Gnomon 
Shadow 
(n +7) 

Sun’s 

altitude 

Time 

Gnomon 
Shadow 
(n +14) 

Sun’s 

Altitude 

Time 

-23.5 

37.85 

9.0 

16.0 

23.62 

14:51 

23.0 

16.92 

15:33 

-18.5 

42.85 

7.5 

14.5 

25.70 

15:1 

21.5 

18.00 

15:45 

-13.5 

47.85 

6.3 

13.3 

27.69 

15:10 

20.3 

18.99 

15:57 

-8.5 

52.85 

5.3 

12.3 

29.64 

15:17 

19.3 

19.93 

16:7 

-3.5 

57.85 

4.4 

11.4 

31.55 

15:24 

18.4 

20.83 

16:16 

0 

61.35 

3.8 

10.8 

32.89 

15:27 

17.8 

21.44 

16:22 

3.5 

64.85 

3.3 

10.3 

34.24 

15:30 

17.3 

22.05 

16:27 

8.5 

69.85 

2.6 

9.6 

36.19 

15:33 

16.6 

22.90 

16:34 

13.5 

74.85 

1.9 

8.9 

38.20 

15:34 

15.9 

23.77 

16:40 

18.5 

79.85 

1.3 

8.3 

40.30 

15:34 

15.3 

24.65 

16:46 

23.5 

84.85 

0.6 

7.6 

42.53 

15:32 

14.6 

25.57 

16:50 




3626 


Q003 SUNDIAL BY MUHAMMAD C ABD ALLAH AHQAR, 1334 AH 


(AD 1915-16) 

Dimension 250 x 200 mm 

Pulicat, Tamilnadu, Al-Masjid al-Musharraf 



Figure Q003.1 - Sundial (photo by Premnath, M. S., courtesy Debasish Das) 


This sundial is set up on a square pedestal in front of the mosque al-Masjid al- 
Musharraf, also known as Chinna Pallivasal (small place of worship) at Pulicat (13;25° 
N 80; 19° E) on the southern border of Tamilnadu. 

This mosque was established by Muhammed Blr Sahib, Muhammed C A1I Naina 
Sahib and Muhammad Blr Bakklr Sahib in 1708. The sundial, however, was added only 
in 1334 AH (AD 1915-16) at the behest of HajI Muhammad Hussayn Sahib of Chennai. 
It was made by Muhammd c Abd Allah, under the supervision of Mawlvl HajI Mahmud. 
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Figure Q003.2 - Pedestal of the sundial (photo by Premnath, M. S., courtesy Debasish Das) 


The sundial is engraved on a brass plate which is affixed to the masonry platform. 
There is a semi-circular arc with the time scale to measure hours from 6 a.m. to 6 p.m. 
The scale is divided in hours, half-hours and quarter-hours. There are no hour lines 
connecting the divisions on the scale with the centre of the semi-circle, as in other 
sundials (at Delhi and Patna). The hour marks are numbered clockwise with 
Arabic/Persian numerals from 6 to 12 and then from 1 to 6. 

A triangular gnomon made of a thick brass sheet is attached to the vertical radius 
of the semi-circle, from the centre to the outer circumference. In this gnomon, the 
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hypotenuse of the triangle subtends an angle to the base which is equal to the terrestrial 
latitude of the place, namely 13;25°. 

Above the semi-circular time scale, two c asr curves are engraved in the upper 
right. The second curve is longer than the first curve. The first curve indicates the time 
when the shadow of the gnomon exceeds the its shadow at midday (n) by the length of 
the gnomon (g); it is labelled as 'asr awwal shafi (first [time limit] of the 'asr according 
to the Shaft [school of jurisprudence]). The second curve, which is longer, shows the 
time when shadow of the gnomon is equal to n + 2g; it carries the label ‘asr thanT hamfi 
(second [time limit] of the c asr according to the Hanafi [school of jurisprudence]). 1483 

As in the sundial at Hyderabad (Q001), there are sharp bends in the lower part of 
the two c asr curves. The points where there bends occur indicate the days when the 
declination of the sun at midday equals the local latitude; then the sun will be overhead 
(zenith) at midday and the gnomon’s shadow will be nil. 

Inscriptions 1484 

On the upper left corner is engraved the following inscription in four lines: 
qafydah c asr awwal wa thanT ke liye maqyds ke stray ke sdyah 
se waqt lijya. hash farmaish janab hdfi muhammad hussayn sahib 
bin qadir sahib sdkin mutydlpet 
madras 

‘Method [for finding the times of the] first and second [limits of] the c asr 
[prayer]. 

The shadow of the tip of the gnomon 

will give the time. [It was set up] at the behest of respected HajI Muhammad 
Hussayn Sahib, 

son of Qadir Sahib, resident of Muthialpet, 

Madras.’ 


1483 According to Mubashir Ul-Haq, the interval between the two limits is longer than the actual time 
required for the payer which is about fifteen minutes. Therefore, the devotees can generally offer 
their prayer at any time between the two limits. The Shafi schools prefers the first half of the 
interval (‘asr awwal, or ‘asr Shafi), while the Hanafi school prefers the second half of the interval 
(mithlayn, c asr than!, or c asr Hamfi). 

1484 Mubashir Ul-Haq Abbasi has kindly deciphered and translated the inscriptions. 
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Inside the semicircle is engraved to the left and right of the gnomon 
ba-tcishih hadrat mawlvT hdjl niahmud sahib 
taydr kardah muhammad c abd alldh ahqar 1334 hijrT 
‘With the corrections by the honourable Mawlvl HajI Mahmud, 

‘made by the humble (ahqar) Muhammd c Abd Allah [in] 1334 HijrT.’ 

Commercial Production of Instruments 

It appears that Muhammad c Abd Allah Ahqar commercially produced 
astronomical instruments with Urdu legends and offered them for sale, as can be seen 
from the following pamphlet, which was kindly sent by Ahmed Athaullah, Hyderabad. 



The descriptions of the instruments are translated from Urdu by Mubashir Ul-Haq 
Abbasi. 

[1] Celestial globe ( kurah samawi) 4 inches 

The globe is sky-blue in colour, the lines of latitudes and longitudes, and the stars are in 
white. Every constellation is at its appropriate place; in addition, all the names of the 
constellations are written in Arabic in good legible handwriting. The advantage is that 
with this one can identify each constellation in the sky without the help of a teacher. 
Price with postal charges 6 rupees. 

[2] Equatorial Sundial ( istiwai ghadt), type one 

With this clock one can find other times also besides the equatorial time. Dial and arc 
are of brass and on it is silver gilt. With postal charges 6 rupees. 
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[3] Equatorial Sundial ( istiwai ghadf), type two 

This clock is different for each city. Apart from the equatorial time other times can be 
found correctly. Mention the city for which the clock is required. The dial of the clock 
is 4 inches. Type two brass dial 2 rupees 8 annas, type three paper dial with postal 
charges 1 
rupee 8 anna 

[4] Quadrant (blah rub 1 ' ) 6 inches 

One can find the latitude of one’s own city and the altitude of the sun with this 
instrument by using the Pole Star. Type one is brass dial [for] 2 rupees 8 annas, type 
two paper dial, with postal charges 1 rupee 8 annas. 

Note: Remit half of the price with the order; the instrument will be sent by VPP for 
remaining half of the price. Address for procurement: Muhammad c Abd Allah ‘Ahqar’, 
Jam Bazar, Tarmalkehri, Madras. 

Bibliography 

Pulicat & Sadras : Confluence of History, Culture & Environment, [prepared by the 
Department of Architecture, Anna University, Chennai; sponsored by the Dutch 
Embassy in India; and published by] Anameka Architects & Designers, Chennai 
2010, pp. 70-71. 
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Q004® SUNDIAL BY SHAH FARIDUL HAQUE EMADI, NOT DATED 


20th century, second half 

Side of the octagon 152 mm 

Patna, Managal Talab, Khanqah Emadia 



This elegantly crafted sundial was made by Shah Faridudul Haque Emadi, the head 
of the Khanqah, which is a Sufi seminary and a place of worship. The sundial is set up 
on the roof of the mosque. It consists of an octagonal metal plate, with each side 
measuring 152 mm, which is embedded into a stone slab. The triangular gnomon is 
made of brass; its base measures 240 mm and the hypotenuse 270 mm and the angle 
between the two corresponds to the latitude of Patna at ca. 26°. From the surface of the 
hypotenuse rises a vertical pin with a pointed tip; its function is not known. The dial is 
engraved with lines for each hour and each quarter hour. The hour lines are numbered 
from 5 [am] to 7 [pm] in common Arabic/Persian numerals. 

Two horizontal lines are drawn to the east and west of the gnomon at different 
levels; their function is not known. The cardinal directions east and west are labelled as 
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al-mashriq wa al-maghrib; al-mashriq is engraved on the east and wa al-maghrib on 
the west. At the north point is engraved Allah. There is no label at the south point. 


On the eastern side there are two long curves: these are formed by the words zuhr 
and c asr with elongated strokes, to indicate the times of the midday prayer zuhr and the 
after-noon prayer c asr. 



Figure Q004.2 - Inscription (photo by S. R. Sarma) 


Inscription 

On the left half of the dial is engraved, in ornate calligraphy, the 38th verse of the 
36th chapter of the Qur’an, which translates thus: 

‘And the sun runs his course for a period determined for him: that is the 
decree of (Him), the Exalted in Might, the All-Knowing.’ 1485 
I saw the sundial and photographed it in 1991. Subsequently, I understand, it was 
removed from its pedestal on the roof and the gnomon was lost. 


1485 


I am grateful to Mubashir Ul-Haq Abbasi for explaining the inscription and for providing the 
translation by Abdullah Yusuf Ali. 
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Q005 SUNDIAL SET UP BY TIPU SULTAN, 1782 

Diameter of the dial 533 mm; height of the pedestal 2.057 m 
Srirangapatna, Jamia Masjid or Masjid-i A c la 



Figure Q005.1 - Sundial (photo by Ejaz Ahmed, courtesy Debasish Das) 


Tipu Sultan (1750-1799) built at Srirangapatna (Lat. 12;26° N; Long. 76;35° E), 
near Mysore, a mosque named Masjid-i A e la or Jamia Masjid in about 1782 and set up 
a circular sundial atop a vase-shaped ornate pedestal. 

The black stone on which the dial is engraved is highly eroded. All that can be 
seen is a series of nineteen concentric circles to measure the length of the shadow cast 
by a 7-unit gnomon; these circles are apparently numbered along a radial line. Upon 
these circles are drawn eight diameters at equal intervals; their tips indicate the cardinal 
and the intermediate directions. At ends of these eight diameters, there are labels 
engraved inside rectangular boxes, presumably the names of the compass points. On the 
left hand side of the dial, there are faint traces of a curve with a sharp bend; it represents 
c asr awwal. 

There appears to be much writing in Persian, but nothing can be deciphered. The 
gnomon is missing. 
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Figure Q005.2 - Pedestal of the sundial 
(photo by Ejaz Ahmed, courtesy Debasish Das) 
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Q006 SUNDIAL SET UP BY TIPU SULTAN, CA. 1782 

Dial 635 x 483 mm; height of the pedestal 940 mm 
Srirangapatna, Mausoleum, commonly known as Gumbaz 



Figure Q006.1 - Sundial (photo by Ejaz Ahmed, courtesy Debasish Das) 


Tipu Sultan (1750-1799) built at Srirangapatna (Lat. 12;26° N; Long. 76;35 E), 
near Mysore, a mausoleum for his father, which is popularly known as the Gumbaz 
(dome). He set up a sundial engraved on a square plate of black stone atop a plain square 
pillar. The sundial has the same design as the one at his mosque (Q005) with nineteen 
concentric circles to measure the length of the shadow of the 7-unit gnomon, and eight 
diameters, their tips indicating the compass points. On the left hand side, there are faint 
traces of two curves of the c asr awwal and 'asr thdnT; the former has a sharp bend on the 
7th circle and the latter on the 14th circle. These points indicate the two days when the 
sun’s declination equals the local latitude and the length of the gnomon’s shadow at 
midday becomes zero, at c asr awwal 0 + 7 units and at 'asr thanT 0+14 units. There is 
much writing in Persian, but nothing of it is decipherable. The gnomon is missing. 
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Q007 SUNDIAL, NOT SIGNED, NOT DATED 1486 

Late 18th or early 19th century 
Diameter ? 

Jaipur, Khanqah of Hazrat Maulana Ziauddin Sahab 



Figure Q007.1 - Sundial (photo by Syed Ziauddin Ziai) 


This sundial is set up on the terrace of the Khanqah founded by the Sufi saint 
Hazrat Maulana Ziauddin Sahab (1730-1816). He was born in Delhi, but migrated to 
Jaipur during the reign of Sawai Ram Singh (r. 1778-1803) who received him with 
veneration. 

The sundial is marked with 17 ghciti lines on either side of the triangular gnomon, 
for measuring time from 2 ghatTs before sunrise to 2 ghatTs after sunset. It is obviously 
made in imitation of the Palabhd-yantras which were prevalent in Jaipur (e.g., N001, 
N005 and N006). The ghatT lines here are not numbered. Two faint marks in the shape 
of x can be seen on the 8th line to the left of the midday point and on the 7th line to its 
right; the purpose of these marks is not known. 


1486 


Entry based on the photo and information kindly provided by Debasish Das. 
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Q008® SUNDIAL, NOT SIGNED, 1246 AH (AD 1830) 


Diameter 285 mm 

Hyderabad, State Museum of Archaeology (#P. 2266) 



Figure Q008.1 - Horizontal sundial (photo by S. R. Sarma) 


Circular marble dial with a brass gnomon (length 190 mm) made for the latitude 
of Hyderabad at 17;30°. The dial is marked with lines for each hour and each 14 hour; 
it is designed to show time from 5:30 am to 6:30 pm. 
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Figure Q008.2 - Inscription (photo by S. R. Sarma) 


Inscription 1487 


Clbojl j -4j L . C-Alisl CliC-Lui ^jjl 


j\p lsjt^ 1236 

‘This horizontal sundial (sd't aftab afqi ) was prepared according to the 
latitude of the city of Hyderabad which is seventeen and half degrees, on the 
date fifteenth of the holy month Muharram of the year 1246 Hijrl.’ 

The date corresponds to 5 July 1830. 


1487 


I am grateful to Professor Mohammad Bagheri for deciphering and translating this inscription. 
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Q009® SUNDIAL, NOT SIGNED, 1294 AH (AD 1877) 

Diameter 610 mm 
Patna, Firdaus Manzil 



Figure Q009.1 - Horizontal sundial (photo by S. R. Sarma) 


This stone horizontal dial, set up on a square brick pedestal, is designed exactly in 
the same manner as the previous specimen (Q008), with the dial marked for each hour 
and each Va hour. The hours are numbered in modern numerals from 6 (am) to 7 (pm). 
The original triangular gnomon is replaced by a vertical rod which is erected at 


the centre of the dial. 
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Q010® SUNDIAL, NOT SIGNED, NOT DATED 

20th century 
Dimensions ? 

Lucknow, in the courtyard of the house of a Hakim 



Figure Q010.1 - Horizontal sundial (photo by S. R. Sarma) 

This sundial is set up in the courtyard of the house of a Hakim (traditional Muslim 
physician); it is marked with lines for hours. 
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Q011 ® SUNDIAL, NOT SIGNED, NOT DATED 

19th century 
Diameter 138 mm 

New Delhi, National Museum (# 56.98/C) 



Figure Q011.1 — Horizontal sundial (photo by S. R. Sarma) 


The dial is set up on a 41 mm high stand with three balustrade-shaped legs. The 
gnomon is decorated with engraved wavy lines on the edges. The hypotenuse of the 
gnomon measures 132 mm and subtends an angle of about 28° which is roughly the 
latitude of Delhi. The gnomon can be folded flush with the surface of the dial when not 
in use. At the centre of the dial is a depression in which a magnetic compass is 
incorporated for correctly positioning the sundial with the gnomon in the north-south 
line. A circular lid covers the compass when not in use. 
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The rim of the dial is marked for hours, half-hours and quarter-hours and 
numbered from 6 (am) to 12 (noon) and from 1 (pm) to 6 (pm) in both Roman and 
common Arabic/Persian numerals. The workmanship is very good. 


Figure Q011.2 - View from the top (photo by S. R. Sarma) 
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Q012® UNIVERSAL EQUINOCTIAL SUNDIAL, NOT SIGNED, NOT DATED 

19th century 
Diameter 172 mm 

Patna, Khuda Bakhsh Oriental Public Library 



Figure Q012.1 - Universal equinoctial sundial (photo by S. R. Sarma) 


This device consists of a circular horizontal plate of 172 mm diameter, set up on 
four legs of 47 mm height. The legs have adjustable screws so that the plate can be made 
level. To the horizontal plate is hinged another circular plate of 139 mm diameter. The 
inclination between the two plates can be adjusted, against a graduated arc on the side, 
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in accordance with the local latitude. When the angle of inclination is equal to the co¬ 
latitude of the place, then the second plate, on which the dial is engraved, will be in a 
plane parallel to the plane of the celestial equator. Thus it functions as an equatorial 
sundial. Since the instrument can be used at different latitudes, it is also universal. 



Figure Q012.2 - Side view (photo by S. R. Sarma) 


Time is measured on the second plate on which the gnomon throws its shadow 
upon a scale of hours. These hours are marked by common Arabic/Persian numerals in 
black enamel; these are numbered from 6 (am) on the right to 12 (noon) and then from 
1 (pm) to 6 (pm). Each hour is subdivided into units of 10 minutes. There is a built-in 
compass for the proper orientation of the sundial. 

This is a well crafted piece. The triangular gnomon can be folded back flush with 
the surface of the dial. The dial can be compressed to the level of the base plate. Other 
raised parts can also be folded back. 

Bibliography 
Sarma 1999c. 
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R. WATER CLOCKS 

INTRODUCTION 

Water clocks have been the main devices for measuring time in India from the 
earliest times up to the end of the nineteenth century. Even now, they are used for 
measuring time of certain rituals in all the major faiths in the Indian sub-continent (see 
below sub-section % 10). 

In his monumental work Science and Civilisation in China, Joseph Needham 
classifies the ancient water clocks into three types: 1488 (i) outflow water clocks, i.e. 
vessels from which a certain quantity of water flows out in a specific time interval 
through a hole at the bottom; (ii) inflow clocks, where water from a reservoir flows into 
a vessel and fills it in a specific time span; and (iii) sinking bowl type, where water 
percolates into the bowl through a hole at its bottom and makes the bowl sink in a 
specific period of time. 

In India, the first and the last type were used, not simultaneously but one after the 
other. These two types were roughly coeval with two major periods in the history of 
Indian astronomy: while the outflow clock was mentioned in the Vedahga-jyotisa and 
related texts, the introduction of the sinking bowl coincided with the beginnings of the 
Siddhanta astronomy. 

However, both the types were designed to measure the same unit of time, namely, 
one-sixtieth part of the nychthemeron, and this has been the standard unit of time 
throughout the centuries. In the texts where the outflow water clock is mentioned, this 
time unit is mentioned variously as ndlikd, ndlT, nadika, or nadl For the sake of 
convenience, we shall use the form ndclT in this catalogue. But the instrument itself is 
not mentioned by any name; it will be called here Nadika-yantra. The sinking bowl type 
of water clock is mentioned as ghatikd-yantra, ghatT-yantra, or jalaghati-yantra, and the 
unit of time measured by it as ghatikd or ghatT. Here also, for the sake of consistency, 
the instrument will be referred to as Ghatikd-yantra and the time unit as ghatT. 


1488 


Needham 1959, p. 315; for a four-fold classification, see Turner 1984, p. 1 et passim. 
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1. Nadira-yantra 

The outflow water clock is described in the Vedcinga-jyotisa, Kautilya’s 
Arthasdstra, the Sardulakarnavadana of the Divyavadana and Jyotiskarandaka. ' 489 The 
descriptions here are extremely brief and not very coherent. In the absence of actual 
specimens, it is difficult to interpret these sources properly. Therefore, the relevant 
information from these sources will be summarized below, after a short introduction. 

The Veddnga-jyotisa (also called Jyotisa-vedahga ) is one of the ancillary texts of 
the Vedic corpus. 1490 It is available in two recensions, one attached to the Rgveda and 
the other to the Yajurveda. The former (the Rk-recension), is variously dated from ca. 
1370 to 400 BC; the Yajus-recension is of a later period. The Arthasdstra of Kautilya 
underwent several redactions. The version that is available today is said to be roughly 
from second century AD. The Sardulakarnavadana, which forms the 33rd chapter of the 
Buddhist work Divyavadana, supplies some additional information. It was translated 
into Chinese in the third century AD, therefore, the original must belong to a period 
before this century. 1491 

The fourth source is the Jaina text Jyotiskarandaka ; its date is also uncertain. 
Malayagiri, a contemporary of King Kumarapala, wrote a commentary on it between 
1150-1175 AD. 1492 In this commentary, Malayagiri states that the author of the 
Jyotiskarandaka is an acarya of Valabhl (jy otiskarandakasu.trakarta cacdryo 
vdlabhyah ). It would imply that the work was composed or redacted in the first council 
of Valabhl which took place in the latter half of the fourth century, between 360 and 
373 AD. There is another tradition which attributes the composition of the 
Jyotiskarandaka to Padalipta. His date is uncertain; he is assigned variously to the 
second or the third century AD. Thus, of the two printed editions we have of this book, 
the first one published from Ratlam in 1928 attributes it to Vallabhlya Acarya, 1493 while 


1489 The first three sources are discussed in Fleet 1915 and in Pingree 1973. 

1490 Lagadha, Vedcinga-jyotisa. 

1491 Fleet 1915, pp. 217-218. 

1492 CESS, 4, pp. 359-363. 

1493 VallabhiyacdryTyam Srijyotiskarandakam Prakirnakam, Sriman-Malayagiry-acaryakrta- 
vrttiyuktam , Rishabhdevji Kesharimal Shvetambar Samstha, Ratlam 1928. 
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the second edition of 1989 from Bombay to Padaliptasuri. 1494 We follow the second 
edition. 

The outflow water clock or the Nadika-yantra described in these texts consists of 
a large vessel with a very small hole at the bottom through which the water in the vessel 
flows out and indicates time. The shape and size of the vessel is not clearly mentioned 
in any of these texts. The names of the time unit ndlikd or nail are diminutive forms of 
nala, which denotes, among others, a reed or a tube, or a hollow cylinder. 1495 
Accordingly the water vessel must have been generally of cylindrical shape. On the 
other hand, the Jyotiskarandaka prescribes the shape of a pomegranate flower 
(.dalimapupphagam ); it would suggest a vessel shaped like a bucket or a truncated cone 
as in Egypt. In the middle of the second millennium BC, the Egyptians chose a bucket¬ 
shaped vessel whose upper diameter was about twice the lower diameter, and graduated 
its sides in equal divisions. But the size of the vessel is not mentioned in any text. 

On the amount of water with which the vessel was to be filled, the texts make 
contradictory statements. 1496 

Vedanga-jyotisa: 1 drona minus 3 kutapas (61\64 drona) 

Arthasdstra: 1 adhaka CA drona) 

Divyavadana: 1 drona 
Jyotiskarandaka: 2 adhakas (¥2 drona) 

Since these amounts vary, the sizes of the vessels must also have been different. 
Moreover, since the length of the day varies according to seasons, the Vedanga-jyotisa 
(Rk-recension 7 = Yajus-recension 8), prescribes that a prastha (= l A adhaka = 116 
drona) of water should be added every day when the duration of the daylight or night 


1494 Padaliptasuri’s Joisakarandagam , with Prakrta Tippanaka by Vacaka Sivanandl, ed. Muni Shri 
PunyavijayajI, Introduction etc., by Pt. Amritalal Mohanlal Bhojak, Jaina-Agama-Series No. 17 
(Part III), Panniyasuttaim, part III, Shri Mahavlra Jaina Vidyalaya, Bombay 1989. 

1495 In the late medieval period, astronomical texts speak of a nalaka-yantra, which is a tube for 
viewing planets and stars, used like a telescope without lenses; cf. W002. 

1496 The Jyotiskarandaka (31-32) mentions the units of volume ( meya-pramana ) as follows: 4 kulava 
= 1 pattha ; 4 pattha =1 adhaka (16 kulava ); 4 adhaka = 1 dona ( 64 kulava ); see also Srinivasan 
1979, pp. 72-73. 
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time increases and the amount of water is removed when the duration of the day or of 
the night decreases. 1497 Other texts do not mention this, but it is probably implied there. 

1.1. Dimension of the Aperture 

The most remarkable feature is the prescription regarding the size of the hole at 
the bottom of the vessel through which the water flows out and by doing so denotes time 
intervals. It is said that the size of the hole should be such that a gold wire of specific 
length drawn out of a piece of certain weight should pass through it. 

The Arthasdstra and the Jyotiskarandaka prescribe that the aperture should be so 
large that a gold wire, 4 masas in weight and 4 angulas long, should just fit into it. The 
Sardulakarnavaddna prescribes 1 suvarna weight but retains the length of 4 angulas. 
Gold naturally means pure gold, i.e. as pure as was possible with the contemporary 
technology. The Arthasdstra indeed exhibits a wide knowledge of gold metallurgy and 
is the first text to describe the method of gold assaying. 1498 As pure gold is malleable 
enough, a gold wire of a uniform diameter can be drawn with a given weight of gold. 
The aperture in question is a minute one, and there is no better way of defining it than 
by this method. The Babylonian records on outflow water clocks do not appear to be 
familiar with this method. Therefore, we will not be much wrong in assuming that this 
method of micro-measurement developed in India, perhaps in the second century AD, 
when the relevant portions of the Arthasdstra are believed to have been composed. On 
the face of it, this sounds like a very scientific method of micro-measurement. Even 
when the outflow water clock was replaced by the sinking bowl type of water clock, the 
dimension of the aperture in the sinking bowl was defined in a similar manner (see the 
next section). Therefore, Harry Falk has taken the trouble of estimating that the gold 
wire mentioned in the Arthasdstra would have a diameter of 1.448 mm. 1499 Drawing 
gold wire with the help of a hard plate containing holes of gradually diminishing sizes 
was an ancient art, but to draw a small lump of gold exactly to the length of four digits, 
no more and no less, is near to impossible. 


1497 Lagadha, Vedanga-jyotisa, p. 44. 

1498 Cf. Kautilya, Arthasdstra 2.13-14; Sarma 1983. 

1499 Falk 2000, p. 118. 
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The Jyotiskarandaka adds two more ways of defining the hole: ‘Take ninety-six 
hairs from the tail of a three years old female elephant calf ( gaya-kumdri ; gaja-kumari ); 
straighten them and bundle them together, and with them make the hole in the nalika 
vessel. Or take twice [the previous number] of hairs (i.e. 192) from the tail of a two 
years old female elephant calf, and with them make the hole.’ What the text means to 
say is that the hole must be such that ninety-six hairs from the tail of a three years old 
female elephant calf, or twice that number from the tail of a two years old female 
elephant calf, can pass through it. 

This prescription should not be considered very unusual. The breadth of a strand 
of hair is considered to be a micro-unit in linear measurement in many cultures as the 
English expression ‘hair’s breadth’ shows. Though logical, the micro-measurement with 
the tail hairs of an elephant is not very practical. These are obviously fictitious 
prescriptions, probably to emphasize the smallness of the hole, but it is remarkable that 
every text repeats includes them. 

1.2. Al-Blruni on the Outflow Water Clock 

There is one more description of an outflow clock which is somewhat reminiscent 
of the one in the Jyotiskarandaka, and this occurs in al-Blrunl’s India, where al-Blrunl 
cites the following from the srudhava by Utpala of Kashmir: 1500 

‘If you bore in a piece of wood a cylindrical hole of twelve fingers’ diameter 
and six fingers’ height, it contains three mana of water. If you bore in the 
bottom of this hole another hole as large as six plaited hairs of the hair of a 
young woman, not of an old one nor of a child, the three mana of water will 
flow out through this hole in one ghati. ’ 

Unfortunately we do not know any book of Utpala (fl. 966-69), the well-known 
commentator of Varahamihira’s Brhatsamhitd and other books, which matches the 
consonant scheme of srudhava. This description is interesting because this is the only 


1500 


Birum 1910, 1, p. 334; he also describes a sinking bowl type of water clock which he had seen in 
Purshur (modem Peshawar), pp. 337-338. 
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passage which clearly mentions the cylindrical outflow vessel and gives its dimensions 
as well. 1501 

2. GhatikA-yantra 

The sinking bowl type of water clock consists of a hemispherical bowl ( ghatl ; 
ghatika), made of a thin sheet of copper, with a fine hole at the exact centre of the 
bottom. When this bowl is made to float on the surface of the water in a larger basin 
(, kunda, kundi), water percolates into the bowl through the hole and fills it, and the bowl 
sinks down. The bowl is then lifted up, emptied and set up once again on the surface of 
the water. The hole is so made that the bowl sinks sixty times in a day-and-night, that is 
to say, that the bowl takes 24 minutes to fill and sink. Since the bowl is called by the 
diminutive word ghatika or ghatT (from ghata, ‘pot’), the time unit measured by this 
instrument also came to be called ghatika or ghatT. 



Figure R1 - Working principle of the Ghatika-yantra 


1501 


These dimensions agree with those given by Aryabhata for the sinking bowl type, for which see 
2.1.1 below. 
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2.1. Descriptions of the Ghatika-yantra in Sanskrit Texts 

2.1.1. Aryabhata I on the Ghatika-yantra 

Aryabhata I (b. 476) is the first author to describe the Ghatika-yantra, in the 
Yantradhyaya of his Aryabhatasiddhanta : 1502 

vrttam tdmramayam pdtram karayed dasabhih palaih \ 
sadahgulam tadutsedho vistdro dvhdashnane | 
tasyadhah kdrayec chidram palendstdhgulena tu \ 
ity etad ghatikdsamjham palasastydmbupurandt || 
svestam vhnyad ahordtre sastydmbhasi nimajjati j 
tdmrapdtram adhaschidram ambuyantram kapalakam | 

‘Get a round (i.e. hemispherical) bowl made with ten palas of copper. Let its height 
be six ahgulas and the diameter at the mouth twelve ahgulas. Get a hole bored at its 
bottom [so that a gold wire] one pala [in weight] and eight ahgulas [in length can pass 
through it]. This is designated as Ghatikd[-yantra ] because it is filled with sixty palas 
of water. 

‘Alternatively, any other hemispherical ( kapdlaka ) copper bowl with a hole at the 
bottom, which sinks sixty time in a day-and-night, [will serve as] water clock ( ambu- 
y antra). ’ 

Aryabhata mentions two ways of making the Ghatika-yantra: the first is the 
standard model with prescribed weight, height, diameter and the size of the hole; 
alternatively, any vessel with a hole can be used, provided it immerses sixty times in a 
nychthemeron. 

After Aryabhata, the Ghatika-yantra is described in several astronomical texts. 1503 

2.1.2. Lalla’s Modification 

Lalla (8th or 9th century), in his SisyadhTvrddhida-tantra, while retaining the 
dimensions of the bowl, changed the size of the perforation: 

dasabhih sulbasya palaih pdtram kalasardhasannibham ghatitam j 


1502 This text is no more extant, but the descriptions of certain instruments are cited by Ramakrsna 
Aradhya in his commentary on the Surya-siddhanta, cf. Shukla 1967. 

1503 Some of these descriptions are translated and discussed in Sarma 2014b. 
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hastardhamukhavydsam samaghatavrttam dalocchrayam || 
satryamsamdsakatrayakrtanalayd samavrttayd hemnah 
caturangulayd viddham majjati vimale jale nddyd || 1504 
‘The bowl, which resembles half a pot (i.e. hemispherical), which is made of 
ten palas of copper, which is half a cubit (i.e. twelve angulas ) in diameter at 
the mouth and half (i.e. six angulas ) as high, which is evenly circular, and 
which is bored by a uniformly circular needle, made of three and one-third 
mdsas of gold and of four angulas in length, sinks into clear water in one 
ghatikd ( nadi ).’ 

It is difficult to say what caused this shift in the size of the perforation—from the 
gold needle of one pala weight and eight angulas ’ length to a gold needle three and one- 
third mdsas in weight and four angulas in length. 1505 According to Srldhara, who is a 
near contemporary of Lalla, sixty-four mdsas make one pala . 1506 Then the perforation 
prescribed by Lalla would be 5|48th of that prescribed by Aryabhata. While the size and 
weight of the bowl remained the same, such stark reduction in the size of the perforation 
would have greatly increased the duration of the time needed for the bowl to become 
full and then to sink, and consequently the duration of the ghatT as well. One is therefore 
led to suspect that these specifications for the size of the perforation in terms of a gold 
wire of certain weight and length are fictitious and have no connection with actual 
practice. Yet this latter specification for the size of the perforation is repeated in several 
subsequent works. 

Sanskrit astronomical texts do not prescribe the dimensions in such detailed 
manner for any other instrument except the water clock; here too the obsession with the 
size of the hole in this sinking bowl as well as in the outflow variety is indeed very 
strange. Defining the minute size of the hole in terms of the diameter of a gold wire of 
a certain weight and length is, no doubt, very ingenious, but it is very doubtful whether 


1504 Lalla, Sisyadhivrddhida-tantra, Yantradhikara, 34-35, Part I, p. 246. 

1505 Of course, Lalla also adds in verse 36 that the vessel and the perforation can be of any dimension, 
provided the bowl sinks in one ghatT: athava svecchaghatitam ghatlpramdbhih prasadhitam bhuyah 
(Or, it is a vessel made according to one’s liking which is adjusted for one ghati by repeated trials). 

1506 Srldhara, PatTganita , rule 10, text, p. 5; translation, p. 3. 
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it has any practical relevance. Therefore, Bhaskaracarya in his Siddhantasiromani of 
1150 dismisses these prescriptions as illogical ( yukti-siinya ) and difficult to implement 
( durghata ).’ 1507 

In spite of this confusion in the textual prescriptions, countless specimens must 
have been throughout the centuries and these must have kept reasonably correct time of 
one ghatika of twenty-four minutes. But it is doubtful whether any artisan has ever 
produced a bowl according to these textual prescriptions. In the few specimens that 
survive in modern collections, rarely any bowl has the exact shape of a hemisphere; 
some are more conical, some are shallower, than a precise hemisphere. The sizes and 
weights too do not conform to the textual prescriptions, and vary considerably. The 
holes were obviously made by a trial and error method, by comparing the new bowl 
with one that showed correct time or with a sundial, and by suitably enlarging the hole 
or by reducing its size, rather than by means of a gold wire of given dimensions. 

2.2. Measuring Fractions of a Ghatl 

2.2.1. Pala-vrttas 

Aryabhata states that the time taken to utter sixty long syllables ( gurv-aksara ) is 
one vinadika of a sidereal day. 1508 Vinadika is also called vighatikd, and more commonly 
palct. Therefore, concluded Varahamihira, a ghatT is the time taken to recite 60 times a 
verse made up of 60 long syllables. 1509 Since each recitation of such a verse takes 1 pala, 
these verses came to be known as pala-vrttas. Bhaskara I’s commentary on the 
AryabhatTya contains one such pala-vrtta which reads thus: 1510 
mb kdnte paksasyante paryakdse dese svapslh 
kdntam vaktram vrttam purnam candram matva rdtrau cet 
ksutksamah prdtams cetas ceto rahuh krurah pradyat 
tasmad dhvante barmyasyante sayyaikdnte kartavyd | 


1507 Bhaskaracarya, p. 442; see Sarma (forthcoming). 

1508 Aryabhata, AryabhatTya, Kalakriyapda 2. 

1509 Varahamihira, 14.32; interestingly, this verse itself is made up of 60 long syllables! 
Sarma 2001b. 


1510 
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‘Do not, O pretty one, at the end of the [bright] fortnight (that is, on the night 
of the full moon), sleep in a place open to the sky. Should it turn night, the 
cruel Rahu, starving with hunger and roaming hither and thither, may eat 
you up, taking your pretty round face for the full moon. Therefore, after 
darkness, make your bed at a secluded place inside the house.’ 1511 

2.2.2. Marking on the Bowls 

Another possibility is to mark the divisions of the ghatT on the inner side of the 
vessel, but it is very difficult to graduate geometrically the inner wall of the bowl into 
60 vighatTs. 1512 However, it should be possible to empirically divide the bowl, if not into 
60 parts, at least into 10 parts of 6 vighatTs (= 2 min 24 sec) each. Gilchrist reports in 
1795 that in some specimens he saw in Bengal, the bowl (he uses the Bengali/ Hindi 
word katorl ) was marked with divisions: 

These katorees are now and then found with their requisite divisions, and 
subdivisions, very scientifically marked in Sanscrit characters, and may have 
their uses for the more difficult and abstruse operations of mathematicians 

i ci q 

or astronomers, ... . 

Thurston also speaks ‘nicks on the inside of the cup’ (see 9.3 below), but we did 
not come across any such specimen during our survey. 

2.3. Horological Vocabulary 

Even after the Nadika-yantra was completely replaced by the Ghatikd-yantra, the 
terms related to the older device, viz., ndlikd, nadika, nadT, continued to be used along 
with the new terms ghatikd and ghatT to denote the basic unit of time of 24 minutes. 
From these two sets of terms, two other sets of names are derived to designate the 


1511 For other such verses, see Sarma 2014b. 

1512 In his treatise on the astrolabe (Kitab al- c amal bi l'asturbab ) of 986, al-Sufr teaches how to graduate 
the inner surface of a large vessel ( pinkan ) with the help of an astrolabe; cf. Bruin 1968; but here 
the perforated vessel must be very large, because it is graduated for each hour of the day. This 
procedure cannot be employed for the much smaller Ghatikd-y antra to measure vighatis of 24 
seconds. 


1513 


Gilchrist 1795, p. 87. 
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sixtieth part of a ghatT (i.e. 24 seconds), viz. vinadika, vinadT and vighatikd, vighatT. But 
this unit is more frequently called pala in northern India. 

The influence of the Ghatika-yantra on the horological vocabulary is all pervasive 
in India. In many modern Indian languages, time-keeping devices, howsoever 
sophisticated they may be, are still called ghadT (from Sanskrit ghatT).' 5H The term 
ghatikdlaya, originally the designation of the time-keeping establishment, engendered 
the names of the time-keeping devices in Gujarati ( ghadiyal ), Telugu ( ghadiyaramu, 
gadiyaramu), Malayalam ( gadigaram ), and so on. While the Telugu word gadiya for the 
traditional unit of 24 minutes is derived from Sanskrit ghatikd, the Tamil term naligai 
goes back to Sanskrit ndlikd. Finally, in many Indian languages, when it is, e.g., four o’ 
clock, ones says ‘it is sounding four’ or something similar; such an expression is not 
derived from the chimes of the European clocks but from the old practice of striking the 
ghatis and pralmras on the gong. 

2.4. Ghatika-yantra in Poetry 

In the medieval period, the Ghatika-yantra became popular enough to be used as 
a standard of comparison in poetry. In an anonymous Jaina narrative on the life of 
Kumarapala, there occurs the following verse: 1515 

ghatikdpy ekayd ghatyd kundlpayasi majjati \ 
gotram punar aputrasya ksandn nirndmatdmbhasi || 

“The Ghatikd [bowl] takes at least one ghatT to sink in the water of the basin 
(kundT ); the lineage of a sonless man takes but a moment to drown in the 
waters of namelessness.” 

In the Jaiminibhdratamu, a fifteenth century Telugu poem by Pillalamarri 
Pinavlrabhadra, a charming imagery woven around the Ghatika-yantra. Siva goes to 
wed Parvatl in his usual head-gear, wearing Ganga and the moon on his head. To 
Parvatl’s maids, the half moon looks like the ghatikd bowl floating on the waters of 


1514 On the other hand, in Thai language, the word for the time-keeping device, whether it is a clock or 
a wrist-watch, is ndlikd. 

1515 Kumdrapdla-caritra-samgraha, ed. Jinavijaya Muni, Bombay 1956, p. 113. 
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Ganga. They tease Parvati by saying, ‘Look, who put the water clock on the head of the 
poor bridegroom?’ 1516 

3. PR AHARA AND Y AM A 

3.1. Prahara-Yama 

While time was measured in equal ghcitis for astronomical and astrological 
purposes, for common people broader segments were sufficient, such as the fourth part 
of the day and of the night. Thus in the KavyamTmdmsa, Rajasekhara recommends to the 

• 1 S17 

poet-aspirant: 

aniyatakdldh pravrttayo viplavante tasmad divasam nisam ca yama-kramena 
caturdhd vibhajet \ sa prdtar utthaya ... anusTlayed apraharantam 
‘Activities without any fixed time lead to disorder. Therefore, the poet 
should divide the day and also the night into four [parts] by the sequence of 
ydmas. He should get up in the morning .... and study up to the end of the 
[first] prahara. 

These time units were probably announced by strokes on a drum at a central place 
like the royal palace, temple or monastery, and hence were called prahara (lit. ‘stroke’). 
The duration of this prahara / ydma is variable according to the geographical latitude 
and the season. 

Astronomical texts do not mention this time unit prahara / ydma at all; the only 
exception is Bhaskara I, who, in his commentary on the Aryabhatiya of Aryabhata, 
makes a brief reference to ydma: divasa-rdtri-caturbhdgo ydmah (ydma is the fourth 
part of the day and of the night). 1518 But these terms are frequently mentioned in the 
Purdnas and literary texts, where both are usually treated as synonyms. But there is a 
subtle difference between the two: ydma is used mainly in connection with the night and 


1516 Pillalamarri Pinavirabhadra Kavi, Jaiminibharatamu, Madras 1959, Asvamedha-parvamu, verse 2. 

1517 KavyamTmdmsa of Rajasekhara, ed. C. D. Dalai and R. A. Sastry; revised and enlarged by K. S. 
Ramaswami Sastri, Baroda 1934 (GOS 1), p. 52. 

1518 Aryabhatiya of Aryabhata, with the commentary of Bhaskara I and Somesvara, critically edited by 
Kripa Shankar Shukla, Indian National Science Academy, New Delhi 1976, p. 176. 
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prahara with daytime, occasional occurrences to the contrary notwithstanding. Hence 
the night is called yamim, ydmikd, ydmavati, or triydmd, but never praharim etc. 

About the term triydmd used in the sense of the night, one may ask: if ydma is the 
fourth part of the night, why is the night called triydmd, ‘that which consists of three 
ydmas'1 Here practical considerations play a role. In theory, night begins at sunset and 
ends at sunrise. But for some time after the sunset and again for some time before the 
sunrise, it is bright enough to see and to do things ( cestdkdla ). Hence, half a ydma at the 
beginning of the night and the same at the end are not counted. The remaining part of 
the night which is really dark consists then of three ydmas and therefore the night is 
called triydmd. 1519 

3.1.1. Night of three Yamas 

This dark part of the night is divided into three ydmas probably for monastic 
reasons, because the Jaina and Buddhist monks were to perform certain observances in 
each ydma. Thus the Jaina canonical work Thdnamga 3.2 enumerates the three 

ydmas : 1520 

tao jama pannattd \ tain jahd padhame jdme majjhime jdme pacchime jdme \ 
The Buddhist text Dhammapada 157 likewise speaks of three ydmas of the night: 
attdnam ce ppiyam janjd rakkheyam nam surakkitam \ 
tinnam anjataram ydmain patijaggeyam pamdito | 

‘If one holds oneself dear, one should diligently watch oneself. Let the wise 
man keep vigil during any of the three watches of the night ( tinnam 
anjataram ydmain).' 

3.1.2. Buddhaghosa 

Here it is not necessary to discuss what the monks did in each of the three ydmas. 
Suffice it to say that they needed to know the passage of each ydma, and so must have 


1519 Thus an anonymous line reads: triydmdm rajanlm prahus tykvddyantacatustayam (they call the 
night triydmd , after discounting the fourth ydma, which occurs [in two halves] at the beginning and 
at the end). In his commentary on Amarakosa 1.4.3-5, BhanujI Dlksita explains that only three 
ydmas are taken into account because the first and last [half ydmas | are almost like the day, being 
the periods of activity (ddyantayos cestakalatvena dinaprayatvat). 

1520 Quoted in the Abhidhanarajendra, s m .jama. 
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made arrangements to announce it with the help of a water clock. Such an arrangement 
is described by Buddhaghosa in his Papancasudam commentary on the 
Majjhimanikdya, which was composed in the first half of the fifth century in Sri Lanka: 

ajagaravihdre pi kaladevathero antovasse yamagandikampaharati \ dcinnam 
etam therassa | na ca yamayantandlikam payojeti, anne bhikkhii payojenti 
atha nikkhante pathame ydme there muggaram gahetvd thitamatte yeva ekam 
dve vdre paharante yeva vd ydmayantam patati \ evam tTsu yamesu 
samanadhammam katvd ... 1521 

‘In the rainy season, the monk Kaladeva used to strike the gong ( gandika < 
ghantika, bell?) at the end of each ydma in the Ajagara monastery. He was 
so well accustomed to do this that he did not [need to] use a water clock with 
the duration of one ydma ( yama-yanta-ndlika ), but other monks did. As the 
first ydma concluded, and as the monk stood there holding the mallet, or as 
he just struck once or twice, then the water clock for one ydma (ydma-yanta) 
used to sink {patati). Thus having performed his monastic duties in the three 
ydmas ... ’ 

This is the earliest passage to describe the sinking bowl type of water clock, which 
is clearly indicated here by the word patati. It is interesting that here the water clock is 
called ydma-yantra, instrument for measuring one ydma. The bowl here is a larger one 
for measuring one ydma, specially made for the needs of the Buddhist order in Sri 
Lanka. This island stretches roughly from the latitude of 6° to 8° N and here the seasonal 
variations in the length of the day or of the night are negligible. Therefore, probably no 
adjustments were made in the duration of ydma and it was maintained at the mean rate 
of seven and a half ghatis (= 3 hours). The monk, appropriately called Kaladeva, ‘the 
Lord of Time’, became so adept that he did not need to watch the actual sinking of the 
bowl; his hand automatically lifted the mallet to strike the bell when the bowl was about 
to sink. 


1521 


Papancasudam, the commentary on the Majjhima-Nikaya, vol. 1, ed. U. Dhammaratana and U. 
Jagarabhivamsa, Nalanda 1975; for an interpretation of this passage, see Hiniiber 1978, pp. 224- 
225. 



Introduction 


3659 


3.2. Royal Timetable in the Arthasastra 

While the day and night are divided into four prciharas or ydmas for common 
pursuits, the Arthasastra divides them into eight parts for the rigorous timetable of the 
king and assigns him different tasks in each of these 8+8 periods. However, no name is 
given to these time units. 1522 These periods are to be measured by means of a water clock 
or a gnomon. The outflow water clock according to this text has been mentioned above. 

The Arthasastra thus envisages a royal establishment for time-keeping, where time 
is measured with water clocks and gnomons. 1523 In fact Kautilya mentions time¬ 
measuring instruments only in connection with the royal timetable of the 8+8 periods. 1524 

3.3. Royal Timetable in the Tamil Country 

Similar royal timetable is mentioned also in Tamil Sangam literature, assigned 
generally to the first three centuries after Christ. The daytime of the king is divided into 
three periods of 10 ndlikais (= nalika) each. In the first period, the king follows what is 
traditionally prescribed for a person of high rank; the next ten nalikas are meant for 
public audience, and the third period of ten nalikas is devoted to private relaxation and 
entertainment. The anthology called Kuruntokai mentions that a group of officials with 
the designation Nalikai Kanakkar (Skt. Nalika-ganaka) measured time by means of an 
instrument called Nalikai Vattil, a vessel from which water trickled out, i.e. an outflow 
clock or Nadika-yantra, and that these officials kept awake by turns in order to be able 
to watch the clock day and night. 1525 

This raises the following question: how was the variable prahara /yama or a half 
of it measured with water clocks, whether outflow type or sinking bowl type, which 
measure only the fixed units of one ghatT ? In other words, how were the variable units 


1522 Kautilya, Arthasastra, 1.19.6: nalikdbhir ahar astadha ratrim ca vibhajec chdydpramdnena va (the 
king should divide the day into eight parts, and also the night, by means of nalikas or by the 
shadow-length [of the gnomon]); at 1.19.9-24 his different duties in these 8 + 8 periods are 
mentioned. 

1523 Kautilya, Arthasastra, 1.7.8; 1.19.6 ff.; 2.20. However, no special officer called Kalamanadhyaksa 
is mentioned at 2.20 where one would expect it. 

1524 Pargiter 1915, pp. 702-703, draws attention to the fact that the time table of 8+8 of periods is 
followed also in the care and training of the royal elephants (cf. Kautilya, Arthasastra, 2.31.5-7). 

1525 N. Subrahmanian, Sangam Polity: The Administration and Social Life of Sangam Tamils, Bombay 
1966, pp. 53, 105, 206-207. 
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reconciled with the fixed units? On this, no evidence is available from the ancient or 
early medieval periods, but only in the records from mid-sixteenth century onwards. 
From these, it appears that, although the prahara is one-forth of the daylight, in practice, 
however, the praharas are so arranged that they always consist of an integral number of 
ghatls. 

Writing in 1795, John Gilchrist explains how this was done with the help of an 
elaborate ‘Hindoostanee Horal Diagram.’ According to him, in a day all the praharas 
were not of equal length but each prahara consisted of an integral number of ghatls. 
Thus, on equinoctial days, the first and fourth prahara of the day consisted of 8 ghatls 
each, whereas the second and third contained 7 each, making a total 30 ghatls. 1526 This 
would mean that the second prahara ends at noon, thus dividing the day into two equal 
parts. Secondly, the length of the prahara cannot be adjusted each day but only when 
the day or the night becomes longer or shorter by two ghatls, i.e. 48 minutes. In other 
words, th q prahara length was adjusted infrequently, perhaps once in about two months, 
and not every day. Neugebauer writes that in Mesopotamia the length was adjusted once 
in every 15 days. 1527 

Seen in this light the following statements by Abu al-Fadl and Mrs. Meer Hassan 
Ali become intelligible. Writing in the second half of the sixteenth century, Abu al-Fadl 
reports: 

The Hindu philosophers divide the day and night into four parts, each of 
which they call pahr. Throughout the greater part of the country, the pahr 
never exceeds nine gharis nor is less than six. 1528 

Mrs. Meer Hassan Ali, an English woman who was married to an Indian Muslim 
and lived with him in Lucknow for twelve years from 1816, writes: 


1526 Gilchrist 1795, p. 83. 

1527 Neugebauer 1947, p. 41: ‘In order, e.g., to define the length of a “night watch” at the summer 
solstice, one had to pour a mana of water into a cylindrical clepsydra; its emptying indicated the 
end of the watch. One-sixth of a mana had to be added each succeeding half month . At equinox, 3 
mana had to be emptied in order to correspond to one watch, and 4 mana were emptied for each 
watch of the winter solstitial night.’ 

Abu al-Fadl 3, p. 17. 


1528 
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The day is divided into four equal parts, or watches, denominated purrhs 
(pahar); as, first purrh, second purrh, &c. The night is also divided into four 
purrhs, each of which is subdivided into ghurries, varying in number with 
the change of the season: the longest days require eight ghurries to one purrh 
; the shortest, only six. The same division is observed for the night. 1529 
It is also in this light that we should understand the following account by I-Tsing. 

4. Time-keeping Establishment at NAlanda in the Seventh Century 

The Chinese traveller I-Tsing (modern spelling Yi Jing) spent some ten years (ca. 
675-685) at the famous Buddhist monastery of Nalanda, and gave a detailed account of 
the time-keeping establishment at this monastery, where time was measured by means 
of the water clock with the sinking bowl. 1530 

Besides, clepsydrae are much used in great monasteries in India. These together 
with some boys are the gifts from kings of many generations, for the purpose of 
announcing hours 1531 to the monastics. Water is filled in a copper vessel, in which a 
copper bowl floats. This bowl is thin and delicate, and holds two Shang (prasthas) of 
water (about two pints). In its bottom a hole is pierced as small as a pin-hole, through 
which water springs up; this hole is to be made larger or smaller according to the time 
of the year. This must be well set, measuring (the length of) praharas. 1532 

Commencing from the morning, at the first immersion of the bowl, one stroke of 
drum is announced, and at the second immersion, two strokes; at the third immersion, 
three strokes. But, at the fourth immersion, besides four strokes of a drum, two blasts of 
a conch-shell, and one more beat of a drum are added. This is called first hour , that is 
when the sun is at the east (between the zenith and the horizon). When the second turn 
of four immersions of the bowl is done, four strokes (of a drum) are sounded as before, 
and a conch-shell is also blown, which is followed by two more strokes (of a drum). 
This is called the second hour, that is the exact (beginning of the) horse-hour (i.e. noon). 


1529 Ali 1974, p. 55. 

1530 I-Tsing 1896, pp. 144-146. 

Here ‘hour’, underlined by us, is used apparently in the sense of prahara. 

Here ‘prahara’ is used not in the technical sense, but in the sense of the duration of immersion of 
the bowl. 


1532 
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If the last two strokes are already sounded, priests do not eat, and if any one is found 
eating, he is to be expelled according to the monastic rites. There are also two hours in 
the afternoon which are announced in the same way as in the forenoon. There are four 
hours at night which are similar to those of the day. Thus division of one day and one 
night together makes eight hours . ... This is the regulation of the clepsydra in the 
Nalanda monastery. ... 

Owing to the use of those clepsydrae, even in thick clouds and in a dark day, there 
is no mistake whatever about the horse-hour (i.e. noon), and even when rainy nights 
continue, there is no fear of missing the watches. It is desirable to set such ones (in the 
monasteries in China) asking for royal help, as it is a very necessary matter among the 
Brotherhood. 

In order to set a clepsydra, one has first to calculate (the lengths of) the day and 
night, and then to divide them into hours . There may be eight immersions of the bowl 
from morn to midday. If it happens that the immersions are less than eight (when it is 
midday), the hole of the bowl is to be opened a little wider. To set it right, however, 
requires a good mechanician. 

It is a highly complex business to regulate the size of the hole every day. Of course, 
the hole can be enlarged with a tapering needle, or its size can be reduced by plugging 
it with wax or hammering the area around it with a hammer. But to do it once every day 
and every night, i.e. 730 times in the year, is no mean business, especially when it is 
remembered that the hole in question is an extremely fine one. Moreover, there would 
be an interruption in time measurement while the hole was being readjusted. 

A somewhat simpler proposition would be to use a different bowl each day and 
each night. Then one would need a series of 183 bowls with holes of gradually 
increasing size. These can be used successively each day for the first six months from 
the winter solstice to the summer solstice and then in reverse order for the next six 
months. At night the contrary sequence is followed. 

But what exactly is the daily increase or decrease in the day-length at Nalanda 
which lies on the latitude of 25° N? The maximum duration of the day here is 13;35 
hours. That is, between the vernal equinox on 21 March and the summer solstice on 21 
June (roughly 92 days), the increase is 1;35 hours or 95 minutes. Thus in 92 days, the 
daily increase would amount to a little over 1 minute per day. In a bowl that measures 
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normally 45 minutes (16 immersions in 12 hours), the daily increase should be 1 16 
minutes = 3.75 seconds. Can any ‘mechanician’, howsoever ingenious he may be, 
enlarge the hole so that it shows a difference of 3.75 seconds? If the Buddhist monks at 
Nalanda needed to know the 1 16th parts of the day or of the night for their ritual 
performances, they probably changed the perforated bowls of the water clock once 
every week or once every two weeks and certainly not every day and every night. 

Therefore Yi Jing’s account has to be treated with great caution. More so, as the 
passage quoted above is followed by this sentence: ‘When the day or night becomes 
gradually shorter, half a ladle (of water) is to be added, and when the day or night grows 
gradually longer, half a ladle is to be let off.’ In the sinking bowl type of water clock, 
addition of water into the basin, or letting some of it off, does not make any difference. 
This stipulation actually should pertain to the outflow clock, at Pulo Condore which Yi 
Jing describes next, or to the outflow water clocks of ancient India. Even in the outflow 
water clock, water is added gradually when the days grow longer and not otherwise. 
There is surely an error in Yi Jing’s account. 

Stranger still is the following sentence: ‘It is desirable to set such ones (in the 
monasteries in China) asking for royal help, as it is a very necessary matter among the 
Brotherhood.’ This conclusion gives the impression as though China did not have water 
clocks until the end of the seventh century AD. This is rather intriguing because China 
had made great strides in the manufacture of highly complex models of inflow water 
clocks. The inflow clocks with a float and indicator rod is attested as early as the Han 
period. Yi Jing’s elder contemporary, Lii Tshai (d. 666) is credited with the invention 
of a poly-vascular inflow clock consisting of three compensatory tanks between the 
reservoir and the receiver. 1533 

In view of these inconsistencies, not much credence can be given to Yi Jing’s 
account of the time keeping practice at Nalanda in the seventh century. 1534 It is possible 


1533 Cf. Needham 1959, pp. pp. 313-329; figures 138-144. 

1534 In Indian historiography, Chinese accounts of India, are usually considered to be very useful 
because they provide much valuable information about material conditions, with reliable 
chronology, but strangely this is not the case with Yi Jing; elsewhere (pp. 140-142) he attempts to 
give a correct interpretation of pradaksina, the circumambulation of sacred objects; instead of 
observing how it was actually practiced in India, with one’s right hand towards the object, he tries 
to analyse the term etymologically, and comes to the wrong conclusion. 
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that time was measured there in variable quarter praharas for unknown monastic 
reasons. But that was not the general practice in India, which was to measure time in 
equal ghatTs of 24 minutes. 

The mode of announcing time by drum-beats, conch-blasts and again drum-beats 
will become clear from the following table. 

Table R1 Scheme of announcing the quarter-praharas and full praharas 


No. of immersions of the 
bowl from sunrise 

Drum 

strokes 

Conch 

blasts 

Drum strokes to announce the 
no. of elapsed praharas 

1 

1 



2 

2 



3 

3 



4 

4 

2 

1 first prahara 

5 

1 



6 

2 



7 

3 



8 

4 

2 

2 second prahara = noon 

9 

1 



10 

2 



11 

3 



12 

4 

2 

3 third prahara 

13 

1 



14 

2 



15 

3 



16 

4 

2 

4 fourth prahara = sunset 


Here the two conch blasts merely serve the purpose of separating two sets of drum 
strokes, announcing respectively quarter praharas and full praharas. 




Introduction 


3665 


5. GHATIKA-YANTRA IN INSCRIPTIONS AND LITERARY TEXTS 

Institutions for time-keeping are attested, from the seventh century onwards, at 
Buddhist monasteries, royal palaces, town squares and the like, where time was 
measured constantly with this water clock and the passage of each ghatT and completion 
of each quarter of the day ( prahara ) or of the night ( ydma ) was broadcast regularly by 
means of drums and conch-shells. In the medieval period, the drum and the conch-shell 
were replaced by the gong, which was called ghadiyalci in the Middle Indie. The Chinese 
traveller Yi Jing’s account the time-keeping establishment at Nalanda in the seventh 
century has been cited above, where he states that these water clocks, ‘together with 
some boys are the gifts from kings of many generations, for the purpose of announcing 
hours to monastics.’ At the beginning of the eleventh century, Al-Blrunl reports about 
a time-keeping establishment in Peshawar thus: 

The Hindus have a popular kind of division of the nychthemeron into eight 
prahara, i.e. changes of the watch, and in some parts of their country they 
have clepsydrae regulated according to the ghatT, by which the times of the 
eight watches are determined. After a watch which lasts seven and half ghatT 
has elapsed, they beat the drum and blow a winding shell called sahkha, in 
Persian sped-muhra. I have seen this in the town Purshur. Pious people have 
bequeathed for these clepsydrae, and for their administration, legacies and 
fixed incomes. 1535 

5.1. Documents from Gujarat 

References to water clocks and to the buildings where such clocks are regularly 
maintained are to be met with in inscriptions and literary texts mainly from Gujarat on 
the west coast and the Telugu-speaking regions on the east coast. The buildings which 
house the water clocks are called ghatikdlaya, ghatikdgrha, or ghatTgrha in inscriptions 
and other documents from Gujarat belonging to the thirteenth and fourteenth 
centuries. 1536 


1535 Blrital 1910,1, pp. 337-338. 

Majumdar 1956, pp. 213-215, lists such references, but argues that these were not buildings with 
water clocks, but educational institutions. Here he confuses between ghatika-grha and ghatika- 
sthana. The latter was an institution which flourished in the seventh and eighth centuries in the 


1536 
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5.1.1. References to Ghatika-grha 

The Lekhapaddhati, a collection of model drafts for official and private 
documents, compiled in the thirteenth century, lists Ghatikagrha-karana among the 
names of 32 different administrative departments ( karana ); this would then be the 
department which maintains and supervises time-keeping establishments in different 
cities in the kingdom. The Prabandhacintamani of Merutunga (1306) speaks of the 
establishment of the ghatikdgrha, along with vyayakarana (department of state 
expenditure) and hastisdld (elephant-stable). 1537 

In an inscription dated 1287, a certain Tripurantaka is stated to have erected five 
temples, close to the splendid but decaying water-clock (jlrna-ghatikdlaya). 1538 In the 
Kumdrapdlacaritra-samgraha, it is said that in the city of Karnavatl, the minister 
Ambada set up three golden kalasas, in the king’s ghatika-grha. 1539 

5.1.2. Illustrations of the Ghatika-grha 

More valuable than these are two illustrations depicting a small building with the 
caption ghatikd-graha on a painted wooden manuscript cover, measuring 762 mm in 
length and 76 mm in breadth. 1540 It was discovered by Jina Vijaya Muni in the Jnana 
Bhandar of Jaisalmer. It is painted on both sides with events related to the historic debate 
between Vadi Devasuri of the Svetambara Jain sect and the Digambara monk Kumuda 
Candra, which took place at the court of Siddharaja Jayasimha in the year 1124 and in 
which Devasuri was victorious. 


Pallava kingdom, more particularly in the capital city KancI, but it had nothing to do with time¬ 
keeping. In fact, it was an educational institution, wielding at the same time some kind of political 
authority. 1536 But it must be noted that this meaning of the expression ghatika is peculiar to 
Tamilnadu and surrounding areas and that the term itself is said to be a hyper-Sanskrit form of the 
Tamil katakai, ‘pl ace for learning’. 

1537 Merutuhga, Prabandha-cintamani, ed. Jina Vijaya Muni, Santiniketan, 1933, p. 20: vyayakarana- 
hastisdld-ghatikdgrha-sahitam kdritam. 

1538 Biihler, ‘The Cintra Prasasti of the Reign of Sarangadeva, Epigraphia Indica, I (1892) 271-287, 
verse 40, on p. 284. 

1539 Kumdrapdlacaritra-samgraha , ed. Jina Vijaya Muni, Bombay 1956, p. 101: sri-udayanacaitye 
karnavatyam srTsakunikavihdre rajho ghatlgrhe kaunkananrpateh kanakamayam kalasatrayam 
nyasthad ambadamantn rajapitamahah. 

Chandra 1949, pp. 59-62, Figs. 193-198. 


1540 
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The borders of the front side of the manuscript cover are decorated with rows of 
geese ( hamsa-pankti ), which is a popular motif of decoration in the miniature paintings 
of western India, but the reverse side is not so decorated. The front side shows, from left 
to right, scenes from the city of Asapalll: 1541 first the shrine of Neminatha (with the 
caption asapallyam nemicaityam), followed by the house of water clock ( ghatika - 
grham ); thereafter is a picture of Devasuri ( devasurayah ) seated on a low stool with a 
high back, giving a discourse to a scholar named Pam[dita] Mdnikyah. The rest of the 
cover shows Kumuda Candra with his disciples, Devasuri receiving a message from 
Kumuda Candra, challenging him for a debate, and so on. 

The reverse side contains scenes from Patan where the debate was to be held in 
the court of King Jayasimha; the arrival of Devasuri with his entourage on the left half 
and on the right half the arrival of Kumuda Candra with his followers. The latter, 
immediately after his arrival, proceeds to the royal harem to meet the queen mother, 
because her own father was partial towards the Digambaras, but was not allowed to meet 
her. He is stopped from doing so by the gatekeeper, who is pushing him away 
unceremoniously. 

Interestingly, ghatikci-grhas are depicted on both sides of the wooden cover, 
indicating their presence at both Asapalll as well as Patan; in Asapalll one sees the front 
side of the ghatika-grha and in Patan the backside of the ghatikci-grha. 


1541 


Also known as Ashaval, modem Ahmedabad, east of the river Sabarmati. 
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Figure R2 - Ghatikagrha in Asapalli next to the Neminatha temple; 
caption: asapalyam nemicaityam || ghatikagrham\\ (detail from Fig. 193, in Chandra 1949). 

On the front of the manuscript cover, on the left is shown the shrine of Neminatha 
at Asapalli. In the shrine can be seen the image of Neminatha. The shrine is surmounted 
by a tall, tapering tower, with a flag and a finial at the top. To the right of the shrine is 
the ghatikd-grha, with two thick pillars on either side of the door which is half open; the 
other half is closed by a door panel, which is joined to the pillar by two long hinges. In 
the middle of the panel is a rhombus-shaped decoration. To the centre of the rhombus is 
attached a ring, which is pulled to close the door. Above the two pillars is the roof, upon 
which there is a parapet consisting of a series of roundish battlements. 
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Figure R3 - Ghatika-grha at Patarpcaption: digamvarah ghatika-grha-pascatya-pratoli, 
(detail from Fig. 198, in Chandra 1949) 


The reverse side of the manuscript cover shows the Digambara monk Kumuda 
Candra being turned away from the king’s harem by the royal guard in front of the 
ghatika-grha of Patan. The monk is clad in nothing, but holds a broom made of peacock 
feathers; the guard is elaborately dressed. The caption reads: digamvarah ghatikd-grha- 
pdscdtya-pratoll (the Digambara monk [at] the thoroughfare ( pratoli) to the west of the 
ghatika-grha). Of the ghatika-grha, which forms the background, nothing much can be 
seen except the blank wall at the back of the building, but here the wall, with ten 
battlements in the parapet, appears to be wider than the one at Asapalll depicted on the 
front side. Probably here this ghatika-grha is drawn wider in order to accommodate the 
two figures of the monk and the guard in front of it; but it may also suggest that the 
ghatika-grha in the royal capital Patan is larger than the one at Asapalll. More important, 
in both cities, the ghatikd-grhas are located at central places; at Asapalll next to the 
shrine of Neminatha and at Patan next to the royal harem. In the view of the artist who 
painted this manuscript-cover, the ghatika-grha must be an important feature in the 
urban landscape. 
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About the date of this wooden manuscript cover, Moti Chandra writes: ‘According 
to Jinavijayaji, it is quite possible that this painted wooden cover was prepared within 
five or six years of the great discussion, when the incidents were still fresh in memory. 
If this surmise be correct, then the date of the painted cover should fall near about 1130 
A. D.’ There is not much merit in this reasoning, for this debate was an important event 
in the Svetambara history and was narrated in several texts of later periods as well. But 
Moti Chandra also cites stylistic reasons for the early date, which are more convincing; 
therefore, the wooden book may be assigned to the twelfth century. 

5.2. Documents in Telugu 

It is very significant that there are available three Telugu inscriptions on the 
endowment of time-keeping establishments with water clocks ( ghadiyaramu ) during the 
thirteenth and fourteenth centuries, besides several references in literary texts. 1542 An 
inscription at Warangal dated 1228 states that each household was to pay the tax of a 
certain measure of rice for the maintenance of the ghadiyaramu. 1543 

5.2.1. Inscription of 1403 

An inscription dated 10 January 1403 found at Talluru near Rajamahendravaramu 
(formerly Rajahmundri, Lat. 16;59° N, Long. 81;47° E), mentions the endowment made 
by a certain Bhamdaru Setti of a water clock in the temple of Goplnatha. 1544 

This inscription is written in Sanskrit and Telugu. It commences with a preamble 
in Sanskrit which states that Bhamdaru Setti gifted the water clock ( ghatikd-yantra ) for 
measuring the times of rituals ( arcana-kdla-mdna ) and a bell ( ghantd ) for announcing 


1542 I have not been able to obtain the full text of the first inscription, but the other two will be cited in 
full and translated. 

1543 N. Venkataramanaiah (ed), Inscriptions of Andhra Pradesh, Warangal District. Hyderabad 1974, 
no. 63. p [?]. 197: mathe asesa na(ka)ramunu ghadiyaranaku iccina ayamu imtanu padika biyyamu 
.... The inscriptional passage conveys the meaning that the entire (asesa) nakaram of Mathe gave 
one padika of rice in every house for the maintenance of the ghadiyaram , which has the public 
utility. For this reason only the nakram of Mathe has collected the tax (ayam) of one padika of rice 
towards the upkeep of ghadiyaram.’ 

1544 Reddi-Samcika, ed. Vaddadi Appa Rao, Andhra Itihasa Parisodhaka-Mamdali, 
Rajamahendravaramu 1947, supplement, inscription no. XXIII, p. 35. 
(https://archive.org/stream/in.ernet.dli.2015.370460/2015.370460.Reddi- 

S anchika#page/n0/mode/2up); 

[also https://goo.gl/Nxnblp, last accessed in January 2018]. 
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the time-intervals. It goes on to say that for the maintenance of the water clock, two 
brahmins were given in perpetuity a piece of land measuring 8 khdrikds. Finally it adds 
that the text of the inscription was drafted by Srlvallabha, son of Vallabharya, of Kanva- 
gotra. 

The Telugu part elaborates further; that the endowment was made with the consent 
of Katamareddi Vemareddi and that it was made to perpetuate the fame of Komaragiri- 
reddi and his queens. It mentions the names of the four brahmins who were to maintain 
the water clock. 

The three verses in Sanskrit that follow are standard verses appended to the land 
grants and contain an appeal to the future kings not to usurp the land from the 
descendants of the brahmins. 

ambudhi-netra-visva-ganite ’bde citrabhdnau raven ... 

... mahlsurataku (?) bhamdaru setti-prabhuh \ 
so ’yam rajamahemdra-nama-nagare vapramtare 
gopTndthdydrcana-kdla-mdna-ghatikd-yamtram ca ghantdm adat j| 
gopinathasya tasyaiva grdme kntvasta-khdrikah \ 
ksetram divijebhyo ghatikd-mdyibhyo (?) jivikam adat || 
snvallabhdrya-putrena kanvagotrena dhTmata 
srivallabhena racitam sdsanam jayatdc ciram | 

svasti srTsaka-varsambulu 1324 agunemti citrabhanu samvatsara pusya b\\ 2 
mnamdu makara-samkramana-punyakalamamdunu katamareddi 
vemareddimgari dnatini komaragirireddimgarikini vdri devulaku 
sdsvatamayina kirtini 

sukrtamulu kalugunattugdnu rajamahendravarapu kotaloni srT-gopTndtha- 
devarakunu pujdkdla-jndndrthamai ghadiyaropacaramu bhamdaru 
Hettinamga.ru samarpimciri. 

yT ghadiyaram vettT bhamhmalu surdojjhala mdranna bolldojjhala 
devaramma peddibhotla manadyoru annamojjhalu yT nalugurukunnii 
srlgopmatha-devaraku vuru 

anuparutanu kdlocitamuyampettipe ... matham ...du ksetram, 

[mijdavutlu ksetram vilciyicciri \ yT dharmam acamdrarkam \ 
mamgalam maha snsrlsnm jeyun \ 
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svadattbm paradattam vd yo hareta vasumdharam 
sastivarsasahasrani visthayam jay ate krmih || 
svadattbd dvigunam punyam paradattanupalanam \ 
paradattapaharena svadcittam nisphalam bhavet || 
sdmdnyo ’yam dharmasetur nrpanam 
kale kale pdlamyo bhavadbhih \ 
sarvbnn etdn bhdvinah pbrthivendrbn 
bhiiyo bhuyo vacate ramacandrah || 

[Sanskrit] ‘In the year counted by oceans (4), eyes (2) and worlds (13) [i.e., 
1324, in the Jovian year] Citrabhanu, of the sun ... (broken)..., Bhamdaru 
Setti, the lord, endowed a ghatikd-yantra for measuring the times of worship 
of Goplnatha and a bell ( ghantd ) in the city named Rajamahendra inside 
ramparts [of the fort]. 

‘In the same village of Goplnatha, he bought a piece of land measuring eight 
khdrikds and gave it to the brahmins, the ghatikd-mdyins (?), for their 
livelihood. 

‘May this inscription ( sdsana ), drafted by the learned Srlvallabha, son of the 
illustrious Vallabharya, of Kanva-gotra, flourish forever.’ 

[Telugu] ‘May it be auspicious [svasti]. In the Saka year 1324 which 
corresponds to [the Jovian year] Citrabhanu, on the second lunar day of the 
dark fortnight of the month Pusya, on the auspicious occasion of the Makara- 
sankramana, with the consent of the respected Katamareddi Vemareddi, in 
order that eternal fame and religious merit ( sukrta ) accrue to the respected 
Komaragiri-reddi and to his queens ( devulaku ), the respected Bhandaru 
Setti made the endowment of a Ghadiybra for knowing the times of worship 
of the Sri Goplnatha Devara. 

‘He purchased a piece of land for a price appropriate to the times in the 
vicinity of the village of Goplnatha, and gave it to the four brahmins, namely 
Sura-ojjhala Maranna, Bolla-ojjhala Devaramma, Poddibhotla 
Manapadryoru [and] Anna-ojjhalu. 

‘This religious endowment (dharma) [should last as long as there are] the 
moon and the sun. Let it be auspicious.’ 
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[Sanskrit] ‘Whosoever usurps the land given [as an endowment] by oneself 
or by others will be reborn a worm the in faeces for six-thousand years. 
Respecting the gifts bestowed by others is twice meritorious as compared to 
one’s own gift. Usurping the others’ gifts renders one’s own gift fruitless. 
Ramacandra entreats all the future kings again and again [saying] “this is the 
common bridge to attain the religious merit; you must protect it all the 
time.’” 

The date of the inscription is Saka 1324, Jovian year Citrabhanu, second lunar day 
in the dark half of the month Pausa, which translates to Wednesday 10 January 1403. 
This is said to be the auspicious day of Makara-sankranti, the day on which the 
Uttarayana, sun’s northern progress commences. On this day Hindus make religious 
gifts ( dana ), such as gifts of land as a religious endowment. 

In the name of the donor Bhamdaru Setti, the second part is derived from Sanskrit 
term sresthin, originally the designation of the head of the merchant’s guild, later 
applied to every merchant of Vaisya caste. The first part of the name is related to 
Sanskrit bhanddra or bhandagara, ‘the royal treasury’. That this man may indeed be the 
head of the royal treasury is indicated by two circumstances. He instituted this 
endowment, not for his own personal merit ( punya ), but for perpetuating the fame of 
Komaragiri Reddi, presumably the ruling monarch, and his queens. Second, in the 
Sanskrit preamble, he is referred to as prabhu (lord), an epithet usually applied to the 
nobility and not to merchants. 

5.2.2. Inscription of 1404 

Endowment made on 9 July 1404 for the installation of a water clock 
(ghadiydramu) at the temple of Bhavanarayana in Sarpavaram (Lat. 17; 1° N - Long. 
82:13° E), near Kakinada, East Godavari District, Andhra Pradesh. The inscription is 
in Telugu; it is engraved on a stone pillar set up behind the shrine: 1545 

svasti. sri sakavarsambulu 1326 agunemti tdrana srdvana su 5 gu 


1545 K. Krishna Sastri (ed). South Indian Inscriptions , vol. V, Madras 1925 (Archaeological Survey of 
India, New Imperial Series, No. XLIX), reprint: New Delhi 1986; No. 10 (A.R.No. 455-B of 1893), 
P- 4. 
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srisarpapura-snbhdvandrdyana perumdllaku golisomareddirngaru 
ghadiydramu vetti 

d brahmalu aubhalojhu simgd(o)jhumgdri jitdlaku turputdnu (kha) kha 1 na 
10 cenu padumati-polana kha (7) na 10 nnu ve(ra)si kha 5 cenikai tain 
100 kdlu samarppimciri. 

T ghadiydramu dharmmamu acamdrarkasthayi. 

kaimkaryamuna evvaru virodhimpinanu (ta) ma se(si)na sukrtdlu (se)dunu. 
ghadiydramu brahmalagotralaku (vri)tti pannu (pa)rayam evvaru 
gonam dala- 

cina brdhmanum jampina dosanam bovaru. 

‘Let it be auspicious. Saka year 1326 which corresponds to [the Jovian year] 
Tarana, Sravana [month] bright half, fifth day, Thursday. The respected Goli 
Somareddi, having set up a ghadiydramu in the temple of Bhavanarayana 
Perumal at Sarpapura, [donated] for the wages of the brahmins Obhalojhu 
and Simgaojhu one field (cenu) in the east ... and one field in the west ... 
total kha 5; for [acquiring these] fields, he paid 100 tamkas. 

This ghadiydramu is a religious endowment (dharma) and should last as long 
as the moon and sun [exist]. 

Whosoever opposes this temple service (kaimkarya) would lose the merits 
he had acquired. 

If anyone wishes to impose vritti taxes on these families of the brahmins 
connected with the ghadiydramu , he would incur the sin of killing a 
brahmin. ’ 

The date Saka 1326, Jovian year Tarana, 5th lunar day of the bright half of the 
month Sravana translates to 9 July 1404. Two brahmins were appointed for the 
maintenance of the water clock; they were given two pieces of land, one on the east of 
the village and another on the west, with a total area of 5 kha ; here kha probably stands 
for the area measure khdri or khdrika. This land was purchased for 100 tankas. 
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5.2.3. References to the Water Clock in Telugu Literary Works 

In the Telugu literary works also there are many references to water clocks. These 
have been collected by M. Somasekhara Sarma: 1546 

The water-clock that was in use in the Andhra country during the period 
under review [ca. 1325-1448] is a late device that worked by drawing in 
water. The ghatikd-pdtra or the bowl, which draws in water and sinks in the 
water in the big receptacle within a ghatikci of time was called gadiya-kuduku 
in Telugu. Koravi Goparaja compares very aptly the sun setting in the ocean 
with a gadiya-kuduku sinking in the sheet of water in the big receptacle. That 
this appliance operated in this way was further made clear by the passages 
in the Bhojardjvyam and the VTrabhara-vijayam, written by Anatamatya and 
Potana respectively. They refer to the sinking of the eagerly watched tamra- 
ghatikd-pdtra or the copper-bowl. The passage in the latter work referred to 
above, suggests that this appliance was also set up temporarily at the time of 
marriages, and other auspicious occasions, to ascertain and announce the 
precise auspicious lagna or moment. No sooner than the bowl sank in water 
than the time was announced to the public, by either striking a gong with a 
rod (called kodupu in Telugu) ... Time was calculated and announced in 
ghatikas of time beginning from sunrise to the sunset, and probably from the 
sunset to the sunrise. Vallabhamatya, the author of the Telugu drama 
Kndabhiramam, refers to the gadiyaram in the mosala (entrance hall) of the 
Andhra monarch at Warangal. Hearing the gadiyaramu strike sixteen 
(. rend-enimudul ), indicating thereby that sixteen ghatikas of time elapsed till 
then from the sunrise, Govinda Mancana Sarma ... suggests to his friend 
Tittibha Setti ... that it was a little past midday and time to go for dinner ... 


1546 


SarmaMS 1948, pp. 324-327, esp. 326-327; see also Kumari 1994. 
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6. TAs-i GhariyAl at the Court of FIruz ShAh Tughluq 

6.1. c AfIf on the Tas-i Ghadiyal 

In the first half of the eleventh century, Al-Blrunl describes, as was shown above, 
the mode of announcing time by means of the drum and conch-shell. During the next 
centuries, these sound-producing instruments appear to have been replaced by the brass 
or bronze gong ( ghadiyal ) on which a series of rapid blows separated the strokes for the 
ghatikas and those for the praharas. 

Shams-i Siraz c AfIf, a contemporary and chronicler of FIruz Shah Tughluq (r. 
1351-88), writes in his Tarikh-i FIruz Shahl that, soon after returning from the campaign 
at Thatta in Sind (1365-67), FIruz installed at the top of his palace at FIruzabad, the tcis- 
i ghadiyal. 1547 c AfIf does not provide any description, but dwells eloquently on the ‘seven 
merits’ of this device: aside from the fact that it can be used also at night and on cloudy 
days, its chief merit lay, according to him, in that it can tell the times of Muslim prayers 
every day and times of breaking fast during the month of Ramadan. 

In their translation of c AfIf’s work, Elliot and Dowson did not translate this 
chapter, but gave a bare summary, leading to much unwarranted speculation on the 
nature of this tas-i ghadiyal, the invention of which c AfIf attributes to the Sultan himself, 
in accordance with the habit of the courtiers of that age. 1548 

First of all, the Persian word tds here means ‘cup’ or ‘bowl’. From Babur’s 
memoirs we learn that ghadiyal is the name for the gong on which the intervals of time 
are announced with the strokes of a mallet. Therefore, this device set up by FIruz Shah 
consists of a cup and a gong. Second, the Mughal emperor Babur and Abu al-Fadl, the 
chief chronicler of Babur’s grandson Akbar, give a fairly detailed description of 
measuring time by means of the sinking bowl water clock and of announcing ghatTs and 
praharas (or pahars) by means of the gong known as ghadiyal / ghariydl. Extrapolating 
this information backwards to the time of FIruz Shah in the second half of the fourteenth 
century, it can be safely concluded that the device which FIruz Shah installed on the top 


1547 Tarakh-i Firm Shahi, Book III, ch. 18. 

1548 Elliot & Dawson, III, pp. 338. 
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of his palace is the same Ghatika-yantra, which was being used about the same time in 
Gujarat and in the Telugu-speaking areas for measuring and announcing time. 

On the other hand, c AfTf lays emphasis on the fact that the new device helps in 
determining the Muslim prayer times and the times for breaking the fast during the 
month of Ramadan. These times are based on the variable seasonal hours which the 
sinking bowl water clock cannot measure. But one can determine them with the help of 
the water clock and with a book of tables which show the variable times of prayers for 
every day of the year. Such books were well known at FTruz’s times. 

6.2. Was the Tas-i Ghadiyal an Automatic Device? 

However, several scholars wish to see here some kind of automatic device, such 
as those designed by ibn al-Razzaz al-Jazarl (1136-1206). 1549 But several factors go 
against this view. First, if the device set at the palace of FTruz Shah was an automatic 
machine in the manner of al-Jazarl, then its name would have been different; al-Jazarl 
calls the water clock incorporated in his automata as tarjahdr. It was also known as 
bingan in Iran. Then FTruz’s Shah’s device would also have been called by such a name 
and not tcis-i ghadiyal where the term ghadiyal is an Indian term denoting the gong. 

Second, the device which FTruz set up on his palace gate was such that when the 
ghatTs or praharas are struck, the sound was audible for a long distance. This is possible 
only with a gong, but not with any of the automata of al-JazarT. 

More important, al-JazarT’s automatic devices function on the regular movement 
of the various components; in principle, these cannot indicate the variable times of 
Muslim prayers. This can only done by the astrolabe, or with the water clock in 
combination with a book of appropriate tables where the times of prayers are listed for 
every day of the year for different latitudes. 


1549 


Cf. Hill 1974. 
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7. GHATIKA-YANTRA AT THE MUGHAL COURT 

7.1. Babur on the Water Clock 

Babur (r. 1526-30), the first Mughal emperor, was so impressed by this system of 
time-keeping that he adopted it, while introducing innovations in the mode of 
announcement. His lucid account deserves to be cited in full: 

So the people of Hind divide the night-and-day into 60 parts, each called a 
gharl. They also divide the night into four and the day into four, calling each 
part a pahr (watch) which in Persian is a pels. A watch and a watchman (pels 
u pcishan ) had been heard about (by us) in those countries (Transoxania), but 
without these particulars. Agreeing with the division into watches, a body of 
gharlalls is chosen and appointed in all considerable towns of Hindustan. 
They cast a broad brass (plate)..., perhaps as large as a tray ( tabaq ) and about 
two hands’ thickness; this they call gharlal and hang up in a high place (hi 
bulandylr-da). Also they have a vessel perforated at the bottom like an hour- 
cup (?) and filling in one gharl (i.e. 24 minutes). 

These gharlalls put this into water and wait till it fills. For example, they will 
put the perforated cup into water at day-birth; when it fills for the first time, 
they strike the gong once with the mallets; when a second time, twice, and 
so on till the end of the watch. They announce the end of the watch by several 
rapid blows of their mallets. After these they pause; then strike once more, 
if the first day watch has ended, twice if the second, three times if the third, 
and four times if the fourth. After the fourth day-watch, when the night- 
watches begin, these are gone through in the same way. 

It used to be the rule to beat the sign of a watch only when the watch ended; 
so that the sleepers chancing to wake in the night and hear the sound of third 
and fourth gharl, would not know whether it was of the second or third night- 
watch. I therefore ordered that at night or on a cloudy day the sign of the 
watch should be struck after that of the gharl, for example, that after striking 
the third gharl of the first watch, the gharlalls were to pause and then strike 
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the sign of the watch, in order to make it known that this third ghari was of 
the first night-watch. 1550 

7.2. Abu al-Fadl on the Water Clock 

The same system continued in Akbar’s reign also (1556-1605). Abu al-Fadl 
describes the practice under the title the ‘Institution of Gharyal, 1551 but there are some 
errors in his account: 

This is a round gong of mixed metal, shaped like a griddle but thicker, made 
of different sizes; and suspended by a cord. It may not be sounded except by 
royal command, and accompanies the royal equipage. 

The Hindu philosophers divide the day and night into four parts, each of 
which they call pahr. Throughout the greater part of the country, the pahr 
never exceeds nine gharis nor is less than six. The ghari is the sixtieth part 
of a nychthemeron, and is divided into sixty parts, each of which is called a 
pal which is again subdivided into sixty bipal. 

In order to ascertain and indicate time, a vessel of copper or other metal is 
made of a hundred tanks weight. In Persian it is called pingan. ... It is in the 
shape of a bowl narrower at the lower part, twelve fingers in height and 
breadth. A perforation is made below to admit of a golden tube being passed 
through, of the weight of one Masha, and in length the breadth of five 
fingers. 1552 It is placed in a basin of pure water in a place undisturbed by the 
wind. When the bowl is full of water, one ghari is elapsed, and in order that 
this should be known to far and near, the gong is struck once, and for the 
second time twice, and so on. When a pahr has elapsed, the number of gharis 
expired therein is first sounded and then more deliberately from one to four 
(according to the pahr), thus announcing the pahr struck. Thus when it is two 


1550 Babur, pp. 516-517. Babur’s innovation in the mode of announcing ghatis and praharas 
corresponds to the practice at the Nalanda monastery in the seventh century; cf. Table Rl. 

1551 AbQ al-Fadl 3, pp. 17-18. 

1552 It is obvious that a hemispherical bowl with a width (diameter of the mouth) of 12 fingers, cannot 
have a height also of 12 fingers; the height should be only 6 fingers. Professor A. J. Qaisar kindly 
compared Jarrett’s translation with the Persian original of the Nawalkishore Press: the original also 
mentions 12 fingers as the height. 
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pahr, (twelve o’ clock), the gong is struck twenty-sixth [sic!] times, taking 
the pahr at eight gharis. 

This description of the bowl is not the description of an actual bowl used at the 
court of Akbar; it looks more like an inaccurate rendering from a Sanskrit text. When 
the pahr consists of eight gharis, at the end of the second pahr, there will be 8 strokes 
for 8 gharis and 2 strokes for 2 pahrs. This makes 8 + 2 strokes, and not 26. 

7.3. Water Clock in Mughal Miniature Paintings 

This clumsy account is redeemed, to a large extent, by two miniature paintings 
executed at Akbar’s atelier in which the Ghatika-yantra is depicted very accurately. 1553 
In fact, these are the only pictorial depictions of this instrument. 1554 The first painting is 
related to the birth of Akbar. It shows Akbar’s father Humayun seated on a throne, with 
astronomers in attendance. The astronomers have measured the time of the birth by 
means of a water clock and a ring dial and drew up the native’s horoscope. The water 
clock, with the bowl floating in a large basin is drawn very clearly; in contrast, the ring 
dial is very small; one sees just the ring with suspension bracket; a sheet of paper with 
a fold in the middle indicates the horoscope. 

The second miniature is related to the birth of Salim, the future Jahangir. It shows 
Hindu and Muslim astronomers seated together, measuring the birth-time with a 
Ghatika-yantra, and the sun’s altitude with a ring dial (Cuda-yantra), and drawing up 
the horoscope. Here the perforated bowl and the ornate water basin are painted 
golden. 1555 

Abu al-Fadl states that time-keeping and announcing was the royal prerogative 
under Akbar. In the subsequent centuries, minor rulers also began to maintain water 
clocks at their palace gates and to regularly announce time. 


1553 Sarma 1992a. 

1554 British Library, Ms. Or. 12988, f. 20b; reproduced in Geeti Sen, Paintings from the Akbarnama: A 
Visual Chronicle of Mughal India, Calcutta 1984, PI. 57, pp. 130-131. 

1555 Museum of Fine Arts, Boston, #17.3112; reproduced in Stuart Cary Welch Imperial Mughal 
Painting, London 1978, PI. 16, pp. 70-71. 



Introduction 


3681 


8. GHATIKA-YANTRA IN MINOR KINGDOMS 

After the Mughals, smaller kingdoms also introduced this custom of measuring 
time with the Ghatika-yantra and announcing the intervals by strokes on the gong. 
According to the Lekhakamuktamani of Vatsarajaputra Haridasa Kayastha Srigauda, 
one of the 36 royal departments (said, corresponding to the kdrkhdnd of Akbar’s court) 
was called Turyagrha and contained water clocks for measuring time and various kinds 
of drums and trumpets for announcing it. 1556 This work is supposed to have been 
composed between 1550 and 1600 at the court of Amber in Rajasthan and may reflect 
the state of affairs there. 

A later ruler of Amber, Sawai Jai Singh (1688-1743) made use of the water clock 
in his astronomical researches. In this connection, Irfan Habib writes as follows: 1557 

A more refined way [of determining longitudes] had been suggested by 
Ptolemy; that was by measuring time, not distance, to establish relative 
longitudes. This was repeated in the zTj of Ulugh Beg: Lunar eclipse was to 
be availed of, and the time elapsing between the noon at each of the two 
places and the beginning and end of the eclipse was to be measured. Each 
difference of an hour in the periods elapsing at two places meant a difference 
of 15 degrees of longitude. Jai Singh copies this passage [in his Zij-i 
Muhammad ShdhT\, but makes a significant addition: As soon as the sun had 
reached and passed its highest altitude at noon, he says, the observer was to 
set up the time-keeping water vessel \finjdn-i db ] or sand-glass (shisha-i 
sd c at), and record the time until the eclipse began or ended. 

In a contemporary map of Jai Singh’s observatory at Jaipur, a small square at the 
northern boundary is marked as the place of the gliadialis (ghadiydlT-khbind ). 1558 


1556 Lekhakamuktamani, Ms. No. 464, Pothikhana, City Palace Library, Jaipur, 3.88 cd: turyagrhe 
saghati-yantrani rasdla-bhery-dnaka-turyani (in the turyagrha, [there shall be] water clocks, 
drums called rasala, bherT and anaka, and trumpets); I owe this information to the kind courtesy 
of the late Gopal Narayan Bahura of the Palace Library. 

1557 Habib 1977, p. 132. 

Sharma 2016, map on p. 128, no. 25. 


1558 
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9. Accounts of European Travellers 

Between the seventeenth and nineteenth centuries, several European visitors wrote 
about the sinking bowl and the mode of announcing time with its help in India. In his 
Geographical Account of Countries Round the Bay of Bengal, 1669 to 1679, Thomas 
Bowrey informs that most wealthy Muslims have set up water clocks in their front 
porches with two servants attending all the time, one to lift the bowl and set it up again 
and the other to strike the gong, and that this custom is emulated also by the English and 
Dutch in their factories. 1559 These accounts, often inaccurate and full of outlandish 
transcription of Indian names, do not add much to our knowledge, except to show that 
this archaic time measurement continued without much challenge from the European 
clocks. The following three accounts deserve our attention. 

9.1. John Gilchrist 1560 

The apparatus with which the hours are measured, and announced, consists of a 
shallow bell metal pan, named from its office G,huree,al, and suspended so as to be 
easily struck with a wooden mallet by the g,huree,alee, who thus strikes the gjiurees as 
they pass, and which he learns from an empty thin brass cup (kutoree) perforated at 
bottom, and placed on the surfaced of water, in a large vessel, where nothing can disturb 
it, while the water gradually fills the cup, and sinks it in the space of one gjiuree, to 
which this hour cup or kutoree has previously been adjusted astronomically by an 
astrolabe, used for such purposes in India. These kutorees are now and then found with 
their requisite divisions, and subdivisions, very scientifically marked in Sanscrit 
characters, and may have their uses for the more difficult and abstruse operations of the 
mathematician or astrologer, but for the ordinary occurrences of life, I believe the 
simple horology described above suffices (perhaps divided into the fourths of a gjiuree) 
the Asiaticks in general, who by the bye, are often wonderfully uniformed, respecting 
everything of this kind. 


1559 Thomas Bowrey, Geographical Account of Countries Round the Bay of Bengal, 1669 to 1679, ed. 
Lt.-Col. Sir Richard Carnac Temple, Hakluyt Society, Cambridge 1905, pp. 195-197. 

Gilchrist 1795, p. 88. 


1560 
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Six or eight people are required to attend the establishment of g,huree, four 
through the day, and as many at night, so that none but wealthy men or grandees can 
afford to support one as a necessary appendage of their consequence and rank. 

9.2. Mrs Meer Hasan Ali 1561 

Occasionally, of course, some bowls were made to measure the European hours 
of sixty minutes or half hours. The best of such European accounts is from Meer Hassan 
Ali’s English wife, who lived in Lucknow with her husband’s family for twelve years 
from 1816. In her Obser\>ations on Mussalmauns in India, Mrs. Meer Hassan Ali shows 
how the sinking bowl had become an integral part of the upper class Muslim households 
at the beginning of the nineteenth century: 

They have a simple method of measuring the hour, by means of a brass 
vessel, with a small aperture at the bottom, which, being floated on a tank or 
large pan of water, one drop to a second of time forces its way through the 
aperture into the floating vessel, on which marks are made outside and in, to 
direct the number of ghurries by the depth of water drawn into it; and in 
some places, a certain division of time is marked by the sinking of the vessel. 
Each hour, as it passes, is struck by the man on duty with a hammer on a 
broad plate of bell-metal, suspended to the branch of a tree, or to a rail: the 
gong of an English showman at the country fairs is the exact resemblance of 
the metal plates used in India for striking the hours on, and must, I think, 
have been introduced into England from the East. 

The durwan (gate-keeper), or the chokeedcirs (watchmen), keep the time. In 
most establishments, the watchmen are on guard two at a time, and are 
relieved at every watch, day and night. On these men devolves the care of 
observing the advance of time by the floating vessel, and striking the hour, 
in which duty they are required to be punctual, as many of the Mussalmauns’ 
services of prayer are scrupulously performed at the appointed hours. 1562 


1561 Ali 1974. 

1562 Ali 1974, pp. 55-56. 
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9.3. Edgar Thurston 

Edgar Thurston (1855-1935) joined the Ethnographic Survey of India in 1901 and 
made several valuable contributions such as the Castes and Tribes of Southern India 
(1909); later he became the superintendent of the Madras Museum. His Ethnographic 
Notes (1907) contains the following information on the use of the water clocks in 
southern India at the end of the nineteenth and beginning of the twentieth centuries: 1563 

This form of the time-measurer, made of a half cocoanut or copper, is still in 
use among native physicians, astrologers and others in Malabar. A cup of 
this nature was employed in the Civil Court at Mangalore in 1852, a peon 
being posted in charge of it, and beating on a gong the number of gadis 
[ghatis] every time that it sank. At the present day it is used on the occasion 
of marriage among higher Hindu castes. The Brahman priest brings the cup, 
and places the bridegroom in charge of it. It is the duty of the latter to count 
the gadis until the time fixed for his entrance into the wedding-booth. The 
apparatus is nowadays often replaced by a clock or watch, but the officiating 
priest insists on producing the cup, as he receives his fee for doing so.’ 

The method of computing time by means of a water clock, on which the 
gadiya [ghatikd] or nazhigai [ndlikd] (24 minutes) and jam or jamam [ydma] 
('7 gadiyas) are indicated by nicks on the inside of the cup, is still in vogue 
in the huzur and temple at Venkatagiri [Lat. 13;58° N, Long. 79;35° E]. The 
cup is in charge of a sepoy, who keeps time, and makes it known by beating 
a gong at the end of each gadiya or jam. To compensate for the seasonal 
variations of day and night, correction is made in the length of the periods. 
The hole in the cup, after it has been in use for some time, becomes dilated, 
and to correct the error, it is contracted by beating the cup with a hammer. 
A standard cup is kept for the purpose of regulating the water-clock. The 
computation of time by means of an hour-glass in some Brahman (especially 


1563 


Thurston 1907, p. 565-566. 
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Madhva) mutts. Mr. Percy Brown 1564 writes to me that Mr. J. L. Kipling 1565 
introduced the water-clock for use by the Police at the Lahore Museum, as 
the clock was always getting out of order. The bowl is a copper one, floated 
in an earthen bowl, and takes an hour to sink. It is in charge of the policeman 
on duty, who strikes a gong each time that it sinks. Water-clocks are in use 
in many places in the Punjab, and nearly always in connection with native 
sentry work. 

10. Water Clock at Places of Worship 

Even after the Ghatika-yantra was replaced by European clocks, the former 
continues to be used for ritual purposes in the places of worship of all major faiths in 
the Indian sub-continent. 

On the day of JanmastamT, the birth of Krsna is celebrated at all the temples of 
Mathura in Uttar Pradesh. The festivities commence at midnight when Krsna is 
supposed to have been born. At the Dwarakadhish temple, the precise time of midnight 
is said to be determined by means of the traditional water clock. 

At Jhalawar (Lat. 24;35° N, Long. 76; 10° E) in Rajasthan, at the Jain temple 
dedicated to Tirthankar Shantinath, Ghatika-yantra is still used to determine the time of 
various rituals. 1566 

At Ajmer, also in Rajasthan, at the mausoleum of Khwaja Moinuddin Chisti, there 
is no water clock to measure time any more, but there is still a ghadyali, the time-keeper, 
who announces in a certain ritual that six ghatTs have passed (R013). 

In the town of Sehwan in Sindh, Pakistan, there is the mausoleum of Shaikh 
Usman, popularly known as Qalandar Shahbaz. At this mausoleum, the sinking bowl 
was in use as late as 1973 for regulating the times of various daily rites. According to 
N. A. Baloch, the bowl must have been in use during the lifetime of the saint in the 
thirteenth century for determining the times of prayer and the time of the dance of the 
dervishes (, dhammal ) just after the Maghrib prayer. After the saint’s death, the 


1564 Percy Brown is a well known art-historian. 

1565 J. L. Kipling was the father of Rudyard Kipling. 

1566 Reported in The Hindu, New Delhi Edition, 24 April 1994; cf. Sarma 1994a. 
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ceremonies which became more elaborate were still performed according to the time 
measured by the water clock. In Sindhi, the bowl is called wato, the water basin in which 
it is made to float is known as degrro, and the gong gharryal . 1567 

11. Origin and Diffusion of the Sinking B owl Water Clock 

The sinking bowl type of water clock was not confined to India, it was used in 
many countries from Iran to Spain in west and from Myanmar to Indonesia in the east. 
It was used not only for regular time-keeping, but also to measure certain segments of 
time for the distribution of irrigation water in the west and to measure certain segments 
of time in cock-fights in South-East Asia. But where did it originate? 

The earliest mention of the sinking bowl, as shown above (3.1.2), occurs in the 
commentary of the Majjhimanikdya, written by Buddhaghosa in the first half of the fifth 
century in Sri Lanka. Here the bowl is not the basic model which measures the ghatT, 
but one that was specially prepared to measure one ydma, which unit is roughly equal 
to three ghcitTs at the low geographical latitude of Sri Lanka. Bowls that measured one 
ghatT must then be still older. Therefore, it is reasonable to suppose that the sinking bowl 
type of water clock was developed some time in the fourth century in the Indian Ocean 
region, either in Sri Lanka, or on the southern coast of India, or in one of the islands of 
the Malay Archipelago. It is also likely that the original inspiration for the sinking bowl 
came from the coconut shell, which is naturally endowed with a hole; water clocks made 
of well-scrubbed halves of the coconut shell survive in museums. 

However, there is one problem in this scenario. The use of the sinking bowl in Iran 
was mainly associated with the distribution of irrigation water from the underground 
system water channels called Qandt. While this Qandt system is said to be very 
ancient, 1568 it is not known when the distribution of irrigation water to individual farmers 
began to be regulated by means the sinking bowl. Therefore, it is difficult to say whether 
the sinking bowl used with the Qanats reached India and from there spread to South- 
East Asia, or whether it originated either in Sri Lanka or India, and thence spread 
westwards and eastwards. 


1567 Baloch 1979. 

1568 On Qanats, see Wulff 1966, pp. 249-256; Wulff 1968; English 1968. 
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11.1. Sinking Bowl Water Clock in the West 

Early records of the use of the sinking bowl in the west are not many; these go 
back only up to the tenth century. In his treatise of the astrolabe, Kitdb al- Amal bi 
I’Asturlab, dated 986, al-SufT laid down a procedure to graduate the inner sides of a very 
large sinking bowl into twelve hours. 1569 At the beginning of the thirteenth century, al- 
Jazarl, the author of the Kitcibfi mcfrifat al-hiyal al-handasiyya, incorporated the sinking 
bowl in two of his automatic clocks. On this Donald R. Hill says 1570 

‘Another mechanism used by al-Jazarl was the submersible bowl ( tarjahdr ); 
this had an orifice in its underside which caused it to submerge in pre¬ 
determined time. This was used in two water-clocks (category I, Chapters 3 
and 4), both of which operated on the closed-loop principle. The tarjahdr 
was used before this to time the allocation of irrigation water.’ 

The sinking bowl was also mentioned by Giyath al-Dln al-Kashl who was 
associated with the Samarqand observatory in the fifteenth century, according to Aydin 
Sayili: 

‘Giyath al Din speaks of water clocks constructed in the form of bowls with 
a hole at their bottom. They were placed upon the surface of the water, and 
they became filled gradually with the passage of time. ... It may be 
conjectured that these bowls were in use in the Samarqand observatory.’ 1571 

11.1.1. Sinking Bowl as an Irrigation Clock in Iran 

The Qandt system spread from Iran to other areas in the Middle East and then to 
North Africa and Spain; in some of these places, the distribution of water to individual 
cultivators was regulated by sinking bowls. About their use in Iran, Hans E. Wulff offers 
a very detailed account: 1572 

The distribution of irrigation water, especially that of qandt water gained 
after so much effort, is regulated by custom and law, often going back to pre- 


1569 Bruin 1968a, p. 56. 

1570 Hill 1998,1, pp. 26-27 (drawings). III, p. 205. 

1571 Sayili 1960, p. 288. 

Wulff 1966, pp. 254-256. 


1572 
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Islamic times and early Islamic codification. ... The water bailiff ( mir-db, 
ab-mal, db-bargarddn, dbgdr, lavdn, pdkdr, qdsem-db, barandar), who 
supervises the distribution from a hut near the distribution basin, has a large 
bowl ( kuzeh, fast) filled with water near him on the floor. When he begins 
time he places a small dish ( tastak, piyaleh, finjdn, finkal, peing) on the 
surface of the water so that it floats. Water gradually enters this dish through 
a small hole (surah, lubeh ) in its bottom until it eventually sinks down with 
a noise. This marks one time unit. As most customers are allotted a number 
of time units, a pebble is transferred from one jar into another each time the 
dish has gone down. When the last pebble has been transferred and the 
customer’s time is up, the water is directed to another channel. 

According to Steingass, the sinking bowl is also called bingdn in Persian, which 
he explains as follows: 

a copper bowl or basin with a hole bored in the bottom, which being placed 
in water is suffered to fill, and thus serves to measure the time that each 
cultivator is allowed to have water turned upon his land from a canal for the 
purposes of irrigation. 1573 

11.1.2. Sinking Bowl as an Irrigation Clock in North Africa and Spain 

About the use of water clocks for regulating the distribution of irrigation water, 
Thomas F. Glick published an important study, mentioning the types of water clocks 
used and their duration: 1574 

Sinking clocks have been continuously associated with the practice of 
irrigation in the Near East, particularly Persia and the Yemen ... It is still 
commonly used in many parts of North Africa and was the traditional 
measuring device of the small irrigation district of the Vail de Sego north of 
Valencia [in Spain], In the Vail de Sego there were two such clocks, the olla, 
which sank in about an hour, and a smaller version, the carapit, which sank 
in seven and a half minutes. ... 

1573 F. Steingass, A Comprehensive Persian-English Dictionary, London 1892, reprint: Delhi 1996, s.v. 

1574 Glick 1969, pp. 425-426. 
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The most typical clock of the North African oases was the qadus — that is, 
the bucket of a norm (hydraulic wheel), which when punctured with a hole 
became an outflow clepsydra. 

11.1.3. Sinking Bowl as an Irrigation Clock in India and Nepal 

Although the sinking bowl must have been used, aside from regular measuring of 
time, also as an irrigation clock in several parts of India, there do not seem to be any 
published records. The only tangible evidence we have is the copper bowl (R004) from 
Rampet, Pallar Valley, in Tamilnadu, now preserved in the Pitt Rivers Museum of 
Ethnology at Oxford. The village officer who superintends the distribution of the 
irrigation water was said to be designated as Nerkatti in Tamil and NTrganti in Kannada. 

Recently Olivia Aubriot studied the irrigation system in Aslewacaur, a village in 
central Nepal, and noticed that a sinking bowl is used there for distributing the irrigation 
water to different clients. 1575 

11.2. Sinking Bowl in South Asia and South-East Asia 

About the eastward diffusion of the sinking bowl, there can be no doubt that it 
spread from India, in some cases along with Indian terminology as well. Aside from its 
use for the regular measurement of time, the sinking bowl was also employed in timing 
the duration of cockfight in Bali and Thailand. While cockfights were held in Bali in 
religious rituals, in Thailand they were held to commemorate a legendary event. 1576 The 
only mention of this nature in India occurs in the encyclopedia called Mdnasolldsa, 
composed in 1129, by King Somesvara of the Western Chalukya dynasty, in connection 
with the regulation of the duration of quail {lavaka) fights: the quails are to fight for 24 
seconds and then rest for another 24 seconds: 

mdtrdsatena vimsena puryate toyadharaya \ 
tavat patram prakurvlta sd nddT kathitd budhaih | 
ekdin ca yodhayen nadim ekam visramayet tathd \ 


1575 Cf. Olivia Aubriot, L’eau, miroir d’une societe—Irrigation paysanne an Nepal central, CNRS 
[Centre national de la recherche scientifique] Editions, Paris 2004, pp. 175-182: L'horloge a eau : 
de l'astronomie a l'hydraulique (water clock; from astronomy to hydraulics). I owe this information 
to Dr Jerome Petit, Paris. 

1576 In both countries, betting in cockfights is now strictly prohibited. 
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visramanadTh sanityajya yodhayet pancanadikah 1777 
‘Let a vessel be made which can be filled with a jet of water in 120 mdtrds. 
That [duration] is called ncidT by wise men. Let the quail fight for one ncidT 
and rest for another ncidT. Leaving aside the nadis of rest, let it fight for [a 
total of] five nadis.' 

Obviously Somesvara is referring to the sinking bowl water clock. But he defines 
ncidT as consisting of 120 mdtrds, i.e. time taken to utter 120 short syllables (or 60 long 
syllables), which constitute just 1 vighatikd or 24 seconds. Therefore, his nadT is entirely 
different from the standard nadT which is equal to 24 minutes. Probably this shorter ncidT 
is used only in the fight of quails. 

Fred B. Eiseman writes that in Bali, the water clock used in cockfight has a 
duration of 10 seconds only, which is the time allowed for one round of fight. 1578 

11.2.1. Sri Lanka (formerly Ceylon) 

Mention has been made above (3.1.2) of the large sinking bowl that measured one 
ydma in the fifth century. It is not known how time was measured in subsequent 
centuries in Buddhist monasteries. In the seventeenth century, however, measuring time 
with the sinking bowl became the exclusive privilege of the king, according to Robert 
Knox (1681), who reports as follows: 1579 

Their day, which they call Dausack, they divide into Thirty Pays, hours or 
parts, and begin their account from the Sun rising, and their Night also into 
as many, and begin from Sun-setting: So that the Fifteenth Pay is Twelve a 
Clock at Noon. They have a Flower by which they judge of the time, which 
constantly blows open seven Pays before Night. 

They have no Clocks, Hour-glasses, or Sun-Dials, but keep their time by 
guess. The King indeed hath a kind of Instrument to measure time. It is a 


1577 Manasollasa of King Bhulokamalla Somesvara, ed. G. K. Shrigondekar, vol. II, Baroda 1939 (GOS 
84), p. 257. 

1578 Fred B. Eiseman, Jr. Bali: Sekala and Niskala, Essays on Religion, Ritual, and Art, Berkley- 
Singapore 1990, p. 248. 

1579 Robert Knox, An Historical Relation of the Island Ceylon in the East Indies, [London 1681], with 
an Introduction and Afterword by Dr H. A. I. Goonetileke, third facsimile reprint, Navrang, New 
Delhi 1995, p. 111. 
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Copper Dish holding about a Pint, with a very small hole in the bottom. This 
Dish they set a swimming in an Earthen Pot of water, the water leaking in at 
the bottom till the Dish be full, it sinks. And then they take it out, and set it 
empty on the water again, and that makes one Pay. Few or none use this but 
the King, who keeps a man on purpose to watch it continually. The People 
will use it upon some occasions, as if they are to sow their Corn at any 
particular hour, as being the good lucky Season, then they make use of the 
Copper Pan, to know the time exactly. 

But in later times, sinking bowl appears to have been used even outside the royal 
palace. The Pitt Rivers Museum of Ethnology, Oxford, owns a specimen from Sri Lanka 
which must have been made at the end of the nineteenth or the beginning of the twentieth 
century (R005). 

11.2.2. Nepal 

On the use of the sinking bowl in Nepal for regular time-keeping, Thurston reports 
as follows: 1580 

In Nepal the measurement time is regulated in the same manner [as in India]. 
Each time the vessel sinks, a gong is struck, in progressive numbers from 
dawn to noon. After noon, the first ghari struck indicates the number of 
gharis which remain of the day till sunset. Day is considered to begin when 
the tiles on a house can be counted, or when the hairs on the back of a man’s 
hand can be discerned against the sky. 

At Hanumandhoka Palace, and also at Gorkha Palace, it is said that time was 
measured with a water clock and announced regularly up to the beginning of the 
twentieth century. Recently Olivia Aubriot studied the irrigation system in Aslewacaur, 
a village in central Nepal, and noticed that sinking bowl water clock was used there for 
distributing the irrigation water to individual farmers. 1581 


1580 Thurston 1907, pp. 563-564. 

Cf. Olivia Aubriot, L’eau, rniroir d’une societe—Irrigation paysanne an Nepal central, CNRS 
Editions, Paris 2004, pp. 175-182: L'horloge a eau : de l'astronomie a l'hydraulique" (water clock, 
from astronomy to hydraulics). I owe this information to Dr Jerome Petit, Paris. 


1581 
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11.2.3. Myanmar (formerly Burma) 

About Myanmar, fortunately there exists a sinking bowl which was used at the 
emperor’s palace in the nineteenth century (R006) as well as a description of it by John 
Nisbet of 1901: 1582 

Each day was under Burmese rule divided into sixty hours ( Nayi ), and 
subdivided into eight watches, each of about three hours, which varied in 
length at different seasons of the year according as the days and nights were 
relatively longer or shorter. The Nayi or ‘time measurer’ was a copper cup 
having a tiny perforation at the base, which, being inserted in water, sank to 
a particular mark within a given time. The Nayi had various subdivisions 
from ‘ten winks of an eye’ ( Kanct ) upwards, but these terms were seldom 
used except in astrological works. As each Nayi was thus measured off a 
gong was beaten, and at every third hour the great drum-shaped gong was 
sounded from the Pahozin or time-keeper’s tower within the inner precincts 
of the royal palace at the eastern gate. One beat of the drum denoted nine 
o’clock in the morning or evening, two beats twelve o’clock, three beats 
three o’clock, and four beats six o’clock. From Pahd the beats were repeated 
on large bells by all the guards throughout the palace. To ensure the attention 
to this matter in the olden days, the timekeeper could be carried off and sold 
in the public market if he were negligent in the discharge of his duties, being 
then forced to pay a fine in the shape of ransom. 

Now, under British rule, wherever there are jails, police stations, treasury 
guards, and so forth, the hours are marked off by beat of a gong. Hence, in 
towns, the word Nayi has now come to mean both the hour, measured by the 
European method, and the clock or watch by which it is measured. 


1582 


John Nisbet, Burma under British Rule - and before, Archibald Constable & Co, Westminster 1901, 
vol. II, pp. 288-289. 
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11.2.4. Indonesia 

In Indonesia, there is a considerable influence of Sanskrit language and Hindu 
religion in the islands of Java and Bali. Consequently, many Indian units of time 
measurement have been absorbed there, as described by Lewis Pyenson: 1583 

Indian astronomy was certainly present in Old Javanese texts of Brahman 
inspiration dating from the ninth and tenth centuries. The Indian time units 
of day and night — divasa for 24 hours; muhurta, ksana for 48 minutes; 
ghati, ghatika, nadi, nadika for 24 minutes (30 kala); kala for 48 seconds— 
all are present in the language. In Old Javanese poetry composed in Indian 
meter, however, the natural day is divided into equal parts of 8 hours, 
calculated from sunrise to sunset. The word for ‘hour’ is also that for ‘stroke’ 
or ‘fall’, suggesting hours being signalled by a striking device. 

It is not known whether the sinking bowl was ever used for time-keeping, but in 
the island of Bali, it was used for timing the cockfight. Here cockfight was not a sport 
for amusement, but part of the ritual of exorcising evil spirits by spilling the blood of 
cocks. It was generally held in temples, but sometimes also in private homes as a 
purification ceremony. Fred B. Eiseman describes the use of the sinking bowl in these 
cockfights thus: 1584 

When the birds are pulled apart, the time keeper starts his clock, called 
ceeng. It is a half coconut shell with a hole in the bottom, placed, large side 
up, in a bucket [ cobek ] of water. It sinks in about 10 seconds, or one ceeng. 
The cocks are allowed three ceengs to recoup between rounds. 

11.2.5. Thailand (formerly Siam) 

In Thailand, on the other hand, cockfights were held to commemorate the victory 
of the Siamese prince Naresuan over a Burmese prince in their legendary cockfight in 


1583 Lewis Pyenson, ‘Assimilation and Innovation in Indonesian Science’ in: Morris F. Low (ed), 
Beyond Joseph Needham; Science, Technology, and Medicine in East and Southeast Asia, [special 
issue of the] OSIRIS, A Research Journal devoted to the History of Science and its Cultural 
Influences, Second series, Volume 13, 1998, pp. 34-47. 

1584 Fred B. Eiseman, Jr. Bali: Sekala and Niskala: Essays on Religion, Ritual, and Art, Berkley - 
Singapore, 1990, pp. 240-250, p. 244 illustration of the water clock. 
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the second half of the sixteenth century. In these cockfights time was measured with a 
sinking bowl water clock (naliga nam ), as the illustration below shows. 



Figure R4 - Cockfight with a water clock in Thailand 
(illustration from a popular book on folklore, courtesy Professor Ampha Otrakhul) 

11.2.6. China 


In China, the prevailing water clock was the inflow type with a series of water 
tanks, but the sinking bowl type was also known, according to Needham who states: 1585 

The Chinese also knew another archaic device, the inverse variant of the 
outflow clepsydra, a floating bowl with a hole in its bottom so adjusted that 
it took a specific time to sink. ... A Chinese example is afforded by the work 
of Thank monk Hui-Yuan, who arranged a series of lotus-shaped bowls to 
sink one after another during the twelve double-hours (Thang Yu Lin, ch.5, 
p. 31b). 


1585 


Needham 1959, p. 315 and footnote h. 
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Figure R5 - Water Clocks in the Pitt Rivers Museum of Ethnology, Oxford (photo by S. R. Sarma) 
First row, left to right: Mirzapur, Mandalay (Myanmar), Lord Shand’s 1; 
second row: Rampet, Lord Shand’s 2, Uva, Sri Lanka; 
third row: Malabar. 


12. Extant Specimens 

The sinking bowl type of water clock was in use throughout India (and also in 
South Asia and South-East Asia) until end of the nineteenth century. Writing in 1872, 
Baden Powell, reports thus: ‘This article is in common use, and by it all police guards, 
&c, keep the time, striking their gong as each hour comes round.’ 1586 One would 
therefore expect scores of water clocks to be surviving in every part of India. But people 
usually recycle unused copper or brass vessels and therefore there are few specimens 
extant. 1587 Of late, some former Maharajas have established museums inside their 
palaces and began to display artefacts of historical interest. Thus in the palace museums 
at Bharatpur, Bundi, Kota, Udaipur (all in Rajasthan) and Ramnagar (in Uttar Pradesh) 
there are displayed ensembles of the perforated bowl, water basin and gong. 

The largest collection of water clocks—of different shapes, sizes and materials— 
is to be found in the Pitt Rivers Museum of Et hn ology at Oxford. While some of these 


1586 


1587 


Powell 1872, p. 200. 

It is not known whether any specimens are preserved in any South-Asian or South-East Asian 
countries; a friend informs me that he saw a specimen in the Ankor Wat Museum in Cambodia. 
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were made to measure the traditional Indian unit of ghatT or its fractions, others were 
made to measure the hour of 60 minutes, introduced by the British Colonial 
administration, or its fractions. Yet there is one more specimen which was not intended 
to measure time as such, but to measure the duration of irrigation water supply into 
different fields. 

There are said to also bowls that measured three ghcitis (72 minutes). The German 
Baron Hermann von Schlagintweit-Sakimlimski, who undertook a scientific expedition 
to northern India between 1855 and 1857, collected two such bowls from Panipat and 
Varanasi and one metal gong. 15Sfi Some of the Indian artefacts collected by him are now 
with different museums in Germany; 1589 but there is no trace of the two water clocks, 
nor of the gong. 

In the following pages, the water clocks of the Pitt Rivers Museum will be 
described first and then a few other specimens that I have seen. 


1588 Schlagintweit-Sakiinliinski 1871, pp. 129-130. 

1589 Armitage 1989. 
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R001 ® WATER CLOCK FROM MIRZAPUR, UTTAR PRADESH 


Diameter 160 mm, height 66 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1892.49.108) 



Figure R001.1 - Water Clock (photo by S. R. Sarma) 

Low, shallow bowl made of copper, not quite hemispherical in shape. According 
to the museum records, it was manufactured at Mirzapur for the use of police guards. 
Its original duration must have been 60 minutes but now, possibly because the orifice 
had become enlarged through constant use, the bowl is said to sink between 55 to 58 
minutes. It was presented to the Museum by the well-known ethnologist William Crooke 
(1848-1922) of the Bengal Civil Service in 1892. Since the bowl is calibrated to measure 
the European hour of 60 minutes instead of the traditional ghatT of 24 minutes, it must 
have been manufactured in the 19th century. 
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R002® WATER CLOCK 

Diameter 160 to 173 mm, height 100 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1916.40.1) 



Figure R002.1 - Water clock (photo by S. R. Sarma) 


Bowl made of hammered copper with an oval mouth and conical shape. The 
duration of immersion is 27 minutes. Originally it must have been made to measure half- 
an-hour of 30 minutes. Through constant use, the orifice became larger and the bowl 
sinks faster. The exact place of its manufacture is not known. 

From Lord Shand’s collection; bought at Steven’s Auction Rooms, lot 108, May 


1916. 
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R003® WATER CLOCK 

Diameter 140 to 145 mm, height 75 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1916.40.2) 



Figure R003.1 - Water clock (photo by S. R. Sarma) 


Bowl made of hammered copper with an oval mouth and conical shape. Its 
duration of immersion is said to be 27 to 2816 minutes. Like the previous one, this too 
must originally have been made to measure 30 minutes. Through constant use, the 
orifice became larger and the bowl sinks faster. The exact place of its manufacture is 
not known. 

From Lord Shand’s collection; bought at Steven’s Auction Rooms, lot 108, May 


1916. 
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R004® IRRIGATION WATER CLOCK FROM RAMPET, TAMIL NADU 


Diameter 119 mm, height 68 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1916.32.1) 



Figure R004.1 - Irrigation water clock (photo by S. R. Sarma) 


The bowl is made by joining two copper pieces, with interlocking teeth. The 
museum label reads: ‘ Kinni , water clock used by the nerkattis . For measuring irrigation 
‘turns’, Palar Valley, near Rampet, Madras Presidency], 1916. Presented by F. J. 
Richards, 1916.’ The duration of immersion is not recorded. 

Professor K. Ramasubramanian informs me that the term kinni denotes in Tamil a 
small hemispherical bowl; the cognate term in Telugu is ginne. The synonym in Hindi 
is katord, which word is indeed used to refer to the bowl of the water clock. According 
to H. H. Wilson’s A Glossary of Judiacial and Revenue Terms, the terms niragante, 
nirugante, nirganti (the first i is long) in Kannada refer to a ‘a village officer who 
superintends the distribution of water for irrigation’. Nerkatti in Tamil must be a related 


term. 
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R005 ® WATER CLOCK FROM UVA PROVINCE, SRI LANKA 

Diameter 100 mm, height 49 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1923.75.1) 



Figure R005.1 - Water clock (photo by S. R. Sarma) 


Very thin copper bowl; the duration of its immersion is said to be 11 minutes; 
probably it was originally made to measure a half ghati of 12 minutes. 

It was bought from A. M. Hocart in June 1923. 
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R006® WATER CLOCK, CALLED NAYI, LROM THE EMPEROR’S PALACE AT 
MANDALAY, MYANMAR 


Diameter at the base 132 mm, at the mouth 149 mm, height 105 mm 
Oxford, Pitt Rivers Museum of Ethnology (# 1892.41.37.1) 



The copper bowl is rather large with an almost cylindrical shape. The duration of 
immersion is not recorded, but possibly it is one nayi of 24 minutes, which is the 
Burmese equivalent of the Indian ghati. This bowl is accompanied by eight large bone 
beads strung in a wire for counting the nayis as they are completed. The Burmese 
equivalent of prahara varied from 7 or 8 nayis according to the seasons. As explained 
in the introduction, at the completion of each nayi, a gong was beaten, and after each 
prahara or at every third hour a drum-shaped gong was sounded from the timekeeper’s 
tower in the royal palace. 

Donated by Major R. C. Temple in September 1892. 
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R007® WATER CLOCK MADE OF COCONUT SHELL FROM MALABAR 

Diameter 112 mm, height 37 mm 

Oxford, Pitt Rivers Museum of Ethnology (# 1905.8.3) 



Figure R007.1 - Water clock made of coconut shell (photo by S. R. Sarma) 

It is made of coconut shell, the duration of its immersion is not recorded. It was 
gifted by in 1905 by Edgar Thurston, the well-known ethnographer and one time 
superintendent of the Madras Government Museum, who writes as follows: 1590 

‘This form of time-measurer, made of a half coconut or copper, is still in use 
among native physicians, astrologers, and others in Malabar. A cup of this 
nature was employed in the Civil Court at Mangalore in 1852, a peon being 
posted in charge of it, and beating on a gong the number of gadis [=ghat is] 
every time that it sank. At the present day it is used on the occasion of 
marriage among higher Hindu castes. The Brahmin priest brings the cup, and 
places the bridegroom in charge of it.’ 


1590 


Thurston 1907, p. 565. 
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R008® WATER CLOCK, NOT SIGNED, NOT DATED 
Diameter 115 mm , height 39 mm 

London, The Guildhall Library, The Worshipful Company of Clock-Makers’ Collection 
(# 646) 



Figure R008.1 - Water clock (photo by S. R. Sarma) 


Low shallow cup made of copper. At the bottom, there is a small dimple-like 
depression around the orifice. When the orifice became enlarged after long use, a gold 
bush was inserted into the orifice and hammered flush with the surface, thus restoring 
the orifice to the original size. 

The duration of immersion and the provenance are not known. 
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R009® WATER CLOCK FROM KANDY, SRI LANKA 

Diameter 116 mm, height 50 mm, thickness 1 mm 
London, Horniman Museum (# 19-140) 



Figure R009.1 - Water clock (photo by S. R. Sarma) 

Very thin copper bowl with a small dimple-like depression around the orifice. The 
duration of its immersion is not recorded. 
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R010 WATER CLOCK MADE OF COCONUT SHELL 
Diameter ? 

Chennai, Government Museum 



Figure R010.1 - Water clock made of coconut shell (photo by Prof. S. Ramaratnam) 


Edgar Thurston, the then superintendent of the Madras Museum, wrote in 1907 
that ‘the Madras museum possesses several specimens of a primitive form of horologe, 
or water clock.’ 1591 But in 1994, there remained just one specimen which was made of 
coconut shell. At my request, Prof. S. Ramaratnam visited the museum; he was allowed 
to float the bowl in a bucket of water and it sunk exactly in 24 minutes (= ghati). 1592 


1591 


1592 


Thurston 1907, p. 562. 
Sarma 1994b, p. 513. 
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RO11 WATER CLOCK, FULL ENSEMBLE OF BOWL, BASIN AND GONG 1593 

Diameter of the bowl 150 mm; diameter of the larger vessel 310 mm 
Kota, Rao Madho Singh Museum 

A full ensemble of bowl, basin and gong are displayed on an iron stand in this 
museum established in the royal palace of Kota in Rajasthan. Professor Virendra Nath 
Sharma examined the duration of the immersion of the bowl; his report reads thus: 

‘In January 1993, the author took several readings with the ghatT instrument 
of Kota and found that its little bowl sank in water once every 24 min 17 sec 
± 6 sec. However, when the author repeated his readings a few years later, 
in January 2000, he found that the little bowl sank at the rate of every 22 min 
38 sec ± 6 sec. Evidently, the hole at the bottom of the little bowl had become 
a bit wider by then. One of the readings of the author, which was discarded 
by him, was as high as 28 min 24 sec. The author noticed that at that moment, 
the little bowl was touching the side of the larger bowl, and thus took a longer 
time to sink. It seems that one has to constantly watch the little bowl as 
convection currents in water keep pushing it towards the side of the larger 
bowl causing an error. Further surface tension of the water can also cause a 
delay in sinking of the bowl.’ 


1593 


Entry based on Sharma 2000, pp. 241-243. 
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R012® WATER CLOCK: BOWL AND BASIN (MODERN RECONSTRUCTION) 

Diameter of the basin 464 mm, diameter of the bowl 317 mm 
PLU 



Figure R012.1 - Water Clock Bowl and Basin (photo by S. R. Sarma) 

It is a modem reconstruction in copper; it is not known where it was produced. 


Provenance 

Hagens Clock Manor Museum, Evergreen, Colorado; The Time Museum, 
Rockford, Ill. (# D1004); Christie’s, London, auction 14 April 1988; Brussels, PC; PLU 

Bibliography 

Turner 1984, pp. 54-55, no. 3 

Christie’s, South Kensington, Time Measuring Instruments from the Time Museum, 
auction catalogue, Thursday 14 April 1988, p. 19, lot 24. 
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R013 WATER CLOCK IN THE DARGAH OF KHWAJA MOINUDDIN CHISHTI 
AT AJMER 1594 

The mausoleum ( dargah ) of Khwaja Moinuddin Chishti is a renowned place of 
pilgrimage at Ajmer in Rajasthan. Because of the Dargah, the city itself is respectfully 
referred to as Ajmer Sharif (the holy Ajmer). 


Figure R013.1 - The gate built by Mahmud Khalji of Malwa 
(photo by S. R. Sarma) 


1594 


I am grateful to Dr Syed Liyaqat Hussain Moini of Aligarh Muslim University for facilitating my 
visit to the Dargah. 
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Dr Syed Liyaqat Hussain Moini of Aligarh Muslim University, the members of 
whose family hold hereditary offices at the Dargah, wrote extensively on this Dargah. 
In a paper entitled ‘Rituals and Customary Practices at the Dargah of Ajmer,’ he 
mentions the Ghadiyali, the timekeeper of the Dargah, announcing in a ritual that six 
gharis have passed. 1595 

When I read this, I became curious to know whether a water clock was still used 
for measuring time at the Dargah, and I contacted Dr Moini. He told me that they do not 
use water clock any more, but some equipment is still there. He also added that the 
Ghadiyalf s position has been hereditary. Since the family of the present incumbent can 
be traced back to the time of Akbar, the practice of measuring time with the water clock 
and announcing it with strokes on a gong must have prevailed at least from the time of 
Akbar in the sixteenth century. 



Figure R013.2 - Water clock room with the build-in marble basin, gongs and mallets 

(photo by S. R. Sarma) 


1595 


Moini 1989, p. 68. 







R013 - Water Clock in the Dargah of Khwaja Moinuddin Chishti at Ajmer 
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With this knowledge of the background, I visited Ajmer on 7 February 1998; Dr 
Moini kindly arranged that a member of his family accompanied me to the Dargah. On 
the south side of the second inner gate built by the Sultan Mahmud Khalji of Malwa, 
who paid a visit to the shrine in 1455, there is a small room at the middle level which 
houses the ensemble of the water clock. In a corner of the room is a small platform with 
a sunken marble basin of about 275 mm diameter. It used to be filled with water and the 
perforated bowl was made to float on the water for measuring time. The floating bowl 
is not extant any more. 

The original gong, said to be from the time of Akbar, is extant, but broken. At the 
moment, there are two modern gongs, with diameters of 448 mm and 198 mm 
respectively and three wooden mallets of different sizes. With these, they ring the hours, 
not regularly but at certain prescribed hours. 



Figure R013.3 - Marble basin filled with water and a modern cup was made to float for photography 

(photo by S. R. Sarma) 








S. METAL INSTRUMENTS DESIGNED BY SAWAI JAI SINGH 


INTRODUCTION 

The focus of this section will be on the metal instruments used by the astronomer- 
prince Sawai Jai Singh of Jaipur before he replaced them with large masonry 
instruments. 159 *’ But first a brief introduction to his life and work. 1597 

1. Sawai Jai Singh 

Jai Singh was born on 3 November 1688. When he was barely 11 years old, he 
ascended, on 25 January 1700, the throne of Amber in Rajasthan, which was a semi- 
autonomous kingdom under the Mughal rule. He served several Mughal rulers, taking 
active role in their struggles for succession. Through his diplomatic skill, he expanded 
his kingdom several-fold and became the most powerful of the feudatories of the 
Mughal emperor, who gave him the title sawcil , meaning that he is one quarter more 
brilliant than his illustrious ancestor who bore the same name. After an active life of 
nearly half a century - active in political intrigue, warfare, city building and learned 
activities - he died on 2 October 1743. 

In spite of the incessant political upheaval, Jai Singh’s rule ushered in a golden era 
of arts and sciences. His lasting contributions are architectural and astronomical. He 
built the new capital city Jaipur with its broad and straight roads in a rectangular grid 
pattern, to which he attracted a large number of scholars, artists and craft-persons. In 
the realm of astronomy, in order to prepare an accurate calendar, he gathered at his court 
astronomers of various faiths and traditions—at first Hindus and Muslims, and later, 
also Europeans—and initiated a systematic programme observations. Initially he 
experimented with portable instruments of diverse types, but finally designed majestic 


1596 Jai Singh’s masonry instruments will not be covered in this catalogue; they are adequately and 
competently described in Sharma 2016. 

1597 Cf. V. S. Bhatnagar, Life and Times of Sawai Jai Singh, Delhi 1974; Garrett & Guleri 1902, pp. 9- 
13; Kaye 1918, pp. 1.7; Sharma 2016, pp. 1-4; see also Pingree 1978b; Pingree 1999; CESS, 3, pp. 
63-64; 5. pp. 117-118. 
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instruments in masonry with which he set up five observatories at Delhi, Jaipur, 
Varanasi, Ujjain and Mathura. 1598 

1.1. Jai Singh’s Astronomical Efforts 

Jai Singh appears to have been initiated at an early age into the study of Sanskrit 
astronomical texts by his religious preceptor Jagannatha Samrat. Aware of the 
discrepancy between the computed and observed positions of the heavenly bodies, Jai 
Singh decided to prepare new astronomical tables based on his own observations. Since 
the Islamic world paid greater attention to observational astronomy and hence possessed 
more sophisticated instruments, he turned to Muslim astronomers and to their Arabic 
and Persian manuals on instruments. At first he took observations with small portable 
brass and wooden instruments that were available at that time, but was not satisfied with 
the results. In order to obtain as minute readings as possible, he ordered much larger 
instruments in metal, but mounting and pivoting the heavy metal parts proved to be 
problematic. 

Therefore he abandoned brass instruments altogether and began designing huge 
instruments in masonry. The inspiration for large masonry instruments came from the 
Samarqand observatory. But Jai Singh’s genius lay in elegantly translating the designs 
into stone and plaster. These instruments are starkly functional and, unlike his other 
constructions, have no ornamentation whatsoever. Particularly ingenious is the idea of 
complementary pairs of the Jayaprakasa-yantra and the Rama-yantra, where the 
observer could walk into the instruments and note the readings on the scales accurately. 
While his workmen could not cope with the problems connected with making large 
metal instruments, his architects and masons could elegantly solve the problems of 
masonry instruments. 

With these masonry instruments, the first observatory was set up at Delhi around 
1724. The observatory at Jaipur may have been built between 1727 and 1734; the others 
at Ujjain, Benares and Mathura thereafter between 1734 and 1738. The one at Mathura 
does not survive any more. After the completion of the Jaipur Observatory, it became 


1598 


The simple elegance of these masonry instruments inspired many imitations in India and abroad. 
Some of these will be described in Apx.E. 
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the principal centre of observation. Here are assembled the largest number of 
instruments. 

About 1727, when the Delhi observatory was already erected and the others were 
in the planning stage, Jai Singh heard that the European nations had made great progress 
in astronomy. Therefore, he sent a delegation to Portugal in 1727. This delegation 
returned in 1730, bringing with them, among others, the astronomical tables Tabulae 
astronomicae Ludovici of the French astronomer Philip de la Hire which were published 
in 1702. These tables were received with great enthusiasm, and a French physician 
named Josef Du Bois was entrusted with their translation. 1599 

Jai Singh found certain discrepancies between Fa Hire’s tables and the observed 
values regarding the longitude of the moon. As Du Bois and other Europeans could not 
explain the discrepancies, Jai Singh addressed a set of five specific questions to a Jesuit 
by name Claude Boudier who was then at the French colony of Chandernagore, and 
invited him to Jaipur. Boudier set out for Jaipur in January of 1734. On the way, while 
observing the solar eclipse on 3 May 1734 at Delhi, he too noticed that the observed 
time of the eclipse did not agree with Fa Hire’s tables. Boudier spent about two years at 
Jaipur and returned to his mission in 1736. 1600 

1.2. Zlj-i Muhammad Shahl 

Jai Singh got prepared a set of new astronomical tables in Persian and named them 
Zlj-i Muhammad Shahl after the reigning Mughal emperor Muhammad Shah. 1601 There 
are said to be some fifty manuscripts extant, but the full text has not been published so 
far. Of this work, the star catalogue is dated 1725-1726 and the preface was written after 
1734. However, these tables are not based on the observations carried out at the five 
observatories with the aid of the masonry instruments designed especially for this 
purpose. Instead, these were derived in large parts from the tables of Ulugh Beg and 


1599 Sharma 2016, pp. 301-302; see also Mercier 1993. 

1600 Sharma 2016, pp. 302-303. 

On the contents of this work, see Hunter 1799, pp. 205-209; Mercier 1984, pp. 153-157; Sharma 
2016, pp. 238-265:323-341. 


1601 
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Philip de la Hire. Raymond Merrier 1602 and Benno van Dalen 1603 argue convincingly that 
the star catalogue in the ZTj-i Muhammad ShdhT is substantially the same as that in Ulugh 
Beg’s zTj, but updated to Jai Singh’s time by the addition of the precession, and that the 
tables of the sun, moon and planets are all identical with those of La Hire, apart from a 
mere change of meridian from Paris to Delhi. 

It is obvious that Jai Singh’s endeavours did not lead to any new discovery in 
astronomy. But there is no doubt that under his auspices, Hindu and Islamic traditions 
of mathematical astronomy were cultivated, perhaps for the last time, very intensively, 
before they were overshadowed by the new astronomical theories and instruments 
coming from Europe. 

1.3. Translation Programme 

As the work on the observatories progressed, Jai Singh’s interest in Islamic 
astronomical tradition deepened and he launched also an ambitious programme of 
translation of the major works of Islamic mathematical astronomy into Sanskrit. 1604 
Under this programme, Jagannatha translated Euclid’s Elements 1605 and Ptolemy’s 
Almagest, 1606 both from the Arabic versions prepared by Naslr al-Dln al-TusI (1201- 
1274). Nayanasukha Upadhyaya rendered, with the help of Muhammad c Abid, the 
Spherics of Theodosius from the Arabic version of Qusta ibn Luqa al-Ba’labakl into 


1602 Mercier 1984. 

1603 Dalen 2000. 

1604 Cf. Pingree 1978a; Pingree 2000; Sarma 1998; Sarma 2002. 

1605 The Rekhaganita of Jaganntha, ed. H. Dhruva & K. Trivedin, Bombay Sanskrit Series 61-62, 
Bombay 1901-1902. 

1606 Jagannatha 1967-69; Jagannatha 1976. Some of the available manuscripts contain, besides the 
translation of the thirteen books of the Almagest, five more chapters entitled Yantradhyaya, 
Jyotpatti, Madhyamadhikara, Spastadhikara and Triprasnadhikara. These five chapters can be 
treated as an independent work in the style of the traditional siddhantas. These chapters are edited 
by Muralldhara Caturveda under the title Siddhanta-samrat (Jagannatha 1976). Under the aegis of 
Indian Institute of Astronomical and Sanskrit Research, a team of scholars headed by Ram Swarup 
Sharma, published the thirteen books constituting the translation of the Almagest and the additional 
five chapters in three large volumes; this edition is practically unreadable as it violates all 
principles of textual criticism and also the basic norms of book production. 
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Sanskrit. He also translated chapter 11 of the second book of Nasir al-Din’s Tadhkira 
together with the commentary of al-Birjandl. 1607 

1.4. Hindu, Muslim and European Astronomers at Jai Singh’s Court 

In these tasks of designing instruments and translating Arabic and Persian texts 
into Sanskrit, Jai Singh was assisted by a large number of astronomers, both Hindu and 
Muslim. Notable among the Hindus were Jagannatha Samrat, Nayanasukha Upadhyaya 
and Kevalarama. The translations by the first two scholars have been mentioned above. 
Kevalarama, who was awarded the title of the Jyotisardya (Astronomer Royal), helped 
in rendering La Hire’s tables in Sanskrit. 1608 

Among the Muslim Nujumls, mention may be made of Muhammad c Abid who 
helped Nayanasukha translate Arabic texts, Shaykh Asad Allah NujumI who was a 
member of the delegation dispatched to Europe and Muhammad Sharif who was sent to 
take observations in the southern hemisphere. 1609 Abu al-Khayr Khayr Allah Khan is 
said to have drafted the Zij-i Muhammad-ShahT, but Virendra Nath Sharma contends 
that there is no evidence for this. 

Information about Jai Singh’s Muslim astronomers comes primarily from the 
Dastur Kaumvdr, a 32-volume set of books in the Rajasthan State Archives, which 
records favors, honors and gifts that the rulers of Amber or Jaipur granted over a period 
of several generations. The Dastur Kaumvdr records go back to the time of Man Singh 
(1550-1617); however, they are more detailed for the Jai Singh period. The records list 
Muslim astronomers under Kaum Musalmdn (Muslim caste) and identify them by the 
title nujilmT (astronomers or astrologers). 1610 

Khairu’llah has been called the chief assistant of the Raja and the author of the Zij- 
i Muhammad-ShahT. However, these titles appear doubtful when one does not find any 
mention of gifts or honors bestowed upon him in the Dastur Kaumvdr. It is 
inconceivable that the Raja, generous as he was in bestowing honors upon his scholars, 


1607 Cf. Takanori Kusuba and David Pingree, Arabic Astronomy in Sanskrit: Al-Birjandi on Tadhkira 
II, Chapter 11 and its Sanskrit Translation, Brill, Leiden, 2002. 

1608 Sharma 2016, ch. XII, pp. 261-284. 

1609 Sharma 2016, pp. 285-290. 

Sharma 2016, p. 285. 


1610 
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would totally ignore his “chief assistant” and the “author” of an important work such as 
the Zlj-i Muhammad-ShdhT. mi 

Of the Europeans at Jai Singh’s court, the French physician Josef Du Bois and the 
Jesuit Claude Boudier have been mentioned above. 1612 Unfortunately, there are no 
records about Boudier’s activities at Jaipur, in particular, how he answered Jai Singh’s 
queries. Nor is there any record of the astronomical activities of another Jesuit Andreas 
Strobl who was with Jai Singh from 1740 until the latter’s death in 1743. In spite of 
these close contacts with European astronomers, Jai Singh remained ignorant of the 
telescope which heralded a revolution in the observational astronomy, and of the 
heliocentric theory of Copernicus which likewise drastically changed the traditional 
view of the solar system. 

1.5. Jai Singh and the Astrolabe 

Although Jai Singh preferred large masonry instruments for astronomical 
observation, he had a great esteem for the astrolabe. Besides commissioning a Sanskrit 
translation of Naslr al-Dln al-TusI’s popular Persian manual Risdlat al-usturldb , 1613 he 
himself composed in Sanskrit prose a manual on the astrolabe with the title Yantrardja- 
racand. 1614 In the Sarasvati-Bhavan library of the Sanskrit University at Varanasi, there 
is a unique manuscript (no. 50258) in which al-TusI’s Persian manual on the astrolabe 
is transliterated in Devanagari script; it is most likely that it was transcribed at Jai 
Singh’s court. 

1.5.1. Indo-Persian Astrolabes collected by Jai Singh 

Being a connoisseur of instruments, Jai Singh collected some of the best and most 
ornate Mughal astrolabes. One of these was the universal ZarqdlT astrolabe crafted by 
Diya’ al-Dln Muhammad in 1681 (A091). After acquiring this unique astrolabe, Jai 
Singh caused the composition of a Sanskrit manual entitled SarvadesTya-JcirakdlT- 
Yantra on the construction and use of this instrument. Other important Indo-Persian 


1611 Sharma 2016, p. 288. 

1612 Cf. Mercier 1984, pp. 159-161; Mercier 1993. 

1613 Bhattacharya 1979. 

Yantraraja-racana, ed. Kedaranatha Jyotirvid, Rajasthan Oriental Series 5, Jaipur 1953. 


1614 
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astrolabes collected by him are the zoomorphic astrolabe attributable to Muhammad 
Muqlm (A051), a standard astrolabe with an exquisitely crafted rete by Diya’ al-Dln 
Muhammad of 1656 (A072), a unique north-south astrolabe by Diya’ al-Dln of 1674 
(A090) and some others (A131). 1615 

1.5.2. Production of Sanskrit Astrolabes 

There is evidence to show that Jai Singh established a manufactory to produce 
astrolabes with Sanskrit numbers, legends and labels. It is quite likely that C021 and 
C022 were made for him. In order to popularize the astrolabe among his Hindu 
astronomers, this manufactory produced a great number of Sanskrit astrolabes, with a 
single plate calibrated to Jaipur’s latitude of 27°. 1616 

2. Metal Instruments used by Jai Singh 

In the introduction to the Zij-i Muhammad ShahT, Jai Singh describes how he had 
first used metal instruments and, finding them not suitable for his purpose, how he 
designed large masonry instruments. Speaking in third person, he narrates 

He ... constructed here (at Dehly ) several of the instruments of an 
observatory, such as had been erected at Samarqand, agreeably to the 
Musalman books : such as Zatul-huluk, of brass, in diameter three guz of the 
measure now in use, ... and Zat-ul-shobetein, and Zat-ul-suchein, and Suds- 
Fukheri, 1617 and Shamilah. 


1615 These are now displayed in a new gallery built inside the Jaipur Observatory. Unfortunately, these 
portable instruments are arranged indiscriminately: historically valuable astrolabes are displayed 
side by side with unfinished astrolabes, technically unique items along with models of masonry 
instruments of no particular merit. The labels do not express the specific nature of the instrument, 
and the descriptions are rudimentary, sometimes even misleading. Nearly every instrument is said 
to be useful for finding the sun’s transit from one zodiac sign to the other, the ascendant, and the 
actual position of the planets and stars in the zodiac sign. All instruments, whether Sanskrit, Indo- 
Persian or even French, are described as ‘commissioned by Sawai Jai Singh II’. Even the ZarqalT 
universal astrolabe made by Diya’ al-Dln for a high Mughal dignitary in 1690 is shown as 
‘commissioned by Sawai Jai Singh II’. 

1616 See Introduction to section D. 

1617 It is surprising that Suds-Fukheri is listed among the metal instruments discarded by Jai Singh. On 
the contrary, it is incorporated in the Samrat-yantra at Delhi and Jaipur under the name Vrtta- 
sasthamsa-yantra, which, according to Virendra Nath Sharma, ‘is by far the most sensitive and 
easy-to-use instrument’ (Sharma 2016, p. 151). 
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But finding that brass instruments did not come to the ideas which he had 
formed of accuracy, because of the smallness of their size, the want of 
division into minutes, the shaking and wearing of their axes, the 
displacement of their centres of the circles, and the shifting of the planes of 
instruments; 1618 ... 

he constructed in Dar-ul-khelafat Shah-Jehanabad, which is the seat of 
empire and prosperity, instruments of his own invention, such as Jey-pergds 
and Ram-junter and Semrat-junter, the semidiameter of which is of eighteen 
cubits, and one minute on it is a barley-corn and a half; of stone and lime, of 
perfect stability, with attention to the rules of geometry, and adjustments to 
the meridian, and to the latitude of the place, and with care in the measuring 
and fixing of them; so that the inaccuracies, from the shaking of the circles, 
and the wearing of their axes, and displacement of their centres, and the 
inequality of the minutes, might be corrected. 

At first Jai Singh collected descriptions of various kinds of astronomical 
instruments from diverse sources and got these translated into Sanskrit. Thus from Naslr 
al-Dln al-TusI’s recension of Ptolemy’s Almagest, the descriptions of the following five 
instruments were translated: 1. solstitial armillary (Yamyottara-yantra), 2. mural 
quadrant (Yamyottara-bhitti-yantra)', 3. armillary sphere with 6/7 rings (Dhat al-Halaq ), 
4. triquetrum (Dhdt al-Shu c batayn), 5. dioptra (Dhdt al-Thuqbatayn). Sanskrit 
translations were also made of the description of the instruments used at the 
observatories of Maragha and Samarqand, especially al- c Urdi’s improved version of the 
armillary sphere, consisting of 5 rings, and of the Fakhrl sextant (Suds Fakhrl). Some of 
the descriptions of these instruments which he thus collected, and possibly also some of 
the instruments which he began designing on his own, were compiled in the 
Yantraprakdra. 

According to the designs he thus assiduously collected, Jai Singh got instruments 
made in wood and brass. It is quite apparent that, in order to obtain as minute divisions 
as possible, Jai Singh ordered enormously huge enlargements from designs meant for 


1618 


Jagannatha also describes the difficulties in the use of large wooden and metal instruments; cf. 
Pingree 1987, pp. 315-316. 
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portable instruments. But making large-scale brass instruments and the consequent 
problems of mounting and pivoting them was beyond the engineering skills of the 
artisans. 1619 

None of the metal or wooden instruments which Jai Singh caused to be made 
according to the Islamic sources are extant now. Besides these, he also designed some 
metal instruments of his own. 1620 Some of these are extant now and will be described in 
the following pages. The main purpose of these instruments appears to have been to 
determine the position of the heavenly bodies in terms of the horizontal, equatorial and 
ecliptic systems. Thus an instrument was designed to measure the horizontal 
coordinates, namely the altitude and the azimuth. There survives a small specimen 
(S001), which is now slightly damaged. It is not known whether any attempt was made 
to prepare a larger version. But there exists a very large ring for measuring the latitude 
(S002). Both have been superseded by the Rama-yantra built in masonry. But there is a 
separate instrument in masonry to measure the azimuth, named Digamsa-yantra. It is 
not known what advantage this offers over the Rama-yantra. Second, for measuring the 
equatorial coordinates (declination and hour angle), Jai Singh designed a metal 
instrument which goes today under the colourless names Cdpa-yantra, three specimens 
of which are extant (S003). Third, for determining the ecliptic coordinates (celestial 
longitude and latitude), an instrument called Krdntivrtta-yantra (ecliptic instrument) 
was prepared. There are extant two specimens, one small and one very large, both 
unfinished. Jagannatha says that he got made a small specimen in which the ecliptic ring 
had a diameter of an artisan’s cubit; probably that was complete, but it is not extant 
anymore. 

However, these three types of instruments were superseded by the masonry 
instrument Jayaprakasa-yantra where measurements can be done in all the three planes, 
horizontal, equatorial and ecliptic. 


1619 It is said, for example, that he caused to be made an armillary sphere with a diameter of about 2.7 
m; this is no more extant. At Jaipur there survives still a huge astrolabe with a diameter of 2.17m 
, which is not at all convenient for observation (D001), and also a huge Unnatama-yantra with a 
diameter of over five metres (S002). 

1620 Some of these are described in the Yantraprakara and also by Jagannatha in the Yantradhyaya of 
his Samrat-siddhanta. 
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Even though these metal instruments became redundant by the newly designed 
masonry instruments, the some of the metal instrument were not discarded but included 
in the Jaipur Observatory. 

3. Masonry Instruments 

3.1. Jayaprakasa-yantra and Samrat-yantra 

At the beginning of the Yantradhyciya chapter of his Samrat-Siddhanta, Jagannatha 
enumerates the masonry instruments in the following verses: 

nadiyantcim golayantram digamsdkhyam tathaivci ca | 
daksinodakbhittisamjnam vrttasasthamsakam tathd | 
yantrasamrad-iti khydtam yantranam uttamottamam 
jayaprakdsam tctdvac ca sarv ay antra sikhdmanih || 

These are Nadivalaya-yantra (equatorial instrument), Gola-yantra (armillary 
sphere), Digamsa-yantra (azimuth instrument), Daksinottara-bhitti-yantra (south-north 
wall instrument, or mural quadrant), Vrttasasthamsa-yantra (one-sixth-of-the-circle 
instrument, i.e., sextant, known as Suds Fakhrl in Arabic); Yantra-samrat or Samrat- 
yantra and Jayaprakasa-yantra. Surprisingly, the masonry instrument Rdma-yantra is 
excluded and the metal instrument Gola-yantra or armillary sphere is included in this 
enumeration of the masonry instruments with which the observatories were erected. Be 
that as it may, it is noteworthy that the last two are named after Jagannatha Samrat and 
Jai Singh respectively as Samrat-yantra and Jayaprakasa-yantra. About the former, it 
is said that it is ‘the best among the best of all instruments’ ( uttamottama ) and about the 
latter that it is the crest-jewel of all instruments (sarva-yantra-sikhdmanih). 

The Jayaprakasa-yantra to which Jai Singh lent his name is a versatile instrument, 
containing the projection of the great circles and small circles of the armillary sphere 
upon the concave surface of the hemispherical bowl facing upwards. Built in two 
complementary halves, this instrument allows measurements on all the three planes, 
horizontal, equatorial and ecliptic. These were built only at Delhi and Jaipur. 
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Figure S. 1 - Jayaprakasa-yantra at Jaipur (photo by Professor Michio Yano) 


The most imposing, however, is the lofty Samrat-yantra, rising to a height of 20.72 
m at Delhi and to 27.35 m at Jaipur. Of all the instruments designed by Jai Singh, this 
is unique in being accurate, architecturally pleasing, and perhaps easy to replicate. It 
exists in all the observatories, and moreover, it is executed in two different media: while 
at Delhi and Jaipur it is built of bricks and mortar, in Benares the quadrants are made 
out of carved sandstone blocks. Leaving aside the size, the utter simplicity of the design 
is truly impressive. 

It is an equinoctial sundial with the gnomon in the form of a right-angled triangle 
situated on the north-south meridian line, its hypotenuse pointing to the north pole. 
Therefore the angle between the base and the hypotenuse is equal to the local terrestrial 
latitude. The gnomon throws its shadow on two graduated quadrants which project on 
either side of the gnomon wall, thus indicating the local solar time. 

But the Samrat-yantra is not just an instrument for measuring time; it is designed 
to measure the declination as well. For this purpose, the hypotenuse is graduated to read 
the tangent of the angle of declination. At night the declination and the hour angle of the 
stars can also be read. 
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Figure S.2 - Samrat-yantra at Jaipur (photo by Dr Jean Michel Delire) 

Inside the structures supporting the quadrants of the Samrat-yantra, Fakhrl 
sextants ( al-suds al-fakhrT; Sanskrit: vrttasasthdmsa-yantra ) are incorporated, both at 
Jaipur and Delhi. At midday the sun’s ray passes through a pinhole in the roof and falls 
on the graduated arc of 60° built in the plane of the meridian within a dark chamber, 
thus indicating the sun’s meridian altitude. This type of sextant was originally designed 
by Abu Mahmud al-Khujandl who built it with a diameter of 20 m at Rayy near the 
modern Tehran in 994, but it does not exist any more. A similar sextant with a diameter 
of 60 m was erected in 1420 in the Samarqand observatory, which is now in ruins. 
Therefore, of the Fakhrl sextant originally invented in Iran, the only functional 
specimens are now in Jaipur. 

3.2. Modern Studies of the Masonry Instruments 

Sawai Jai Singh’s masonry instruments attracted the attention of European 
scholars soon after their construction. Joseph Tieffenthaler, an Austrian Jesuit, who 
arrived in India a few years after Jai Singh’s death, travelled extensively and produced 
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a very valuable historical-geographical description of India in Latin. 1621 He visited the 
observatories at Jaipur, Mathura, Delhi and Ujjain and gave brief descriptions of the 
instruments there. 1622 

William Hunter was the first scholar to provide a full report of the instruments at 
the four observatories at Delhi, Ujjain, Mathura and Varanasi in 1799 in his celebrated 
publication ‘Some Account of the Astronomical Labours of Jayasinha, the Rajah of 
Ambhere, or Jayanagar’, where he reproduced Jai Singh’s preface to his ZTj-i 
Muhammad ShahT, in original Persian together with an English translation, and added a 
summary of its contents. 1623 Lieutenant A. ff. Garrett, who restored the instruments at 
Jaipur in 1901-02, described these instruments. 1624 G. R. Kaye, ‘Honorary 
Correspondent of the Archaeological Department India’, published in 1918 a very 
competent description of the masonry instruments set up by Jai Singh in the four 
observatories of Delhi, Jaipur, Varanasi and Ujjain, and also of some metal instruments 
available in Jaipur, together with many useful tables, astronomical, geographical and 
astrological. 1625 

Subsequently many books, booklets and articles have appeared. 1626 The most 
valuable of these is the Sawai Jai Singh and his Astronomy by Professor Virendra Nath 
Sharma of the University of Wisconsin. The great merit of this book (first published in 
1995 and revised in 2016) is that Sharma spent several months in 1981-82 making 
observations with the instruments at Jaipur and other observatories and thus estimated 
the level of accuracy of these instruments. According to him, the Jayaprakdsa-yantra 
and Rdma-yantra belong to the medium-precision category, while the Samrdt-yantra 
and Vrttasasthdmsa-yantra are the most sensitive instruments with a high degree of 
precision. He has also examined the archival records related to Jai Singh’s observatories 


1621 A German translation under the title Historisch-Geographische Beschreibung von Hindustan was 
published by Johann Bernoulli in 1785. 

1622 These descriptions are reproduced in English translation in Sharma 2000, pp. 85 (Delhi), 124-125 
(Jaipur), 218 (Ujjain), 237 (Mathura). 

1623 Hunter 1799. 

1624 Garrett & Guleri 1902. 

1625 Kaye 1918. 

Those published up to 1985 are listed in Sarma 1986-87b, pp. 122-131. 


1626 
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in the Rajasthan State Archives at Bikaner and thoroughly studied the relevant Sanskrit 
sources like the Yantraprakdra and Jagannatha’s Yantradhyaya. His book Sawai Jai 
Singh and his Astronomy, therefore, offers the most comprehensive description of each 
instrument in all the observatories, starting with the description of the instrument in the 
Sanskrit sources, and then providing its physical description and its use in observation, 
its level of precision and so on. 

3.3. Problematique of the Misra-yantra 

The Misra-yantra is the most attractive instrument of the Delhi Observatory, but 
it raises many problems. 1627 Its gnomon is split into two parts which enclose four semi¬ 
circular arcs with the strange name niyata-cakras. This and other names are apparently 
due to Gokul Chandra Bhavan, who, as the court-astrologer of Jaipur, was responsible 
for the restoration of the Delhi Observatory in 1909-1910 on the behalf of the Maharaja 
of Jaipur. He also seems to be the only source for the interpretation of the various 
elements in this Misra-yantra. 

This instrument is not mentioned in the Yantraprakdra or in Jagannatha’s 
Yantradhyaya, nor in any archival record; Joseph Tieffenthaler who visited the Delhi 
Observatory in 1747, just four years after Jai Singh’s death, does not mention it either. 
Therefore, concludes Virendra Nath Sharma, that it was not built by Jai Singh, but by 
Madho Singh between 1750 and 1754 when he was in the good graces of the Mughal 
ruler Ahmad Shah. 1628 

But when one looks at Madho Singh’s creation of small instruments (in the next 
section T), it is difficult to accept the view that he could be the author of this large 
masonry instrument with an unusual design. Moreover, he was supposed to succeed Jai 
Singh in 1743, but due to palace intrigues, his claim was ignored and his step-brother 
Isvari Singh succeeded Jai Singh. It is only after Isvari Singh’s untimely death in 1750 
that Madho Singh could become the ruler of the Jaipur kingdom. His first priority would 
naturally be to consolidate his authority at home and not build a large instrument at 
Delhi. He could not have built the Misra-yantra later, because Ahmad Shah was deposed 


1627 For the description of all the various elements in the Misra-yantra, see Sharma 2016, pp. 109-118. 

1628 Sharma 1994, p. 94. 
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in 1754 and the political situation in Delhi deteriorated. In 1764, Jats led by Jawahar 
Singh vandalised the observatory. Therefore, Madho Singh could not have built it during 
the short span between 1750 and 1754. 

But this is not to argue that the Misra-yantra was built by Jai Singh himself before 
his death in 1743, for it does not quite fit into Jai Singh’s instrument design either. The 
available sources do not permit a resolution of this conundrum, although the attractive 
design of the Misra-yantrci engendered many imitations (Apx.E.4.) 

3.4. The Nomenclature of the Instruments 

Because of the various changes that took place in these observatories, certain new 
names came into circulation, which are not quite appropriate. 

Jantar Mantar: Jai Singh did not give any name to his observatories; he merely referred 
to them as yantras (in the sense of a collection of instruments), or jantra or jantar in the 
vernacular. The archival records examined by V. N. Sharma also refer to the 
observatories at jantra. 1629 In Delhi, people on the street who did not understand the 
purpose of these strange structures added a rhyming word mantar and began to call these 
structures Jantar Mantar. This pair of words denote ‘magical diagrams and magical 
incantations’ in the occult realm, which is far removed from observational astronomy. 
Now this vulgar name came to be applied not only to the Delhi Observatory, but to all 
the observatories. It is improper to call this unique set of scientific instruments by the 
unscientific name. It would be better to call them Jai Singh’s Observatories. 
Nadlvalaya-yantra: The NadTvalaya-yantra consists of two graduated plates set up 
parallel to the plane of equator; here the term nadi-valaya (lit. circle of nadis, i.e., ghatis 
of 24 minutes) denotes the equator. In the British colonial tongue, it became NdrTvalaya- 
yantra and this name is still being used by Indians. There is no justification for this; in 
fact, it is misleading, because nan in Indian languages means woman, and ndri-valaya 
would mean a feminine ring or bracelet. This instrument should be called NadTvalaya- 
yantra. 

Daksinodak-bhitti-yantra: While translating Arabic texts into Sanskrit, Jagannatha 
unwisely chose the rare term udan for north and accordingly called the wall set up on 


1629 


Sharma 2016, pp. 96-97. 
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the south-north line Daksinodak-bitti-y antra, which became Dakshino Writti Yantra in 
British colonial tongue and continues to be used in this form. It is better to call it 
Daksinottara-bhitti-yantra. 

Cakra-yantra: The name Cakra-yantra, lit., wheel or ring, or circle instrument, is a 
colourless name; it can be applied to nearly every instrument, because there are rings or 
circles in almost every instruments for measuring angles. 

In fact, the instrument in the Varanasi observatory was originally called Kranti- 
vrtta in the sense of ‘ring to measure declination ’. 1630 John Lloyd Williams, in his report 
of 1793, describes it as follows: 

A brass circle in the line of equator, facing north and south. It has a movable 
index, turning on a pivot in the centre; the circle is divided into 360 degrees, 
or unse [= amsa ], subdivided again in 60', and again into 60", and into l/4ths. 
This instrument is called cund-brit, or cranti-brit [= kranti-vrtta ], but I could 
not learn the use of it. 1631 

William Hunter objected to the name Kranti-vrtta with the following argument: 
The literal meaning of the Sanscrit term Kranti-writ, is a circle of 
declination, which may, with some propriety, have been applied to this 
instrument, as mentioned by Mr. Williams. But this name is, in the Hindu 
astronomical books, peculiarly appropriated to the ecliptic; and as the 
Sem ’rat Sid-dhanta contains the description of an instrument called Kranti- 
writ-yunter, wherein a circle is made, by a particular contrivance, to retain a 
position parallel to the ecliptic, I am inclined to believe that the appellation 
has been erroneously given by the ring above mentioned.’ 1632 

Either because of Hunter’s objection, or because people in later times did not know 
how to call it, it was named Cakra-yantra. It would be more appropriate to call it Krdnti- 
yantra (declination instrument). 


1630 Also, in a map of the Jaipur Observatory, reproduced in Sharma 2016, p. 128, the two rings are 
named Kranti-vrtta. 

1631 John Lloyd Williams, ‘Further Particulars respecting the Observatory at Benares,’ Philosophical 
Transactions of the Royal Society at London, 83.1 (1793) 45-49, esp. 47-48. 

Hunter 1799, p. 204. 


1632 
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3.5. Jai Singh’s Observatories Today 

The observatory at Mathura was set up on the roof of a building in the fort on the 
banks of river Yamuna. William Hunter described the instruments in 1799. 1633 This fort, 
together with Jai Singh’s astronomical instruments, was pulled down sometime before 
1857 and there are no remains of the instruments. The other four observatories are extant 
in different states of preservation. Virendra Nath Sharma gives a detailed account of the 
restorations undertaken at the four observatories at different times. The observatory at 
Ujjain appears to have been substantially modified since the middle of the last century. 

The observatory at Varanasi was set up on the roof of a palace on the banks of 
Ganga river. The palace was built by Jai Singh’s ancestor Man Singh (1550-1614) and 
therefore came to be known as Man Mandir; accordingly the observatory was called 
‘Man Mandir Observatory’. It could be reached through a lane from the bank of the 
Ganga. Since Varanasi is the most important centre of pilgrimage and since the river 
front is full of temples and other places of interest, rarely anybody used to visit this 
Observatory. When I went to live in Varanasi 1967, it took me one full month to find a 
person who knew where the observatory lay. Sometime before 2000, the old entrance 
through a small lane from the riverfront was closed, and a new entrance was opened on 
the side of the Dashashvamedh Ghat, and also an entrance fee was introduced. This was 
not a wise move; the Dashashwamedh Ghat is considered the most holy place for ritual 
baths, with many important temples in the vicinity. With such preponderance of 
religious and other places of interest, hardly anybody would visit the observatory, that 
too with an entrance fee. In the absence of human visitors, monkeys took over Jai 
Singh’s astronomical instruments. When I visited the observatory in 2000, the attendant 
had to accompany me with a stick to prevent monkeys from attacking me, and I could 
see that the instruments were full of simian excreta. 

The Delhi Observatory, the first one set up by Jai Singh, was vandalised 1764; it 
was completely restored in 1909-1910. Here the lofty Samrcit-yantra was partly built 
below the ground-level so that the shadow of the gnomon may fall on the quadrants soon 
after sunrise. But water began to seep into the base of the Samrcit-yantra and to collect 


1633 


Hunter 1799, pp. 200-201; see also Sharma 2016, ch. X, pp. 229-233; on p. 231 is reproduced an 
old drawing of the Mathura Fort. 
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there as a muddy pool. To avoid this, the base was filled with concrete at some point, 
thus burying large parts of the quadrants under the concrete. Even so, water still collects 
there. The Fakhri sextant incorporated in one of the wings of the Samrat-yantra was 
also sealed up. In recent years, high-rise buildings came up in the vicinity; the sun 
reflecting from their glass facades burns down the grass and other greenery around the 
instruments. Moreover, the observatory is situated on a road leading to National 
Parliament; and ‘Jantar Mantar’ is the usual venue where all the political protest 
marches gather. 

The Jaipur Observatory was originally set up within the palace complex so that 
Jai Singh could walk from his living quarters straight to the instruments. At the 
beginning of the twentieth century, however, the observatory was separated from the 
palace (known as the City Palace) by a public thoroughfare, but the instruments were 
completely restored by Garrett. Since then, the instruments are well maintained. In 
2010, the UNESCO included the Jaipur Observatory on the World Heritage list. 



S001 ® UNNATAMSA-DIGAMSA-YANTRA 


Early 18th century 

Diameter of the horizontal ring 390 mm; diameter of the vertical ring 330 mm 
Jaipur, Jai Singh’s Observatory 



Figure S001.1 -Unnatamsa-Digamsa-yantra (photo by S. R. Sarma) 
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This instrument is designed to measure the two horizontal coordinates, namely, 
the altitude ( unnatamsa ) and azimuth ( digamsa ), of heavenly bodies simultaneously. 
Thus, it is the forerunner of the large masonry instrument Rama-yantrci which was built 
as a complementary pair. 


Figure S001.2 - Vertical ring (photo by S. R. Sarma) 

This metal instrument consists of two rings, one vertical and the other horizontal, 
their ensemble mounted on a quadruped stand. At present, one of the legs of the stand 
is broken. The vertical ring is strengthened by a horizonal bar and a vertical bar which 
intersect at the centre of the ring. The circumference of the ring, on both sides, is divided 
in 2° and groups of 6° are numbered from 6 to 90 in Devanagari numerals, separately 
in each quadrant, starting from the two ends of the horizontal bar and ending at the two 
ends of the vertical bar. The vertical bar is attached to the vertical rod or pillar set up at 
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the centre of the horizontal ring. At the centre of the vertical ring is a short pin at right 
angles of the plane of the ring. A sighting tube with a pointer can be pivoted to this pin 
so that its other end can slide along the scale on the ring for observing the objects in the 
sky. The sighting tube is now missing. 

The horizontal ring is also supported by two cross-bars which intersect at the 
centre of the ring. The circumference of the ring is graduated in 1° and 6°. Groups of 
6° appear to have been numbered, but the numbers are faded and cannot be deciphered 
now. The four arms of the cross-bars are engraved with longitudinal lines in the middle 
and are divided into 15 units. 

The vertical pillar carrying the vertical ring is pivoted at the centre of the 
horizontal ring. To the base of the pillar are attached four arms at right angles to one 
another in such a manner that they can slide upon the horizontal ring and thus rotate the 
vertical pillar and the vertical ring attached to it. Like the four arms of the horizon ring, 
these four arms are also marked with longitudinal lines in the middle and are divided in 
15 units. The ends of these arms which move along the scale on the horizontal ring are 
sharpened to a point. 

For sighting an object in the sky, these arms are moved along the horizontal ring 
so that the central pillar as well as the vertical ring rotate in the desired direction; then 
the sighting tube is rotated along the circumference of the vertical ring; when the object 
is sighted through the sighting tube, the pointer attached to it indicates the altitude of 
the heavenly body on the scale on the vertical ring; the azimuth is indicated upon the 
scale on the horizontal ring by one of the arms at the base of the central pillar. 
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S002 ® unnatAmsa-yantra 

Early 18th century 
Diameter of the ring 5.334 m 
Jaipur, Jai Singh’s Observatory 



This instrument consists of a huge graduated brass ring suspended from a wooden 
beam resting on two masonry pillars so that it can rotate around a vertical axis. Two 
bars, one vertical and the other horizontal, are attached to the ring; these intersect at the 
centre of the ring. There is a hole at the centre for mounting a detachable sighting tube 
with a pointer. The circumference of the ring is divided into 6° and 1°; each degree is 
subdivided into ten parts of 6 minutes each, but none of these divisions are numbered. 

Below the brass ring are a series of circular steps in masonry for the convenience 
of the observer. For observing an object in the sky, the observer rotates the sighting tube 
about its horizontal axis along the scale on the ring and turns the ring about its vertical 
axis until the object is sighted through the tube. Then the pointer attached to the tube 
indicates the altitude of the celestial object on the circular scale of the ring. 
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However, it would be quite cumbersome to use this instrument. Garrett & Guleri 
state: ‘As the instrument is merely hung from a support, there is nothing to prevent it 
from swinging sideways when an observation is being taken, and it would therefore 
probably not give as good results as some of the masonry altitude instruments, which 
are necessarily quite rigid.’ 

The detachable sighting tube appears to have been lost; I did not see it in the stores 
of the observatory. 
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S003 ® CAKRA-YANTRA (KRANTI-YANTRA) 
Early 18th century 

Diameters of the rings 1.79 m; 1.84 m 
Jaipur, Jai Singh’s Observatory 



Figure S003.1 - Two Cakra-yantras at Jaipur (photo by S. R. Sarma) 


While the instrument S001 was designed to measure the horizontal coordinates of 
the heavenly bodies, the Cakra-yantra was designed to ascertain the equatorial 
coordinates, namely, the declination ( krcinti ) and the hour angle ( nata ). There are two 
specimens of the Cakra-yantra at the Jaipur Observatory and one at the Varanasi 
Observatory. These consist of graduated metal rings set up so as to revolve about an 
axis parallel to the earth’s axis. 

In the Yantraprakara, this instrument is called Krdntivrtta-yantra, in the sense that 
it consists of a ring ( vrtta ) on which declination (krcinti) can be measured; but the same 
text names another instrument (S005) also by this name because it consists of a ring 
which represents the ecliptic (krdnti-vrtta). The former is named Cakra-yantra in recent 
times; cakra means a wheel, circle or ring and the term cakra-yantra would therefore 
denote ‘the instrument that contains a ring or a circle’. But this name can be applied to 
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nearly every astronomical instrument because all instruments contain rings or circles. 
Perhaps it is better to call the present instrument Kranti-yantra (declination instrument) 
and the one to be described under S005 Krdntivrtta-yantra (ecliptic instrument). 

Cakra-yantras at Jaipur 

At Jaipur, the two rings are set up between stone pillars which are situated on the 
north-south line. The two rings are of slightly different sizes, the southern ring has a 
diameter of 1.79 m and the northern one 1.84 m. A cross-bar is attached in each ring in 
a direction perpendicular to the axis. At the centre of the bar is a hole where a sighting 
tube can be mounted for observation. 

The circumference of the northern ring is divided into 6° and 1°; each degree is 
sub-divided into 10 parts of 6 minutes each. The southern ring is divided in 6° and 1°. 
The divisions to do not seem to have been numbered. On the stone pillars where the 
southern ends of the axis are inserted, there are attached circular brass plates so that they 
are parallel to the plane of equator. These brass plates are graduated in 1°. 

For measuring the equatorial coordinates of a celestial object, the observer mounts 
a sighting tube with a pointer attached to it at the centre of the ring; by rotating the ring 
about its axis and the sighting tube about the centre of the ring, he sights the object 
through the tube. The declination is read on the circular scale on the ring and the hour 
angle on the circular plate attached to the stone post. 

Cakra-yantra at Varanasi 

The Cakra-yantra at Varanasi is smaller with a diameter of about 1 metre. It is set 
up between a wooden post on one side and masonry support on the other. A cross-beam 
passing through its centre is extended on either side of the circumference and inserted 
between the posts so that it is parallel to the axis of the earth. 

The circumference of the ring is divided in 1° and 6 minutes. Groups of 6° are 
numbered from 6 to 90, separately in each quadrant. The 90° marks are near the pivots 
and 0° marks are half-way between. 
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Figure S003.2 - Cakra-yantra at Varanasi (photo by S. R. Sarma) 

Around the southern pivot, a circular scale is engraved on a stone slab, which is 
perpendicular to the axis of the ring and parallel to the plane of the equator. It is divided 
in 6° and 1°, but not numbered. Here also a detachable sighting tube was meant to be 
used. 



Figure S003.3 - Scales on the Cakra-yantra at Varanasi 
(photo by S. R. Sarma) 
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Cakra-yantra in the Yantraprakara 

The Yantraprakara describes an instrument consisting of a single ring that turns 
around an axis parallel to the earth’s axis and is equipped with an alidade; with this 
instrument the declination can be measured, but not the hour angle. 1634 

Now, for determining the declination ( krdnti ) of the planets and stars, an 
instrument called Krantivrtta is constructed. This is as follows. Prepare a 
ring of any diameter, either in metal or in wood, with uniform breadth and 
thickness [its four surfaces forming] a square. On this [ring] mark 360 
degrees and 21,600 minutes [and also the south and north points, and the east 
and west points]. Attach to it a sturdy bar running diagonally from the east 
point to the west point. At the middle of the bar is the centre of the circle. To 
the centre affix a pin on which a bar is so pivoted that, when rotated, it 
touches the ring everywhere. Attach to the bar two sighting vanes ( karna ) 
with apertures at equal distances on either side of the centre as in the 
astrolabe. Now the instrument is complete. 

Now the method of erecting this instrument. On a ground made level with 
water, draw east-west and south-north lines. There on the south-north line, 
set up two wooden pillars and make them firm by burying a part in the 
ground. Then on the south and north pillars mark the points of south and 
north poles, the points being separated [from the horizontal] by the degrees 
of local latitude. At the south and north points of the ring affix two pins so 
that they project outside. Pivot these south and north pins loosely at the south 
and north poles marked on the wooden so that, when rotated, the ring turns 
freely around [the axis]. 

Now, finding out the declination through observation ( vedha ). Observe the 
planet or star through the two apertures in the bar. At the moment of 
observation, make a mark on the ring for measuring the declination ( kranti¬ 
vrtta ■) where the tip of the bar touches. The interval on the circumference of 
the ring between the mark and the east-west line is the desired declination. 


1634 


Sarma 1986-87b, pp. 63-64. 
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It is north if [the mark] is north of the equator (nadTvrtta) [represented here 
by the east-west line], or south if the mark is south. 

This appears to be the first model designed by Jai Singh. Subsequently, he added 
a dial on the southern post for measuring the hour angle and replaced the alidade pivoted 
to the centre of the ring by a sighting tube which is more convenient for observation. 
This improved model is the Cakra-yantra that is available in three specimens. 

However, in all the three specimens, the detachable sighting tube is missing. 
Therefore, we do not know how this sighting tube was designed by Jai Singh. It should 
have a pointer which reaches up the circular scale on the ring and indicates the amount 
of declination on the circular scale. But there should be also another pointer which 
moves around the circular scale on the southern pillar and indicates the amount of 
eastward or westward tilt of the ring, this amount being the hour angle. In the absence 
of the sighting tubes, we do not know how Jai Singh may have designed this second 
pointer. 



Figure S003.4 - Replica of the Cakra-yantra at Jaipur (photo by S. R. Sarma) 
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In the Jaipur Observatory, there is a small replica of the Cakra-yantra, made in 
the twentieth century. It contains a very thick sighting tube with pointers at both ends 
that can indicate the declination on the scale of the ring, but there is no pointer to indicate 
the hour angle on the disc set up on the southern pillar. 
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S004 ® KRANTIVRTTA-YANTRA 1 
Early 18th century 

Diameter of the plates 820 mm; height of the stand 1.5 m 
Jaipur, Jai Singh’s Observatory 



After designing two instruments for determining respectively the horizontal 
coordinates (S001) and the equatorial coordinates (S003), attempts were made to 
prepare a third instrument for measuring the ecliptic coordinates, namely the celestial 
longitude (, dhruvaka ) and the celestial latitude ( sara ). The Yantraprakara describes a 
prototype where provision was made to measure only the celestial longitude, 1635 while 
the Yantradhyaya (chapter on instruments) in Jagannatha’s Samrat-siddhanta describes 
an advanced model with which both the celestial longitude and latitude can be 
measured. 1636 

The description in the Yantraprakara reads as follows: 1637 

Now for measuring the celestial longitude, expressed in terms of signs etc. 
( rasyadi-dhruvaka ), of planets and stars, an ecliptic instrument ( krdnti-vrtta - 


1635 Sarma 1986-87b, pp. 23, 68-70. 

1636 Jagannatha 1976, pp. 13-14; Jagannatha 1967-69, pp. 1046-1048. 

1637 Sarma 1986-87b, pp. 68-69, slightly modified. 
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yantra) is designed. This is as follows. First on a ground made level with 
water draw east-west and north-south lines. On the east-west line erect two 
right-angled triangles whose hypotenuses are parallel to the plane of the 
celestial equator ( palabha-ksetra ) at equal distance on either side of the 
centre. On them (i.e., the hypotenuses on the plane of the equator) set up 
firmly a round sheet of metal of any size. On this draw east-west and south- 
north lines. Mark also degrees and minutes [on its circumference]. This is 
called the equator. 

Next prepare two rings of equal size but somewhat smaller than the plate 
designated as the equator. Mark both the rings with degrees, minutes and 
also zodiac signs. Join the two rings together at the first point of Capricorn 
(Makara) and affix them firmly by means of pins and the like so that the 
distance between them at the first point of Cancer ( Karka ) is equal to the 
obliquity of the ecliptic. 1638 Let the second ring be called the ecliptic 
(krdntivrtta ). This ecliptic ring should be pivoted loosely to the centre of the 
equator so that it can rotate all over the surface of the equator. Again, at the 
centre of the ecliptic, pivot loosely a metal bar ( pattika ) as in an astrolabe. 

The metal alidade moving along the surface of the ecliptic ring can measure only 
the celestial longitude. For measuring also the celestial latitude, Jagannatha prescribes 
the following attachment to the ecliptic ring: 

Having made a small mark at the centre of the ecliptic circle, attach there for 
observation a metal bar, whose length is slightly more than the diameter of 
the ecliptic ring, in such a manner that its lower surface can move along the 
divisions of degrees marked on the rim of the ecliptic ring. On the upper 
surface [at both ends] attach quadrants (vrtta-tunya) so that their centres lie 
on the metal bar. On the rim of the quadrant mark ninety degrees. At the 
centres of the quadrants, pivot metal bars with sighting tube ( nalika ) so that 
the tips of the bars move on the degree scales on the rims of the quadrants. 


1638 


The Yantraprakara and also Jagannatha's Samrat-siddhanta read here erroneously parama-kranti- 
dvigunita-antarena (at a distance which is twice the obliquity of the ecliptic). 
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With this attachment, both the coordinates can now be measured; the 
longitude on the scale engraved on the ecliptic circle and the latitude on the 
scale on the quadrants. 

Jagannatha also adds that he got prepared a specimen consisting of a ring with a 
diameter of the artisan’s cubit ( karmakara-hasta ). But it is not extant anymore. What 
are extant are two unfinished specimens of Jai Singh’s times; one of them is completely 
in metal (S004) and the other just a masonry base without the metal rings (Figure 
S005.2). At the beginning of the twentieth century, Garrett got prepared a small 
specimen according to Jagannatha’s prescriptions (Figure S005.1). 

The present specimen closely follows the prescription of the Yantraprakara. It 
consists of two large circular plates of brass (d. 820 mm, t. 10 mm); the upper plate 
represents the plane of the ecliptic and the lower plate the plane of the equator and the 
angle between them measures 23;30° which is the obliquity of the ecliptic. The lower 
plate subtends an angle of 28;47° with the vertical. This angle is closer to the 
geographical latitude of Delhi at 28;39°. Therefore, it is probable that this instrument 
was originally made for the Delhi Observatory. The two plates are so arranged that the 
upper plate rotates along the circumference of the lower plate in such a manner that one 
edge of the upper plate is always in contact with the circumference of the lower plate. 

The scales engraved on the circumference of both plates are divided in signs, 6° 
and 2°. The ring to which the upper plate is attached and which rotates on the 
circumference of the lower plate is also graduated in 6° and 1°. 

The ensemble of the two plates is mounted on an iron stand, of about one and a 
half metres height, consisting of two triangles as prescribed in the Yantraprakara. 
However, no alidade was attached for measuring the celestial longitude; for unknown 
reasons, it was left unfinished. 
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S005 ® KRANTIVRTTA-YANTRA 2 

Early 20th century 

Diameter of the ecliptic ring 915 mm 

Jaipur, Jai Singh’s Observatory 


Figure S005.1 - Krantivrtta-yantra set up by Garrett (photo by S. R. Sarma) 

It appears that for measuring the celestial longitude and latitude, first an instrument 
was made completely in metal, but it was left unfinished (S004); then another was began 
with a huge masonry base with a diameter of about 3 metres, but that too had been left 
unfinished (Figure S005.2). 
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During the restoration of the Jaipur Observatory at the beginning of the twentieth 
century, Garrett prepared a new Krantivrtta-yantra in a smaller scale according to 
Jagannatha’s prescriptions because it ‘is an interesting instrument’. 


Figure S005.2 - Masonry base of an unfinished Krantivrtta-yantra (photo by S. R. Sarma) 

The new instrument, as constructed by Garrett, consists of a masonry base, which 
subtends with the vertical an angle equal to the latitude of Jaipur. Upon this base are 
two rings, the lowing ring representing the plane of the equator and the upper ring the 
plane of the ecliptic, inclined at each other at an angle equal to the obliquity of the 
ecliptic. At the centre of the ecliptic ring is pivoted a bar so that it rotates along the 
surface of the ecliptic ring. Two graduated quadrants with sights are attached to the two 
ends of the bar. 
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For making observations with this instrument, the ecliptic ring should first be 
aligned with the ecliptic in the heavens. The Yantraprakara lays down the following 
procedure: 

Now the method of observation. If a certain zodiac sign reaches the zenith at 
certain nataghatikcis, arrange the same sign at the zenith at the same 
nataghatikcis, by rotating the ecliptic ring. Then sight the planet or star 
through the alidade. The interval between the first point of Aries and the 
point where the alidade touches the ecliptic at the time of sighting is the 
position (i.e., longitude) of the planet in terms of the zodiac signs ( rasydika 
grciha) or the celestial longitude of the star ( naksatra dhruvaka). 

Virendra Sharma suggests another procedure in the following words: 

For measuring the coordinates of a celestial object, the ecliptic scale is 
aligned with the ecliptic in the sky. This may be done by sighting a ‘guide 
star’ first whose longitude is already known. Line up the sighting bar with 
the star’s longitude on the ecliptic scale. Next rotate the entire ecliptic plate 
along with the sighting bar such that the guide star is visible through one or 
the other sighting slits. The procedure orients the ecliptic plate in proper 
position. For observing the object in the sky rotate the sighting bar around 
so that its sighting strip and the slit mounted on one of the quadrants line up 
with the object under observation. The longitude of the object is then read 
off the ecliptic scale and the latitude from the quadrant scale. Because the 
orientation of the ecliptic continuously changes with the rotation of the earth, 
the instrument is somewhat cumbersome to work with. The instrument may 
also be used for indicating the signs of the zodiac at the horizon and the 
meridian by merely aligning the ecliptic scale in proper position with the sun 
or with a guide star whose longitude is known, and then reading off the signs 
on the scale intercepted by the prime vertical and the meridian on the 
instrument. 
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T. INSTRUMENTS DESIGNED BY SAWAI MADHO SINGH 

INTRODUCTION 


\ 



Figure T1 - Sawai Madho Singh 

(contemporary pencil sketch, photo courtesy late Yaduendra Sahai) 

When Sawai Jai Singh died in 1743, his elder son Isvari Singh became the ruler of 
Jaipur, but he had a short span of reign and died in 1750. Then his step-brother Madho 
Singh ascended the throne. He had a relatively peaceful rule from 1750 to 1767, and 
during this period he could cultivate his interests in literature and astronomy. 1639 He is 
said to have patronised many poets and artists; the artists painted him in elaborate 
costumes and in different postures. Several of these paintings can be seen in the internet. 


1639 James Tod, the well-known chronicler of Rajasthan, extols Madho Singh in these words: ‘He 
inherited no small portion of his father’s love of science, which continued to make Jaipur the resort 
of learned men, so as to eclipse even the sacred Benares’; cf. Lieut. Col. James Tod, Annals and 
Antiquities of Rajasthan, or The Central and Western Rajput States of India, ed. with an 
Introduction and Notes by William Crooke, Oxford University Press, London 1920, vol. 3, p. 1361. 
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Like his father, he too was interested designing new instruments, but with a 
difference. While Jai Singh designed huge instruments in masonry, Madho Singh, 
himself a huge person, liked to make small portable instruments. There are extant five 
instruments and a diagram painted on cloth that bear his name as the creator. 

Madho Singh’s instruments are variations of horary quadrants and column dials, 
calibrated for the latitude of Jaipur at 27°. The first of these, named Yantradhipati 
(T001), is shaped like an astrolabe with a circular plate surmounted by a suspension 
bracket; the two sides of the circular plate are filled with eight horary quadrants 
containing scales, which display the half-durations of daylight in different periods of the 
year, measured in ghcitis. There are 61 scales, one for each 3° solar longitude. 

The next one is made of wood (T005) in the shape of a column with four equal 
sides, each of which carries five glmti scales; these scales are extended on flaps which 
are hinged to each side and which can be folded back when not in use. On the four sides 
there are 20 scales, one scale for each 10° of solar longitude. 

The last three are named Sota-yantras ; these are hollow columns made of brass, 
consisting of four sides of equal width. The fist two among these are meant for the 
daytime (T002 and T003), with ghciti scales to measure the half-durations of daylight 
throughout the year. These are constructed on the same principle as column dials, but 
made more complex with no special advantage. The third Sota-yantra is also a hollow 
square column, but with it time is measured at night by sighting one of the eight junction 
stars of the lunar mansions. 

The one common feature among those designed for use in the daytime (viz. T001, 
T002, T003 and T005) is that each ghatT scale on them is drawn for two solar longitudes 
whose sum is tantamount to 6 signs or 180°. However, none of these creations by Madho 
Singh represents any real advance in instrument design. The Yantradhipati which is 
equipped with eight horary quadrants is an interesting innovation, but this cannot said 
about the rest of the instruments. The complexities introduced in these column dials can 
at best be termed ‘clever’. These are clearly the attempts of a dilettante trying to emulate 
his illustrious father, but they fall far short of the majesty and simplicity of Jai Singh’s 
creations in stone. 
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To the instruments he has designed, Madho Singh added Sanskrit verses 
proclaiming his authorship of these instruments. Chronologically, he appears to have 
been the first to sign his instruments in Sanskrit verse. 1640 He is said to be an 
accomplished poet who compiled an anthology of Sanskrit poems and rendered them 
into Brajabhasa. 1641 But surprisingly the signature verses on the instruments do not 
betray his poetic talents. They are full of empty rhetoric, poor in syntax, and say very 
little about instruments themselves. Bulhomal of Lahore appears to have been inspired 
by Mado Singh’s example and added metrical signatures to some of his own Sanskrit 
instruments (H003, K005, L006, U001 and U002); his verses are more successful than 
those of the royal predecessor. 



Figure T2 - Copper plaques with the names of the instruments 
(photo by S. R. Sarma) 


1640 


1641 


Sarma 2010, p. 80. 
Bahura 1976, pp. 75-77. 
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Besides designing new instruments, Madho Singh appears to have equipped the 
various portable instruments collected by his father and the instruments which he 
himself designed with copper plaques on which the name and function of the instrument 
is engraved. Some are small which just the name of the instrument (as in Figure T2) and 
some are very large with an elaborate listing of the functions of the instrument (e.g. 
Figure A091.9, which is attached to the Zarqall astrolabe made by Diya’ al-Dln 
Muhammad). The uniformity in their make and in the style of engraved letters suggest 
that all these plaques must have been made about the same time, most likely at the 
instance of Madho Singh. 

Unfortunately, these plaques are attached to the instruments with a thin wire and 
not very securely. Every time these instruments are shifted, some of the plaques get 
detached from the instrument. Figure T2 shows four small plaques. The first three 
belong to the three Sota-yantras; they have now been attached to the respective 
instruments (see Figure T003.1). The fourth one carries the label jatula halaka yarntra 
vrtta sat ki (instrument named Dlidt al-Halaq, with 7 rings). Dhdt al-Halaq is the Arabic 
name for the armillary sphere. It indicates that Jai Singh’s collection of portable 
instruments included an Indo-Persian or Arabic armillary sphere with 7 rings. There is 
no trace of it now in Jai Singh’s observatory. It was mentioned neither by Garrett & 
Guleri 1902, nor by Kaye 1918. At Jai Singh’s Observatory, there exists a Sanskrit 
armillary sphere (1001), but that one is equipped with another and larger plaque (Figure 
1001 . 2 ). 
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T001 ® YANTRADHIPATI BY SAWAI MADHO SINGH 


18th century, second half 
Diameter 348 mm 


Jaipur, Jai Singh’s Observatory 



Figure T001.1 - Yantradhipati, obverse side (photo by Dr Jean Michel Delire) 
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While the astrolabe is called yantraraja, ‘king of instruments’ in Sanskrit, Madho 
Singh chose for his creation a grander title Yantradhipati, ‘overlord of instruments’. It 
is a very large circular plate made of burnished brass. Like the astrolabe, this too has a 
kursT or the crown-like suspension bracket on which its name has been inscribed on both 
sides and filled with red enamel. All the engraved lines, numbers and letters are filled 
with black and red enamel, and a high degree of sophistication is visible in its 
manufacture. 

In spite of its grand name, it is just a horary quadrant, repeated eight times on the 
two sides of the circular plate. Like the horary quadrant, this too measures the altitude 
of the sun in degrees and translates them into ghatTs. This is the first time a horary 
quadrant was attempted in Sanskrit, specific to a particular terrestrial latitude. It is 
designed for the latitude of Jaipur, roughly at 27°. 1642 

The outer rim on both sides carries altitude scales as on the back of the astrolabe. 
The rim is graduated in 1° and 6° and groups of 6° are numbered from 6 to 90, 
separately in each quadrant, the numbering commencing at the east and west points and 
ending at the north and south points. Inside the degree scale are concentric circles 
bearing in each quadrant a set of horary scales. On the obverse side, there are 7 scales 
in each quadrant; on the reverse side, 9 in the upper two quadrants, 7 in the lower left 
quadrant and 8 in the lower right quadrant. Thus there are altogether 61 scales on both 
sides; these display the half-durations of daylight in different periods of the year, 
measured in ghatTs. These ghatT scales are designed for every 3° solar longitude. 

Above each scale are written two solar longitudes, in signs and degrees, for which 
this particular ghatT scale can be employed. At the end of each scale can be seen the 
maximum duration in ghatTs and palas. The value in palas is written above the line. 


1642 Inspired by this Yantradhipati , Bulhomal of Lahore produced several horary quadrants. While 
K005 and U005 carry a single quadrant, in U001, U002 and U003, the four quadrants on a circular 
plate are filled with horary quadrants exactly in the manner of the Yantradhipati. Dharm Chand 
also incorporates horary quadrants in all the four quadrants on the reverse side of his perpetual 
calendars in the same manner (X015, X016, X017, X018 and X019). 
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Figure T001.2 - Obverse side, upper right quadrant (photo by S. R. Sarma) 


For example, in the upper right quadrant on the obverse side, the lowermost scale 
is numbered from 1 to 16 and above is written 35. This means the maximum duration is 
16 ghatTs and 35 polos. Above this scale are written two solar longitudes: su 1\21 and su 
4\9. Here su is an abbreviation for surydmsa (sun’s longitude in degrees); 1\21 denotes 
1 sign and 21 degrees. Since the signs are counted from 0 to 11, 1\21 stands for 21° in 
Taurus; likewise, su 4\9 represents 9° in Leo. In all cases, the two longitudes are so 
chosen that their sum (1\21 + 4\9 = 6.00 ) is equal to 6 signs or half of the ecliptic circle. 
In a few cases on the reverse side the sum is 18 signs which is also, in effect, equal to 6 


1643 


In the topmost scale, the penultimate scale is numbered 16 and also the last one 16; this is obviously 
a scribal error; the last one should be 17. In the scale below, the last two cells are correctly 
numbered as 16 and 17. 
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Table T001-1 and Table TOO 1-2 display the details of the ghatT scales in the four 
quadrants on the obverse side and in the four quadrants on the reverse side respectively. 
The two solar longitudes are listed in the first two columns; the third column shows the 
maximum number of ghcitjs marked in that scale; it is the half-duration of daylight when 
the sun’s longitude corresponds to either of the two values mentioned in the first two 
columns. 

Table T001-1 GhatT Scales on the Obverse Side 


Upper Left Quadrant 

Upper Right Quadrant 

sii. 

3;0 

sii. 

3;0 

17; 10 

sii. 

2;9 

sii. 

3;21 

17 

sii. 

2;27 

sii. 

3;3 

17;8 

sii. 

2;6 

su. 

3;24 

17 

su. 

2;24 

sii. 

3;6 

17;6 

sii. 

2;3 

sii. 

3;27 

16;52 

su. 

2;21 

sii. 

3;9 

17;5 

sii. 

2;0 

sii. 

4;0 

16;50 

su. 

2; 18 

sii. 

3; 12 

17;2 

sii. 

1;27 

su. 

4;3 

16;45 

su. 

2; 15 

sii. 

3; 15 

17;0 

sii. 

1;24 

su. 

4;6 

16;40 

su. 

2; 12 

sii. 

3; 18 

17 

sii. 

1;21 

su. 

4;9 

16;35 

Lower Left Quadrant 

Lower Right Quadrant 

sit. 

0;27 

sii. 

5;3 

15;55 

sii. 

1; 18 

sii. 

4;12 

16;30 

sit. 

0;24 

sii. 

5;6 

15;49 

sii. 

1; 15 

sii. 

4; 15 

16;25 

sii. 

0;21 

sii. 

5;9 

15;43 

sii. 

1; 12 

su. 

4; 18 

16;20 

sii. 

0; 18 

sii. 

5; 12 

15;37 

sii. 

1;9 

sii. 

4;21 

16; 15 

sii. 

0; 15 

su. 

5; 15 

15;30 

sii. 

1;6 

sii. 

4;24 

16; 11 

sii. 

0; 12 

sii. 

5; 18 

15;24,14 

sii. 

i;3 

sii. 

4;27 

16;6 

sii. 

0;9 

su. 

5;21 

15; 18 

sii. 

i;0 

su. 

5;0 

16; 1 
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Figure TOOl.3 - Yantradhipati, reverse side (photo by S. R. Sarma) 

Table T001-2 Ghatl scales on the reverse side 


Upper left Quadrant 

Upper Right Quadrant 

su. 0;6 su. 5;24 15; 12 

su. 0;3 su. 5;27 15;6 

su. 0;0 su. 1;0 15;0 

su. 11 ;27 su. 6;3 14;54 

su. 11 ;24 su. 6;6 14;48 

su. 11; 15 su. 6; 15 14;30 

su. 11; 12 su. 6; 18 14;24 

su. 11 ;9 su. 6;21 14; 18 

su. 11 ;6 su. 6;24 14; 12 

su. 11 ;3 su. 6;27 14;5 
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su. 

11 ;21 

su. 

6;9 

14;42 

su. 

11 ;0 

su. 

7;0 

12;59 

su. 

11; 18 

su. 

6;12 

14;36 

su. 

10; 27 

su. 

7;3 

12;54 

su. 

9;12 

su. 

8; 18 

12;47 

sit. 

9;6 

su. 

8;24 

10;54 

su. 

9;9 

su. 

8;21 

12;46 

su. 

9;3 

su. 

8;27 

10;52 


Lower 

Left Quadrant 1644 

Lower Right Quadrant 

su. 

7;27 

su. 

10;3 


su. 

10; 24 

su. 

7;6 

13;50 

su. 

8;0 

su. 

10;0 


sit. 

10;21 

su. 

7;9 

13;45 

su. 

8;3 

su. 

9;27 


su. 

10; 18 

su. 

7;12 

13;40 

su. 

8;6 

su. 

9;24 


su. 

10; 15 

su. 

7; 15 

13;35 

su. 

8;9 

su. 

9;21 


su. 

10;12 

su. 

7; 18 

13;30 

su. 

8; 12 

su. 

9; 18 


su. 

10;9 

su. 

7;21 

13;25 

su. 

8; 15 

su. 

9; 15 


su. 

10;6 

su. 

7;20 

13;20 






su. 

9;0 

su. 

9;0 

13; 15 (?) 


The maximum duration of the half-day recorded in these quadrants is 17; 10 ghatis. 
Accordingly the longest day at this latitude would be 34;20 ghatis or 13;50 hours. The 
Indo-Persian astrolabes, in particular those by Diya’ al-Dln (e.g., Table A061-2), offer 
a more precise value of 13;43 hours for the latitude of 21°. 

Use of the Yantradhipati 

For measuring the sun’s altitude, one has to sight the sun through the alidade and 
read the degrees on the outermost scale where the alidade touches. For measuring time, 
one must first ascertain the solar longitude for the day of observation from an almanac 
and then choose the corresponding scale on the instrument. The place where the alidade 
touches the ghati scale indicates the time elapsed since sunrise (unnata-ghatis) if the 
observation is made in the forenoon, and the time remaining up to sunset if the 


1644 


I do not find the values of the maximum duration in my notes; I do not seem to have copied them 
when I examined the instrument. In the available photos, this part is blocked by the alidade. 
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observation is made in the afternoon. This, when subtracted from the duration of the 
sunlight hours on that day, yields the time elapsed since sunrise. 


Alidades 

On both sides, there are finely crafted alidades (length 337 mm) with sighting 
vanes (14 x 30 mm) in which there are two holes each. 



v q 







■ 



K 




v I 

Figure T001.4 - Inscription on the obverse (photo by S. R. Sarma) 



Inscription 

On the obverse side, in the empty space inside the last ghatT scale are engraved 
four Sanskrit verses in Anustubh metre, one in each quadrant, attributing the creation of 
this instrument to Madho Singh and concluding with the statement that with this 
instrument even a stupid person will know the time instantly: 

srwian-madhavasimhasya pasyemdm yantranirmitim \ 
pasyan prajhati murkho [’]pi tatkalcim kalavid bhavet || [1 ] 
jvydc ciram ayam yasya vdgvildsam pramadatah \ 
srutvd mandah kidrso [’]pi sadyo [’]sau krtiman bhavet || [2] 
yah (vat?) krpdksanimesena durbhagyo yasya laksitah \ 
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tatkrpadrstikanikam vdnchanti bhagyasalinah [3 / 
sa jayaty asya kopdgnir yallavah svavirodhinam \ 
drptam dahati samvrddhasamudrajalam aurvavat || [4] 

‘Behold the creation ( nirmiti ) of this instrument of the glorious 
Madhavasimha! Looking at this, even a fool will understand [time] and 
become at once a knower of time. 

‘May he live long! After listening to the flourishes of his speech [even] by 
chance ( pramadatah, lit. by mistake), one would become— howsoever 
dullard one might be— at once an accomplished person. 

‘By the flutter of whose compassionate eyes, the misfortune of whosoever is 
seen [will be dispelled]; fortunate ones desire a fraction of his compassionate 
glance. (Difficult syntax; it probably means: a glance of his compassionate 
eye dispels the misfortune of anybody on whomsoever it falls; therefore 
fortunate people desire even a fraction of that glance to fall on themselves). 
‘Victorious is that fire of his anger, a spark from which burns down his 
arrogant enemy, just as the marine fire burns down the abundant waters of 
the ocean.’ 

Bibliography 

Sarma 2010, s.v. Madhava Simha 
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T002 ® GHOTA-YANTRA BY SAWAI MADHO SINGH 
18th century, second half 

Central column 206 x 39 mm; flaps 206 x 39 x 11 mm 
Jaipur, Jai Singh’s Observatory 



Figure T002.1 - Ghota-yantra (photo by S. R. Sarma) 


This device is made of wood on which the lines, numbers and inscriptions are 
painted in white. It is essentially a column dial with four sides of equal width. The upper 
half is a solid square pillar. On all the four sides at its bottom are hinged four flaps of 
the same length and width on which the scales continue. At the top and bottom of the 
four sides, there are holes, five on each side, into which the gnomon is inserted 
according to the season. When not in use, the gnomon can be deposited in the hollow 
space at the top of the solid pillar and the flaps folded back flush with its sides. For this 
purpose, each flap is endowed with a pin at the top and at the top of the central pillar 
there are flat metal hooks at each side which can be rotated. When the flaps are folded 
back, these hooks are moved to lock the pins at the ends of the flaps and thus securing 
them. 
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There is a cloth label with the name Ghotd-yantra written on it. In Hindi and 
presumably in Rajasthani, ghotd denotes the ankle. This name was chosen for this 
instrument apparently because the central sold pillar and the flaps at right angles to it 
resemble together the ankle and the foot in human anatomy. 

At the top of the central vertical pillar, there are five holes on each side, below 
which that there ghatT scales which continue on the flaps below. These scales represent 
the half-duration of daylight in ghatTs in different periods of the year. On the four sides, 
there are altogether 20 scales, one for every 10° of solar longitude. A pair of solar 
longitudes in signs and degrees are written above the holes in the central vertical pillar; 
the holes and the pairs of solar longitudes also repeated at the end of the flaps. 

Table T002-1 Pairs of solar longitudes on the four sides 


Side 1 

Side 2 

Side 3 

Side 4 

9;00 

9;00 

10; 20 

7; 10 

0; 10 

5;20 

2;00 

4;00 

9; 10 

8;20 

11 ;00 

7;00 

0;20 

5; 10 

2;10 

3;20 

9;20 

8; 10 

11; 10 

6;20 

1;00 

5;00 

2;20 

3; 10 

10;0 

8;00 

10;00 

8;00 

1; 10 

4; 20 

3;00 

3;00 

10; 10 

7;20 

10; 10 

7;20 

1;20 

4;10 

3; 10 

2;20 


As in the Yantradhipati (T001), here also the sum of the two values of the solar 
longitudes is 6 signs or 18 signs; the latter is, in effect, also equal to 6 signs. Since the 
Yantradhipati is suspended freely, it does not require a compass. But for the present 
instrument, a compass is needed to see that the side of the central pillar and the flap 
which are in use are on the north-south line. 

However, since the scales run from the top of the central pillar down to the flaps 
and not the other way, there is no need of the holes on the flaps, because the gnomon 
cannot be inserted in these holes. 



Figure T002.2 - Inscription on the flap (photo by S. R. Sarma) 
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Inscription 

On one of the flaps is a stanza which declares that the instrument will give the 
correct reading even when held upside down: 

yad [vjiparite [’]py anukulam krte [’]pi 
yadvat karma naresasya \ bhavati 
tathd viparTte krte [’]pi yantre 
phalam apy anukulam || [metre irregular] 

‘Just as the king’s action, though adverse, turns out to be favourable, even 
so, when this 

instrument is held upside down ( viparTte krte 'pi), the result will be correct.’ 

The implication of the first half is that whatever the king does is for the good of 
the people, even if a particular act appears to be adverse. The import of the parallel is 
not so clear. The instrument is designed to be set upon the ground in the way shown in 
Figure T002.1, and the gnomon inserted in the appropriate hole at the top of the vertical 
column. Only then time can be measured. The gnomon cannot be inserted in the holes 
at the end of the flaps. Nor can the instrument be held upside down, by arranging a flap 
in the vertical position and the central column in a horizontal position after folding back 
the other three flaps. Therefore, the Sanskrit statement cannot be taken literally; 
probably it has to be understood in the manner as translated by Garrett & Guleri: 

‘If the Maharaja does anything contrary to the wishes of the people, the result 
is always good; so, when the shadow moves in a contrary direction on the 
dial, the result is also good.’ 

Bibliography 

Garrett & Guleri 1902, p. 62. 

Sarma 2010, s.v. Madhava Simha 
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T003 ® SOT A-Y ANTRA (1) BY SAWAI MADHO SINGH 


18th century, second half 

428 x 43 x 43 mm 

Jaipur, Jai Singh’s Observatory 
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This is a set of three square column dials made of burnished brass, with lines and 
legends enamelled in black. Like the previous specimen (T002), these also have four 
sides of equal width, but are hollow inside. The small copper plaques attached to them 
inform that these are sotci-yantras (sotci in Rajasthani meaning ‘staff’), the first two for 
measuring time in the day ( sotdyamtra 1 dinajnana k<r, sotdyamtra 2 dinajndna ko ) and 
the third for measuring time at night ( sotdyamtra rdtrijndna ko). On the first two is 
engraved an identical stanza proclaiming the authorship of Madho Singh. 

These instruments are to be suspended sometimes vertically from either end and 
some other times horizontally from the middle. For this purpose, at both ends and also 
at the middle part, there are small knobs with holes in them. 

Here will be described the first two specimens meant for use in the daytime. There 
are series of holes at the top and bottom of all the four sides of these instruments; below 
these holes can be seen the scales of ghcitis. As in T002, here also above each hole are 
mentioned two solar longitudes to which the hole and the scale that follows belong. The 
following table shows the pairs of solar longitudes in signs and degrees and the related 
maximum half-durations of daylight in ghatTs. 


Table T003-1 Ghati scales on the four sides 


Column sides 

scale no. 

solar 

longitude 1 

solar 

longitude 2 

maximum 

half-duration 

Side 1 top 

1. scale 

9;00 

9;00 

12;52 


2. scale 

9.10 

8;20 

12;54 


3. scale 

9;20 

8; 10 

13 


4. scale 

10;0 

8;0 

13 


5. scale 

10; 10 

7;20 

13;28 

Side 1 bottom 

6. scale 

2;20 

3; 10 

17;5 


7. scale 

3;0 

3;0 

17;8 

Side 2 top 

8. scale 

10;20 

7; 10 

13;42 


9. scale 

11;0 

7;0 

13; 14 

Side 2 bottom 

10. scale 

0;20 

5; 10 

15 
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Column sides 

scale no. 

solar 

longitude 1 

solar 

longitude 2 

maximum 

half-duration 


11. scale 

1;0 

5;0 

16 

Side 3 top 

12. scale 

11; 10 

6;20 

14; 19 


13. scale 

11;20 

6; 10 

14;38 

Side 3 bottom 

14. scale 

1; 10 

4;20 

16;30 


15. scale 

1;20 

4; 10 

16;45 

Side 4 top 

16. scale 

0;0 

6;0 

14;45 


17. scale 

0; 10 

5;20 

15;35 

Side 4 bottom 

18. scale 

2;0 

4;0 

16;48 


19. scale 

2; 10 

3;20 

16; 17 


It can be seen that there are separate scales for every 10° of solar longitude as in 
T002. In the preceding two instruments (T001 and T002), the two solar longitudes for 
each scale are so chosen that their sum is equal to 6 signs; the same is the case here in 
T003 and T004. 

For measuring time, one must first find out the solar longitude for the day of 
observation from an almanac, choose the appropriate scale on the instrument and insert 
the gnomon into the hole just above that scale. 1645 The top of the gnomon is so fashioned 
that it can be screwed into the hole. When not in use, the gnomon can be stored in the 
recess in the hollow of the instrument. 

Then the instrument has to be suspended vertically from either end or horizontally 
from the middle part so that the shadow of the gnomon falls on the chosen scale; where 
the extremity of the shadow lies, is the measure of time in ghcitis. If the observation is 
made before noon, it is the time elapsed since sunrise; if the observation is made after 
noon, it is the time remaining up to sunset. 


1645 


The gnomon is now missing in the present specimen. The one in the next specimen is extant (Figure 
T003.1). 
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However, the requirement that sometimes the instrument has to be suspended 
vertically from either end and sometimes suspended horizontally from the middle part, 
makes observation with this device extremely complicated. Thus this instrument does 
not offer any advantage over a simple column dial, or even over the modified column 
dial named Ghotci-yantra (T002). 

Inscription 

In the middle part of the column is engraved the following stanza in Anustubh 
meter, the engraving extending on all four sides. 
prakasam madhavavyagh ra- 
buddher nispaksapatatah \ 
pasydndydsatah suksmam 
svaprakdsah prakasitah jj 

‘Behold minutely, without bias, the light of the intellect of Madhava, the 
tiger; it reveals its own brilliance without any effort.’ 
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T004® SOT A-Y ANTRA (2) BY SAWAI MADHO SINGH 

18th century, second half 

430 x 43 x 43 mm, gnomon 167 mm 

Jaipur, Jai Singh’s Observatory 



Figure T004.1 - Sota-yantra with the gnomon 
(photo by S. R. Sarma) 


This specimen is exactly the same as the preceding one (T003), except that its 
gnomon is extant. Its full image can be seen in Figure T003.1; here it is shown with the 


gnomon. 
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T005 ® SOTA-YANTRA FOR THE NIGHT BY SAWAI MADHO SINGH 

18th century, second half 
426 x 41 x 41 mm; 

Jaipur, Jai Singh’s Observatory 



Figure T005.1 - Sota-yantra for the night; 
below is the hollow column with four sides and above it 
are the two bars with their sides 2 and 3 (photo by S. R. Sarma) 



Figure T005.2 - Sota-yantra for the night; 
the hollow column is in the middle and the two bars 
with their sides 1 and 4 are above and below (photo by S. R. Sarma) 


The third Sota-yantra, which is meant for the night, is slightly smaller with a 
length of 426 mm and width and thickness of 41 mm. A small copper plaque attached 
to it carries the label sotayamtra ratri jnana ko ( sota-yantra for the knowledge at night, 
i.e., for measuring time at night). With this device time is measured by observing any 
one of the eight junction stars of the lunar mansions: AsvinT (|3 Arietis, lunar mansion 1), 
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RohinT (a Tauri, lunar mansion 4), Ardra (a Orionis, 6), Mcighd (a Leonis, 10), Svdti (a 
Bootis, 15), Abhijit (a Lyrae, 22), Sravana (a Aquilae, 23) and Purvd Bhadrapada (|3 
Pegasi, 26). These eight stars cover the entire lunar orbit. 

At the top and bottom of each side of this instrument are engraved one of the names 
of the above-mentioned stars, below which are added the related scales of ghatTs. The 
names of the stars and the maximum half-durations of the night in the related ghatT 
scales are shown in the table below. 


Table T005-1 Stars on the column and the maximum half-durations 


Side 1 top 

Svdti (a Bootis) 

17 ghatTs 

Side 1 bottom 

Maghd (a Leonis) 

15;38 ghatTs 

Side 2 top 

Pujrva] Bha[drapada\ 

(|3 Pegasi) 

17;29 ghatTs 

Side 2 bottom 

AsvinT (|3 Arietis) 

16;44 ghatTs 

Side 3 top 

Sravana (a Aquilae) 

15;45 ghatTs 

Side 3 bottom 

RohinT (a Tauri) 

16;24 ghatTs 

Side 4 top 

Abhijit (a Lyrae) 

19 ghatTs 

Side 4 bottom 

Ardra (a Orionis) 

15;38 ghatTs 


At the top of the instrument is a slit in which are stored two flat rectangular bars, 
each measuring 420 x 35 mm. These are engraved on both sides with scales and the 
names of the same eight stars which are engraved on the four sides of the main column. 
The two sides of the first bar are numbered 1 and 2 and the two sides of the second bar 
3 and 4. On each side, there are the names of four stars, either with the suffix pujrva] 
(east) or with the suffix pajscima] (west), indicating the eastern or the western 
hemisphere where the star is seen. 1646 The details of the stars are shown in the following 
table. 


1646 One would expect that each star is mentioned once in the east and once in the west, but that is not 
the case here: Abhijit is mentioned three times, always in the west; AsvinT both times in the west; 
Ardra only in the east, and so on. 
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Table T005-2 Stars marked on the four sides of the bars 


Side 1 

Purva Bha[drapada ] 
pu{r\>a ] 

(3 Pegasi east 


AsvinT pa[scima\ 

(3 Arietis west 


Svati pa[scima\ 

a Bootis west 


Maghd pa[scima ] 

a Leonis west 

Side 2 

Rohini pilin'a \ 

a Tauri east 


Ardra pu[rva\ 

a Orionis east 


Sravana pa[scima\ 

a Aquilae west 


Abhi\jit\ pa[scima\ 

a Lyrae west 

Side 3 

Maghd pu[rva\ 

a Leonis east 


Svati pu{n>a\ 

a Bootis east 


Purva Bha[drapada\ 
pa[scima\ 

(3 Pegasi west 


Abhiji[t\ pa[scima\ 

a Lyrae west 

Side 4 

Sravana pu[rva] 

a Aquilae east 


AsvinT pa[scima\ 

(3 Arietis west 


Rohini pa[scima\ 

a Tauri west 


Ahhi\jit\ pa[scima\ 

a Lyrae west 


This instrument is employed at night apparently in the following manner. Suppose 
one wishes to measure the time when the star Svati is in the eastern hemisphere. Then 
one takes the second bar with the side numbered 3 on which is engraved Svati pu[rva] 
and affixes its tip to that side of the hollow column on which the ghati scale for Svciti is 
engraved. This should be done in such a manner that the column and the bar are at right 
angles. Suspending the hollow column in a vertical position, one sights the star along 
the point where Svati pu[rva] is marked on the bar. Where the imaginary line joining 
the star and the mark on the bar touches the ghati scale on the column indicates the time 
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in ghatis. This is no doubt a novel design, but sighting a star with this ensemble would 
be far more difficult than with the alidade of an astrolabe. 
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T006 ® STAR CHART BY SAWAI MADHO SINGH 

18th century, second half 
765 x 735 mm 

Jaipur, City Palace, Maharaja Sawai Man Singh II Museum (# Khasmohor 1257) 



Figure T006.1 - Star Chart (photo by S. R. Sarma) 

This star chart is copied on a large starched cloth. At the centre is a red silk thread 
with a red-and-blue pommel, which can be rotated along the circular scales like an 
index; (it cannot be seen in Figure T001.1, as it was pulled to the back during the 
photography). There are four concentric circular scales. The outermost one is labelled 
ghati-jhanartham (for the knowledge of ghatTs, i.e., for measuring time in ghatTs ). It is 
divided in 60 ghatTs and numbered anti-clockwise from 1 to 60, starting at the topmost 
point. In the inner band, each ghatT is subdivided into 6 units of 10 palas or 4 minutes 
each. 
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Figure T006.2 - Circular scales (photo by S. R. Sarma) 

The second circle, labelled suryadmam saptamabhavajhanartham (for the 
knowledge of the descendant, i.e., for measuring the descendant), is divided in 12 zodiac 
signs, and numbered also anti-clockwise from zero to 11, with zero at 18;50 ghatTs (= 
113 time-degrees). Each sign is divided in 6° and 1°; groups of 6° are numbered anti¬ 
clockwise 6, 12, 18, 24, 30, separately for each sign. 

The third circle, labelled dasama-caturthayor-jhanam (knowledge of the cusps of 
the tenth and fourth places, i.e., for measuring the cusps of the tenth and fourth places), 
is divided in signs, 6° and 1° and numbered as in the above circle. Here zero is at 3; 10 
ghatTs (=19 time-degrees). 

The innermost circle is labelled lagna-jhdndrtham (for knowing, i.e., measuring 
the ascendant). Here also the signs, 6° and 1 ° are marked and numbered as in the above 
circles, but the zero is at 47;30 ghatTs (= 285 time-degrees) and coincides with the label 
Udaya-AsvinT (the rising of As'vinT) written outside the circles. 
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Figure T 006.3 - Altitudes and Meridian Distances (photo by S. R. Sarma) 
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Figure T006.4 - Altitudes and Meridian Distances (photo by S. R. Sarma) 


Inside these circular scales are two columns containing the meridian distances in 
ghatTs (nata-ghati) of 21 stars, and their altitudes in degrees ( unnatamsa ) listed for each 
integer number of ghatTs of the meridian distance. For example, in the case of AsvinT, 
the star is on the meridian when the meridian distance is 0; then its meridian altitude is 
82;30°. On the other hand, when the star is on the horizon, its maximum meridian 
distance is 16;44 ghatTs. Of the 21 stars mentioned here, the first 16 are junction stars of 
the lunar mansions ( naksatra ) and the last 5 are derived from Islamic astrolabes. 
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Table T006-1 Meridian Altitudes and Meridian Distances 



Star Name in 
Sanskrit 

Star Name 
modern 

Meridian 
altitude in 
degrees 

Max. 
Meridian 
distance in 
ghatTs 

1 

Asvim 

(3 Arietis 

82;30 

16;44 

2 

Rohim 

a Tauri 

79;0 

16;24 

3 

Ardra 

a Orionis 

70;25 

15;38 

4 

Punarvasu 

(3 Geminorum 

88;20 

17;41 

5 

Maghd 

a Leonis 

76; 10 

16;8 

6 

Purvd Phalgum 

6 Leonis 

85;0 

16;58 

7 

Uttard Phalgum 

(3 Leonis 

79;0 

16; 24 

8 

Citrd 

a Virginis 

53;20 

14;10 

9 

Svdti 

a Bootis 

83;41 

18;52 

10 

Visdkhd 

a Librae 

47;3 

13;37 

11 

Anuradha 

5 Scorpii 

41;25 

13;4 

12 

Jyesthd 

a Scorpii 

37; 20 

12;39 

13 

Abhijit 

a Lyrae 

78;20 

18;58 

14 

Sravana 

a Aquilae 

71;45 

15;45 

15 

Purvd 

Bhadrapada 

(3 Pegasi 

89;50 

17;29 

16 

Uttard 

Bhadrapada 

Y Pegasi 

89;5 

17;37 

17 

Prajdpati 

5 Aurigae 

72; 24 

20; 1 

18 

Brahmahrdaya 

a Aurigae 

71 ;9 

20; 16 

19 

Lubdhaka 

a Ursae 
Majoris 

46; 15 

13;33 

20 

Matsyamukha 

a Piscium 
Austrini 

32;6 

12;3 
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Star Name in 
Sanskrit 

Star Name 
modern 

Meridian 
altitude in 
degrees 

Max. 

Meridian 
distance in 
ghatTs 

21 

Kukkutapu[ c ]cha 

a Cygni 

72;30 

20;0 



Figure T006.5 - Rising, culmination and setting of stars (detail of Figure T006.1) 


Around the outer periphery of the outermost circle are marked the lines of the 
rising ( udaya ), culmination ( madhya ) and setting (asta) of 32 stars. Udaya and asla are 
written in black, madhya in red. Their respective times are indicated by straight lines 
that reach up to the scale of palas. These times are valid, presumably at the equinoxes. 
Read anti-clockwise, the times are as follows: 
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Table T006-2 Rising, Culmination and Setting around the clock 


1;40 

udaya Punarvasu 

(3 Geminorum rising 

2;52 

udaya Lubdhaka 

a Ursae Majoris rising 

4;10 

Asvini Madhya 

(3 Arietis culmination 

4;50 

asta Sravana 

a Aquilae setting 

5;08 

astdbhijit 

a Lyrae setting 

6;25 

Bharani madhya 

41 Arietis culmination 

8;46 

Krttikd madhya 

q Tauri culmination 

8;52 

udaya Maghd [and] asta 
Matsyamukha 

a Leonis rising [and] a 
Piscium Austrini setting 

10;34 

udaya Purva phalgum 

5 Leonis rising 

10;55 

Rohinl madhya 

a Tauri culmination 

11 ;22 

asta Kukkutapuccha 

a Cygni setting 

12;24 

Brahmahrdaya madhya 

a Aurigae culmination 

12;38 

udaya Uttar a Phalgum 

|3 Leonis rising 

13;24 

Mrgasirsa madhya 

y Orionis culmination 

14; 11 

Ardra madhya 

a Orionis culmination 

14; 12 

Prajdpati madhya 

5 Aurigae culmination 

14;36 

asta Pur\>d Bhadrapada 

(3 Pegasi setting 

16;24 

Lubdhaka madhya 

a Ursae Majoris culmination 

17;22 

asta Uttar a Bhadrapada 

y Pegasi setting 

18; 14 

udaya Svdti 

a Bootis rising 

18;42 

Punarvasu madhya 

a Geminorum culmination 

18;48 

udaya Citrd 

a Virginis rising 

21;52 

asta Asvini 

(3 Arietis setting 

22;02 

Pusya madhya 

5 Cancri culmination 
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22;48 

Aslesd madhya 

t, Cancri culmination 

23;52 

udaya Visdkhd 

a Librae rising 

24;49 

Maghd madhya 

a Leonis culmination 

26;24 

udaya Anuradha 

5 Scorpii rising 

27; 12 

udaya Abhijit 

a Lyrae rising 

27; 24 

asta Rohini 

a Tauri setting 

27;32 

Puri’d Phdlgum madhya 

6 Leonis culmination 

27;58 

udaya Jyesthd 

a Scorpii rising 

29;00 

Uttard Phdlgum madhya 

(3 Leonis culmination 

29;48 

astardra 

a Orionis setting 

29;58 

asta Lubdhaka 

a Ursae Majoris setting 

30;42 

Hasta madhya 

5 Corvi culmination 

31;22 

udaya Kukkutapuccha 

a Cygni rising 

32;40 

asta Brahmahrdaya 

a Aurigae setting 

32;58 

Citrd madhya 

a Virginis culmination 

33;20 

udaya Sravana 

a Aquilae rising 

34; 10 

asta Prajdpati 

5 Aurigae setting 

35; 12 

Svdti madhya 

a Bootis culmination 

36;20 

asta Punarvasu 

(3 Geminorum setting 

36;32 

Visdkhd madhya 

a Librae culmination 

39;24 

Anuradha madhya 

5 Scorpii culmination 

39;38 

udaya Purvd Bhadrapada 

(3 Pegasi rising 

40;34 

Jyesthd madhya 

a Scorpii culmination 

40;58 

asta Maghd 

a Leonis setting 

42;08 

udaya Uttard Bhadrapada 

y Pegasi rising 

43; 18 

Mula madhya 

X Scorpii culmination 
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44;28 

asta Pur\>d PhalgunT 

6 Leonis setting 

44;42 

udaya Matsyamukha 

a Piscium Austrini rising 

45; 12 

Purvasadha madhya 

6 Sagittarii culmination 

45;22 

asta Uttard PhalgunT 

(3 Leonis setting 

46; 10 

Abhijit madhya 

a Lyrae culmination 

46;40 

Uttarasadha madhya 

a Sagittarii culmination 

47;08 

asta Citrd 

a Virginis setting 

47;28 

udaya AsvinT 

(3 Arietis rising 

49;04 

Sravana madhya 

a Aquilae culmination 

50;08 

asta Visdkhd 

a Librae setting 

51;02 

Dhanisthd madhya 

(3 Delphini culmination 

51 ;22 

Kukkutapuccha madhya 

a Cygni culmination 

52;08 

udaya Brahmahrdaya [and] 
asta Svdti 

a Aurigae rising [and] a 

Bootis setting 

52;28 

astanuradha 

5 Scorpii setting 

53; 14 

asta Jyesthd 

a Scorpii setting 

54; 12 

udaya Prajdpati 

5 Aurigae rising 

54;38 

udaya RohinT 

a Tauri setting 

56;32 

Satabhisd madhya 

h Aquarii culmination 

56;48 

Matsyamukha madhya 

a Piscium Austrini culmination 

57;06 

Pur\>d Bhadrapada madhya 

(3 Pegasi culmination 

58;36 

udaya Ardra 

a Orionis rising 

59;48 

Uttard Bhadrapada madhya 

y Pegasi culmination 


This data is rearranged star-wise in the following table. 


3782 


Instruments designed by Sawai Madho Singh 


Table T006-3 Culmination and Setting arranged star-wise 



Star Name 

Identification 

Rising 

Culmination 

Setting 

~T1 

Asvini 

(3 Arietis 

47; 28 

4; 10 

21; 5 2 

2 

Bha ram 

41 Arietis 

— 

6;25 

— 

3 

Krttika 

t] Tauri 

— 

8;46 

— 

4 

Rohinl 

a Tauri 

54;38 

10;55 

27; 24 

5 

Mrgasirsci 

Y Orionis 

— 

13;24 

— 

6 

Ardra 

a Orionis 

58;36 

14:11 

29;48 

7 

Punarvasu 

(3 Geminorum 

1:40 

18;42 

36;20 

8 

Pusya 

6 Cancri 

— 

22;02 

— 

9 

Aslesd 

t, Cancri 

— 

22;48 

— 

10 

Maghd 

a Leonis 

8;24 

24;49 

40; 5 8 

11 

Purvd 

Phdlgum 

6 Leonis 

10;34 

27;37 

44;28 

12 

Uttard 
Phdlgum 

|3 Leonis 

12;38 

29;00 

45; 22 

13 

Hasta 

6 Corvi 

— 

30;42 

— 

14 

Citrd 

a Virginis 

18;48 

32;58 

47;08 

15 

Svdti 

a Bootis 

18; 14 

35; 12 

52;08 

16 

Visdkhd 

a Librae 

23;52 

36;32 

50;08 

17 

Anurddhd 

5 Scorpii 

26; 24 

39;24 

52;28 

18 

Jyesthd 

a Scorpii 

27;58 

40;34 

53;14 

19 

Mula 

X Scorpii 

— 

43; 18 

— 

20 

Purvdsddhd 

5 Sagittarii 

— 

45; 12 

— 

21 

Uttarasadha 

a Sagittarii 

— 

46;40 

— 

22 

Abhijit 

a Lyrae 

27; 12 

46; 10 

5;08 

23 

Sravana 

a Aquilae 

33;20 

49;04 

4;50 
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Star Name 

Identification 

Rising 

Culmination 

Setting 

24 

Dhanisthb 

(3 Delphini 

— 

51;02 

— 

25 

Satabhisd 

k Aquarii 

— 

56;32 

— 

26 

Purvd 

Bhadrapada 

|3 Pegasi 

39;38 

57;04 

14;36 

27 

Uttard 
Bhadrapada 

y Pegasi 

42;08 

59;48 

17;22 

28 

Prajdpati 

6 Aurigae 

53; 12 

14; 12 

34; 10 

29 

Brahmahrdaya 

a Aurigae 

52;08 

12; 24 

32;40 

30 

Lubdhaka 

a Ursae 

Majoris 

2;52 

16;24 

29;58 

31 

Matsyamukha 

a Piscium 
Austrini 

44;42 

56;48 

8;52 

32 

Kukkutapuccha 

a Cygni 

31;22 

51;22 

11 ;22 


Rising, culmination and setting are given for those 21 stars for which the altitudes 
and meridian-distances are listed in the table in the middle of the circular scales. For the 
remaining 11 stars, only the culminations are given. 

IX nl 

Figure T006.6 - Inscription (detail of Figure T006.1) 

Inscription 

Inside the circular scales is the following verse declaring that this star chart was 
created by Madho Singh: 

jayati yamtram idam jhatiti sphutam 
disati darsanato / ’ jsya nisagatam 
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tanunrpaspadapatnisukhanvitam 

nrpati-madhavasimha-vinirmitam 7|| /metre: Drutavilambita] 

‘May this chart ( yantra ) designed by King Madhavasimha be victorious. Just 
by looking at it, it shows instantly and clearly the nocturnal ... (?).’ 

The third line scans alright but makes absolutely no sense in this context; it literally 
means ‘endowed with the happiness of the wife, the abode of the slender king’! 

Bibliography 

Pingree 2003, no. 221, pp.107-109 
Sarma 2010 
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U. INSTRUMENTS DESIGNED BY BUHLOMAL AND HIS ASSOCIATES AT 
LAHORE 

INTRODUCTION 

Lalah Bulhomal LahorI (fl. 1839-1851) 

The various astrolabes, celestial globes, Dhruvabhrama-yantras, sine quadrants 
and horary quadrants made by the versatile instrument maker Bulhomal, with legends 
in Persian, or Sanskrit, or English, have been described in earlier sections. 1647 Bulhomal 
was indeed the true and the last representative of both the traditions of Indo-Persian and 
Sanskrit astronomical instrumentation. Besides producing some 24 well-crafted 
specimens of the above-mentioned traditional Islamic and Sanskrit instruments, he also 
tried his hand at designing some new ones. Most prominent of these is the Jyotihsattd 
of which three specimens are extant (U001, U002, U003). 

Jyotihsatta 

This new device was intended to measure the local time, the ascendant and the 
culmination in the daytime in the same manner as Padmanabha’s Dhruvabhrama-yantra 
allows simultaneous measurement of these elements at night. These can, of course, be 
determined more easily both at night and in the daytime with the astrolabe, but it appears 
Bulhomal was interested in creating an alternative device. 

The Jotihsatta is shaped like an astrolabe with a suspension bracket at the top. It 
carries on one side (let us call this the obverse side), a set of four horary quadrants 
together with an alidade as in the Yantradhipati designed by Sawai Madho Singh of 
Jaipur in the second half of the eighteenth century (T001). The reverse side is engraved 
with a modified version of the Dhruvabhrama-yantra with scales for ghatis, zodiac signs 
according to their right ascensions and zodiac signs with their oblique ascensions, 
together with an index pivoted to the centre. 

We assume that the intended procedure would be that first one measures the local 
time with the alidade on the obverse side, by choosing the appropriate horary scale for 


1647 


Sarma 2015b; see also Apx.C, Index of Instrument Makers, s. v. Bulhomal. 
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the day in question. Then turning the disc to the reverse side, the index is placed on the 
local time just obtained. Where the ruler intersects the scale of the signs marked 
according to their oblique ascensions can be seen the ascendant and where the rule 
intersects the signs marked according to their right ascensions the culmination. 

But there are several problems in this procedure. Bulhomal drew on the obverse 
side scales of hours to denote the lengths of the half-day in different periods of the year, 
but equipped the reverse side with scales in ghcitis in the outer periphery. This would 
necessitate conversion of hours and minutes into ghcitis and palas or vice versa in every 
operation. 

More problematic are the hour scales themselves which are not properly defined. 
The obverse side of the Jyotihsattci is engraved with 19 scales to measure the half days 
in different periods of the year. These scales are divided into hours by radian lines and 
numbered from the horizontal diameter onwards. The durations of these 19 scales are 
as follows: 5; 17 hours, 5;21 hours, 5;24 hours, 6;00 hours, 6;02 hours, 6;03 hours, 6;04 
hours (twice), 6;06 hours (twice), 6;08 hours (twice), 6; 10 hours, 6; 12 hours, 7; 10 hours, 
7; 12 hours, 7; 17 hours, 7;21 hours and 7;24 hours. There is a large inexplicable gap 
between 6; 12 hours and 7; 10 hours. According to this arrangement, the half day-length 
at latitude 32° ranges between 5; 17 hours and 7;24 hours. 

But this arrangement does not conform to the generally accepted value of 
maximum daylight at 32° which is ca. 14;08 hours and according to which the length of 
the half-day at this latitude should range from 4;56 hours to 7;04 hours. Moreover, it is 
not known how one can determine which scale to use on which day. 

There are problems on the reverse side as well which is fashioned somewhat like 
a Dhruvabhrama-yantra, with concentric scales of ghatls and palas, zodiac signs 
according to their right ascensions and according to their oblique ascensions. Since this 
one is meant for use in the daytime, there is no slit for viewing the stars a and |3 Ursae 
Minoris, nor a four-armed index as in the Dhruvabhrama-yantra. Instead there is just 
an index, one end of which is pivoted to the centre of the circle. This has to be 
manipulated by hand. 

While the obverse side in all the three specimens is identical, on the reverse side 
there are differences in the placement of the two scales of zodiac signs. In U001, the 
scale of the zodiac signs according to the right ascensions commences 90° ahead of the 



Introduction 


3787 


ghatT scale, while the scale of the zodiac signs according to their oblique ascensions 
commences at the same point at the ghatT scale. In U002 and U003, however, all the 
three scales commence at the same point. Therefore, none of the three specimens of the 
Jyotihsatta can provide the desired results. 

Jyotihsatta, the name which Bulhomal bestowed on this new device is also 
problematic, because it is not clear what is intended to be conveyed by this name; jyotili 
means a ‘light’, ‘luminary’ or ‘celestial body’ and the term sattd denotes ‘existence’, 
‘being’, or ‘power’. If the term Jyotihsatta is intended to denote something like the 
‘power of planets’, then it is not known where this power supposed to reside in this 
device. 

The only successful innovation in this device seems to be the alidade. The alidades 
in the Lahore astrolabes have straight bars without any counter-change as in the 
astrolabes produced in the Middle East and Europe. Bulhomal also equipped his Indo- 
Persian and Sanskrit astrolabes with similar alidades with straight bars. But for the 
Jyotihsatta he devised an alidade with counter-change, by joining two narrow strips of 
metal in an ingenious manner so that the two sides of the alidade are equally balanced. 
Dharm Chand emulated this style in his horary quadrants X015 - X019. 

Joshi Dharm Chand (fl. 1854-73) 

Joshi Dharm Chand (fl. 1854-73) is a contemporary and an associate of 
Bulhomal. 1648 His title ‘Jotishi’ or ‘Joshi’ (from Sanskrit JyotisT) indicates that he was a 
traditional Hindu astrologer, trained in Sanskrit astronomy and astrology; his surviving 
instruments show that he was at home in Persian as well. We do not know whether he 
was from Lahore, but it is certain that he was a resident of Panjab, for he uses the Panjabi 
phonetic forms of Sanskrit solar months (e.g. hat for ciscidha, or mag gar for mdrgasird ) 
on some of his instruments. Brahmin by birth, educated in Persian, trained in metal craft 
and in making traditional astronomical instruments, he was also open to new ideas from 
Europe. He seems to have been the first one to adapt European perpetual calendars for 
use in India, an attempt which he designates as ikhtara 0 naw (a new invention). There 


1648 


Sarma 2003, pp. 78-84; Sarma 2010, pp. 88-89; see also Apx.C, Index of Instrument Makers, s. v. 
Dharm Chand. 
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survive five specimens made by him; three are engraved in Persian and two in 
English(X015 - X019). These are the earliest known prototypes of the brass perpetual 
calendars which are now mass-produced at Muradabad. 

Aylnah Falql 

Like Bulhomal, Dharm Chand was also interested in designing an instrument to 
determine the time, ascendant and culmination in the daytime. He used the reverse side 
of his perpetual calendars for this purpose. Unlike Bulhomal, Dharm Chand arranged 
here the scales of half-duration of daytime and the scales of the zodiac signs according 
to the right ascensions and the scales of the zodiac signs according to oblique ascensions 
on the same side of the plate and equipped this side with an alidade. Quite pragmatically, 
he drew just 7 ghatl scales for the half-duration of daylight and defined these precisely 
in terms of the Sanskrit-Panjabi solar months. (In the two English specimens, he has 
only six scales which he defined in terms of English months). He called this new device 
Aylnah Falql (mirror of the heavens). His attempt is more successful than Bulhomal’s. 

As regards the perpetual calendars on the obverse side, his first two attempts in 
X015 and X016 were not quite successful, because he did not include the years there. 
He achieved the objective in a third attempt in X017 which is engraved in Persian. He 
translated this device into English in X018 and X019. These five attempts will be 
described in section X under the heading ‘Indian Adaptations of European instruments’. 

In the present section the focus will be on another attempt by Dharm Chand at 
designing a new instrument by arranging the sine quadrant on one side of a rectangular 
plate and the plate of multiple horizons on the other side. Dharm Chand calls this 
creation a tasnlf (invention). There exist two specimens (U006 and U007), but it is 
difficult to see any advantage in this juxtaposition. 
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U001 ® JYOTIHSATTA BY LALAH BULHOMAL LAHORl, 1896 VS (AD 1839-40) 

Diameter 88 mm; height 115 mm 

London, Victoria & Albert Museum (# IM. 10.1915) 



Figure U001.1 - Obverse side with horary quadrants 
(photo from the archives of the Museum of the History of Science, Oxford) 

Obverse side 

The instrument is shaped like an astrolabe with a high suspension bracket and an 
alidade pivoted to the centre of the main body. Vertical and horizontal diameters divide 
the main body into four quadrants. The rims of these four quadrants are engraved with 
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altitude scales as on the back of an astrolabe. The inner bands are calibrated for 1°; in 
the outer band groups of 6° are numbered from 6 to 90, starting at the two ends of the 
horizontal diameter and reaching the two ends of the vertical diameter. 

Within these altitude scales are five annular rings, filled in each quadrant by 
different scales of half day-lengths in hours. There are altogether 19 such scales for 
different periods of the year. These scales are divided into hours by radian lines and 
numbered from the horizontal diameter onwards. Each cell is subdivided in 5 units (=12 
minutes) by means of the four dots placed in the line below. 1649 This style of division is 
characteristic of Bulhomal’s work and can be seen in also his sine quadrants (L006 and 
L007) and it was emulated by his contemporary Dharm Chand in his sine quadrants 
(Figure U006.3 and Figure U007.2). 

The durations of these 19 scales are as follows: 5; 17 hours, 5;20 hours, 5;24 hours, 
6;00 hours, 6;02 hours, 6;03 hours, 6;04 hours (twice), 6;06 hours (twice), 6;08 hours 
(twice), 6; 10 hours, 6; 12 hours, 7; 10 hours, 7; 17 hours, 7;21 hours and 7;24 hours. There 
is an inexplicable gap between 6; 12 hours and 7; 10 hours. According to this 
arrangement, the half day-length at latitude 32° ranges between 5; 17 hours and 7;24 
hours. 

But this arrangement does not match with the generally accepted value of 
maximum daylight at 32° which is ca. 14;08 hours and according to which length of the 
half day at this latitude should range from 4;56 hours to 7;04 hours. 

Reverse Side 

The reverse side of the Jyotihsatta is fashioned somewhat like a Dhruvabhrama- 
yantra with three sets of concentric circular scales, separated from one another by 
double lines. The outermost set is divided in 1° and 6° with groups of 6° numbered 
serially from 1 to 60 clockwise. This can also be treated at a ghatT scale where ghcitis 
are numbered from 1 to 60 and each ghatT is divided in 6 units of 10 palas or 4 minutes 
each. 


1649 


It is unusual to divide the hour into 5 parts of 12 minutes; more rational would be to divide it in 3 
units of 20 minutes, 4 units of 15 minutes, or 6 units of 10 minutes each. 



U001 - Jyotihsatta by Lalah Bulhomal Lahori, 1896 vs (ad 1839-40) 


3791 



Figure U001.2 - Dhruvabhrama-yantra on the reverse side 
(photo from the archives of the Museum of the History of Science, Oxford) 

In the second set, the scales are divided in 12 zodiac signs, in proportion to their 
right ascensions, and labelled with their names, starting 90° ahead of the ghatT scale, 
i.e., at the beginning of the 16th ghatT and proceeding clockwise. The names of the signs 
are transcribed as Mesah, Vrsah, Mi*nah, Kci[r]kcih, Simhah, Kamnya, Tula, Vrscikah, 
Dhanuh, Makarah, Kumbhah, MTnah. Each sign is divided in 5 units and numbered 
clockwise as 06, 12, 18, 24, 30; each unit is further subdivided into 6 parts. 

In the third set the scales are divided in 12 zodiac signs, in proportion to their 
oblique ascensions and labelled with their names, starting at the same point as the ghatT 
scale and proceeding clockwise. These signs are divided and subdivided in the same 
manner as in the above set of scales. 
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In the middle of the plate are given particulars of the locality for which the 
instrument is designed: aksdmsa 31\\58 (latitude 31;58°) and aksabhd 07\\30 (equinoctial 
shadow at noon 7;30 units). 

Alidade 

The instrument is equipped with an alidade in the front and an index at the back. 
The alidade is made of two narrow strips, which are so joined that the two sides of the 
alidade are equally balanced. The sighting plates, like those in Bulhomal’s astrolabes, 
are ornately fashioned with trifoliate outlines. The index on the back is a long strip with 
parallel sides; the top, which is pivoted to the centre, is beautifully fashioned like a bird 
turning its neck backwards and touching its wing with its beak. 

Inscription 

In the middle of the obverse side is engraved the maker’s signature; it is composed 
in Anustubh metre and employs word numerals: 

sngaurTsakarundpdtravulhomallena nirmitam 
tarkankavasucandrabde jyotihsattdbhidam sphutam j| 

‘This accurate [instrument] by name jyotihsattd was created by Bulhomal 
( vulhomalla ), the receptacle of the grace of Gauri and Siva, in the [Vikrama] 
year [denoted by] the philosophical systems (tarka = 6), digits (anka = 9), 
the vasus (= 8) and the moon (ccindra = 1) (i.e. VS 1896 = AD 1839).’ 

Bibliography 

Anderson 1982, no. 138, p. 36. 

Sarma 2015b, no, 25, pp. 284-287. 
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U002® JYOTIHSATTA BY LALAH BULHOMAL LAHORl, 1896 VS (AD 1839-40) 
Diameter 92 mm 

New Delhi, National Museum (# 56.155/7) 



Figure U002.1 - Obverse side (photo courtesy National Museum) 


In this specimen, only the circular main body is extant. Probably the suspension 
bracket was made separately and attached at the top, which got detached in course of 
time and is now lost. There is no alidade in front, nor an index at the back. The engraved 
lines and letters are filled with a white substance. In other respects, it is similar to U001. 


Obverse Side 

The obverse side is fashioned as a set of four horary quadrants. Vertical and 
horizontal diameters divide the main body into four quadrants. The rims of these 
quadrants are engraved with altitude scales as on the back of an astrolabe. The inner 
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bands of these scales are calibrated for 1°; in the outer band groups of 6° are numbered 
from 6 to 90, starting at the two ends of the horizontal diameter and reaching the two 
ends of the vertical diameter. 

Within these altitude scales are five annular rings, which are filled in each 
quadrant by scales of half day-lengths in hours. Each scale is divided into single hours 
by radian lines and numbered. There are altogether 19 such scales, where the solar 
altitude of the sun can be converted into the local time. In U001, each cell indicating 
one hour is subdivided in 5 units by means of the four dots placed in the line below; 
here this is not done. 



Figure U002.2 - Reverse side (photo courtesy National Museum) 


Reverse Side 

The reverse side of the Jyotihsatta is fashioned somewhat like a Dhruvabhrama- 
yantra, with 11 annual rings. The first two are occupied by the degree/ ghatT scale. The 
next three rings carry the 12 zodiac signs according to their right ascensions; each sign 
is labelled with its Sanskrit name, divided in 5 units which are numbered clockwise as 
6, 12, 18, 24 and 30, and each of these units is subdivided into single degrees. Rings 7, 




U002 - Jyotihsatta by Lalah Bulhomal Lahori, 1896 vs (ad 1839-40) 
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8, 9 are divided into 12 signs according to their oblique ascensions; each sign is labelled 
with its Sanskrit name, divided in 5 units which are numbered clockwise as 6, 12, 18, 
24 and 30, and each of these units is subdivided into single degrees. Unlike in U001, 
here all the three scales commence at the same point. 

In the middle of the plate are engraved the latitude and the length of the equinoctial 
shadow at midday at this latitude thus: aksdmsa 31\\58 ; aksabhd 07\\30 . 

Inscription 

In the middle of the obverse side is engraved the maker’s signature composed in 
Anustubh metre: 

sngaunsakarundpdtravulhomallena nirmitam 
tarkahkavasucandrabde jyotihsattabhidam sphutam || 

‘This accurate [instrument] by name jyotihsatta was created by Bulhomal 
(vulhomalla), the receptacle of the grace of Gaurl and Siva, in the [Vikrama] 
year [denoted by] the philosophical systems (tarka = 6), digits (ahka = 9), 
the vasus (= 8) and the moon ( candra =1) (i.e. VS 1896 = AD 1839).’ 

Bibliography 

Sarma 2015b, no, 26, pp. 284-287. 
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U003® jyotihsattA attributable to lAlah bulhomal lAhor! ca. 

1840 


Diameter 96 mm, height 112 mm 

New York, Columbia University, Butler Library (# 27-258) 



Figure U003.1 - Obverse side (photo courtesy Butler Library, Columbia University) 


This specimen does not carry the signature in the middle of the obverse side, but 
is similar in other respects to the previous two specimens (U001 and U002). Therefore, 
it must have been made by Bulhomal himself at about the same time as the other two. 



U003 - Jyotihsatta attributable to Lalah Bulhomal Lahori Ca. 1840 
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The low suspension bracket is elegantly shaped with two ogees in profile and filled 
with a highly ornate floral pattern on both sides. There is hole at the top, but the ring is 
missing. Engraving and calligraphy are much superior to those in the other two 
specimens, and the orthography correct. Obviously, this was done by Bulhomal himself, 
while his assistants did some engraving in the other two pieces. 

The original alidade appears to have been lost. In its place, an index with a large 
circular top and tapering to sharp point at the other end is pivoted to the centre. The 
same kind of index is attached at the back as well. At present, these are firmly glued to 
the main body and cannot be rotated; therefore, the engravings beneath them cannot be 
seen. 

Obverse Side 

Vertical and horizontal diameters divide the main body into four quadrants and 
each quadrant is fashioned as a horary quadrant. The rims of these quadrants are 
engraved with altitude scales as on the back of an astrolabe. The inner bands of these 
scales are calibrated for 1°; in the outer band groups of 6° are numbered from 6 to 90, 
starting at the two ends of the horizontal diameter and reaching the two ends of the 
vertical diameter. 

With in these altitude scales are five annular rings, which are filled by 19 different 
scales displaying half day-lengths in hours in different seasons. Each scale is divided in 
hours by radian lines and numbered, starting from the horizontal diameter. In U001, 
each cell indicating an hour is subdivided in 5 units by means of the four dots placed in 
the line below. Here this is done only in the first row and not in others. 
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Figure U003.2 - Reverse side (photo courtesy Butler Library, Columbia University) 


Reverse Side 

The reverse side is fashioned somewhat like a Dhruvabhrama-yantra with 9 
annual rings. The first two rings are divided in 60 ghatTs, numbered clockwise from 1 
to 60, starting at the uppermost point. Each ghatT is subdivided in 6 units of 10 palas or 
6 minutes each; these can also be treated as single degrees of arc. 

Rings 3, 4 and 5 are divided in 12 zodiac signs according to their right ascensions 
and labelled with their Sanskrit names, starting at the upper radius: Mesah, Vrsah, 
Mithunah, Karkah, Simhah, Kanya, Tula, Vrscikah, Dhanuh, Makarah, Kumbhah and 
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Mwah. Each sign is subdivided in 5 units and numbered clockwise as 06, 12, 18, 24, 30. 
Each of these units is further subdivided in 6 parts. 

Rings 6, 7 and 8 are divided in 12 zodiac signs according to their oblique 
ascensions and labelled with their Sanskrit names as above, starting at the upper radius; 
then these are subdivided in the same manner as above. The last annular ring is blank. 

Thus all the three scales, of ghatis, signs in right ascension and signs in oblique 
ascension, commence at the upper radius of the plate. 

In the middle of the plate is engraved akscimsa 31\\58 (latitude 31;58°). The second 
line is partly blocked by the index; the beginning reads pala, the full word must be 
palabha, another term for equinoctial shadow at midday. It is interesting that Bulhomal 
uses aksabhci in U001 and U002, and its synonym palabha here. 

Bibliography 

Sarma 2015b, no, 26, pp. 284-287. 
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U004® SINE QUADRANT & UNIDENTIFIED TABLE ATTRIBUTABLE TO 
LALAH BULHOMAL LAHORI 

Mid-19th century 
274 x 250 mm 

New York, Columbia University, Butler Library (# 27-253) 



Figure U004.1 - Sine Quadrant (photo courtesy Butler Library, Columbia University) 


This instrument is not signed, nor dated, but can be attributed to Bulhomal of 
Lahore on stylistic criteria. It is a rectangular plate of copper, on which the engravings 
are filled with some white substance. 
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Obverse side 

The obverse side is fashioned as a sine quadrant with a sighting tube (now slightly 
bent) inserted in two upright rings which are attached to one of the shorter sides of the 
plate. At the apex, there is a pin-like projection for pivoting the index which is now 
missing. 

The upper horizontal side is divided in 30 equal parts, and from each mark of 
division, 30 vertical parallel lines are drawn over the entire plate, not just up to the arc 
of the quadrant. These are numbered from 1 to 30 from the arc to the apex. The 18th 
column is numbered from 1 to 28. 1650 The arc is marked with three concentric bands. 
The outer one is blank. The i nn er one is divided in 1°. In the middle band, groups of 6° 
are marked and numbered from 1 to 15, starting from the bottom of the vertical radius 
on the right and reaching up to the end of the horizontal radius on the left. At the top 
and bottom of the vertical columns, short strokes are made to divide the columns into 5 
units. The graduated 18th column is also similarly marked. This is a characteristic 
feature of Bulhomal and can be seen in his sine quadrants L006 and L007, and also in 
his Jyotihsattas U001 and U002. 


1650 


Cell 27 is correctly numbered, but the next one is numbered by mistake as 30 instead of 28. 
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Figure U004.2 - Reverse side (photo courtesy Butler Library, Columbia University) 


Reverse Side 

The reverse side is engraved with a circular table with a diameter of about 216 
mm, which is divided into six equal segments by three diameters. There are four 
concentric rings. Starting from inside, these are as follows: 

1. Divided in 30 units and numbered clockwise from 1 to 30, starting from the top. 
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2. Each unit above is sub-divided in six parts and numbered clockwise from 10 to 1800. 

3. Names of the first six signs Mesah to Kanyd clockwise. 

4. Oblique ascensions for each degree of the six zodiac signs Mesah to Kanyd clockwise; 
the same will pertain to the other six signs in the reverse order. Their names are written 
outside the annulus from Mmah to Tula. 

Inside these circular scales, there are haphazardly arranged tables related to the 
lunar mansions, with the initial syllables of their Sanskrit names. 
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U005® SINE QUADRANT & UNIDENTIFIED TABLE ATTRIBUTABLE TO 
LALAH BULHOMAL LAHORI 


Ca. 1840 


Diameter 97 mm; height 121 


New York, Columbia University, Butler Library (# 27-199) 



Figure U005.1 - Obverse side (photo courtesy Butler Library, Columbia University) 
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This device is neither signed, nor dated, but can be attributed to Bulhomal of 
Lahore on stylistic grounds. It has an outline like that of an astrolabe with a high 
suspension bracket and a shackle. But it is difficult to define the exact nature and 
purpose of this device which cannot be used for any observation. On the obverse side, 
the two upper quadrants are filled with astrological tables and the lower quadrants are 
designed as a horary quadrant and a sine quadrant. But there is no alidade to make use 
of these two lower quadrants in observation. Instead, there are indices on both sides with 
large circular tops and tapering to sharp points at the other end as in U003. On the 
reverse side, there is a large table the purpose of which is unknown. 

Obverse Side 

On the suspension bracket is written vijaya-cakram (table, diagram, or wheel of 
victory); its significance is not known. The circles are poorly drawn, esp. the quarter 
circles in the lower left quadrant. Some of the letters, esp. in the lower left quadrant, are 
engraved by one who is more at home with the Gurmukhi script rather than the 
Devanagari; therefore the legends are difficult to decipher. 

The obverse side is divided by the vertical and horizontal diameters into four 
quadrants. In the upper left quadrant is engraved a table of decans in 12 columns and 4 
rows with the title Dreskana-cakram . 1651 Here the names of the zodiac signs and the 
related planets are written with the initial letters of their Sanskrit names. 

A table of the terms of the signs occupies the upper right quadrant in 12 columns 
and 6 rows. It is entitled Hadda-cakram, which is the Sanskrit form of the Arabic term 
hudud. 1652 Here also the names of the zodiac signs and those of the planets are written 
with the initial letters of their Sanskrit names. 

A horary quadrant is engraved in the lower left quadrant; there are seven scales 
denoting the half durations, expressed in ghcitis, of the daylight in different solar months. 
These names of the months are in Sanskrit, as modified in the common usage in Panjab. 


1651 Cf. A. Introduction 2.6.4.3. 

1652 Cf. A. Introduction 2.6.4.2 
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Table U005-1 Ghati Scales 


Name 

duration 

Hat (Asadha) 

17;40 ghatjs 

Sdwan-Jeth 

17; 15 

Bhadon-Baisak 

16 

Assu-Caitra 

15 

Katak- Phagan 

12 

Mdgh-Maghar 

11 ;45 (written wrongly 12;45) 

Poll 

11;20 (written wrongly 12;20) 


The lower right quadrant is filled with a sine-cosine graph with 30 horizontal and 
30 vertical lines. The 12th horizontal row and the 12th vertical row (as counted from 
the respective radii) are numbered from 1 to 28 from the corresponding radius and up 
to the arc. The arc is covered by two concentric bands, both are divided in 15 parts, but 
not numbered. 

Reverse Side 

On the reverse side, the suspension bracket bears a carelessly engraved legend si 
cakre nu sesarah ; it is probably a miswriting for sri-cakrendusekharah (glorious 
diagram which is like the moon-crested one, viz., Siva). Its significance is not known. 

There are three circular annuli, each with 72 cells which are filled with closely 
engraved digits. 
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Figure U005.2 - Reverse side (photo courtesy Butler Library, Columbia University) 


In the outer annulus are written numbers from 00;33,50 to 60;00,00 at intervals of 
00;35,50. If these assumed to be ghcitis, then the three items refer to glmtis, palas and 
vipalas. 
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In the middle annulus, there are two rows one below the other, carrying the 
numbers 00;5 - 00; 10 - 00; 15 - 00;20 - 00;25 - 01 ;00 - 01 ;05 ... 11 ;05 - 11; 10 - 11; 15 
— 11 ;20 — 11 ;25 — 00;00. These appear to be signs and degrees. 

In the i nn er annulus, there are three numbers one below the other. The counting 
does not commence at the upper radius as in the other annuli, but immediately below 
15; 14,00 of the outer annulus and 3; 15 of the middle annulus. The numbers range from 
00;01,31 - 00;07,46 - 00; 14,01 - 00;20, 17 ... 11; 16, 55 - 11; 18,00 - 11 ;25,14. 

The purpose of this elaborate table is not known. 
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U006® PLATE OF HORIZONS & SINE QUADRANT BY JOSHIDHARM CHAND, 
1911 VS (AD 1854-55) 

212 x 165 x 3 mm 

Stuttgart, Linden Museum (# A 36.124 L) 


Figure U006.1 - Plate of Horizons on the Obverse (photo by S. R. Sarma) 

This rectangular plate is engraved on one side with a plate of horizons as in an 
astrolabe and with a sine quadrant on the other side. In the astrolabe, the plate with the 
projections of horizons for several latitudes (safihci afaqiyci ) is used for determining the 
times of sunrise and sunset at latitudes other than one’s own, or to determine the latitude 
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from the time of sunrise or sunset. 1653 Dharm Chand singled out this feature from the 
Islamic astrolabes to create a new device which he called an invention ( tasnij ). 

This instrument is made in the form of an oblong plate. From one of the shorter 
sides project two sighting plates, which are somewhat thicker than the rest of the plate. 
On the obverse side, at the top of the plate, there is the signature of the maker in Persian. 
The rest of the legends on this instrument are in Sanskrit and in Devanagari characters. 



Figure U006.2 - Detail of the horizon plate (photo by S. R. Sarma) 

Plate of Horizons 

A little above the middle of the plate is engraved a circle with a diameter of 16 
cm. Inside the circle, there are two concentric circular scales; the inner one is graduated 
into single degrees and the outer one into groups of 6° and numbered, starting from the 
centre at the top and proceeding clockwise, as 01,02,03 .. .58, 59, 60. Writing the single 
digits as 01, 02 etc. is clearly inspired by the European practice. Inside the circle are 


1653 


Morrison 2007, pp. 63-65. 
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drawn the south-north and west-east lines, circles of Cancer, the equator and Capricorn, 
as in the astrolabe plates, but without any labels. 

On this frame are engraved the families of horizons for 4 sets of latitudes, as is 
done on the astrolabe plate for multiple horizons. These are labelled where each horizon 
begins and where it ends. Unlike on the astrolabe plates, declination scales are not 
engraved here. The four sets of latitudes are as follows: 


23 

29 

39 

49 

59 

20 

30 

40 

50 

60 

22 

32 

42 

52 

62 

25 

35 

45 

55 

65 


To the centre of the circle is pivoted an ornate rete, which rotates on the circle 
eccentrically. The rete is tightly fixed with an iron nail, which is probably a later 
addition. The rete consists just of the circle of the ecliptic, which is connected to the 
central ring by two bars which are perpendicular to one another. Above the horizontal 
bar is an ornate triangle which is artistically perforated. The ecliptic is divided into the 
12 zodiac signs and labelled with their Sanskrit names, each sign is again subdivided 
into groups of 6° and numbered as 06, 12, 18, 24, 30. The edge is cut at right angles to 
the surface of the plate and marked with the degrees of arc. 

In an astrolabe, when one wishes to know the particulars of a latitude which is not 
represented in the plates, the plate of horizons is placed on top of the other plates and so 
rotated that the horizon of the desired latitude is aligned with the east. Then it can be 
used like any other latitude plate. But such an operation is not possible in the present 
case. It not clear what other purpose is served by this device which Dharm Chand 
proudly designates a tasmf. 
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Figure U006.3 - Sine quadrant (photo by S. R. Sarma) 


Sine Quadrant 

On the reverse side of the plate is engraved a sine quadrant. The iron index is 
probably a replacement like the central iron pin. The horizontal and vertical lines which 
form a grid of cells have dots on them. Thirty horizontal and thirty vertical parallels 
produce a grid of squares. Each square in the grid is sub-divided into 9 small sub-squares 
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by dots along the horizontal and vertical lines. Thus the vertical and horizontal lines are 
divided into 90 parts. The columns in the uppermost horizontal row are numbered from 
1 to 30, starting from the arc and reaching up to the apex. Likewise in the first column 
on the right, the rows are numbered from 1 to 30, starting from the arc and reaching up 
to the apex. Furthermore, the cells in the 18th and the 23rd column and row are 
numbered likewise, but starting from the sides and proceeding towards the arc. 
(cf. L006). 


Two concentric bands are engraved on the arc of the quadrant. The inner band is 
divided into single degrees and the outer band into groups of 6°; these are numbered as 
01, 02, 03, ... 13, 14, 15. Thus on this scale the degrees of altitude can be measured. 



Figure U006.4 - Signature (detail of Figure U006.1) 


Inscription 

At the top of the obverse side is engraved the signature of the maker which reads 
as follows: 

tasmf joshi dharm chand sambat 1911 
‘Invention [of] Joshi Dharm Chand, Samvat 1911. 

The year corresponds to ad 1854-55. 

Bibliography 

Sarma 2008d, pp. 29-32 

Sarma 2015b, no. 34, pp. 292-293. 
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U007 PLATE OF HORIZONS & SINE QUADRANT BY JOSHIDHARM CHAND, 
1911 VS (AD 1854-55) 

212 x 165 x 3 mm 
PLU: ex-Skinner 2002. 

•A I' 



Figure U007.1 - Plate of Florizons (photo courtesy Prof. David Pingree) 
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This is an identical copy of the previous specimen (U005). It came up for auction 
at Skinners, Bolton, USA, on 23 April 2002 and its present location is unknown. 



Figure U007.2 - Sine Quadrant (photo courtesy Prof. David Pingree) 

Bibliography 

Skinner 2002, p. 36, lot 223. 

Sarma 2015b, no. 35, p. 293. 
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V. ASTRONOMICAL COMPENDIA 

INTRODUCTION 

In the fifteen century, instrument makers in Germany began assembling together 
a variety of sundials like leaves in a book. Such an assemblage is called in German 
‘Buchsensonnenuhr’, in English ‘compendium’ (pi. compendia). These were usually in 
miniature size to fit easily into one’s pocket, yet accurate enough for actual observation, 
and made of gold- or silver-plated brass or copper for wealthy clients. 1654 Exquisitely 
crafted specimens can be seen in several European Museums. 

In India, a few attempts were made in the nineteenth century to prepare compendia 
in which Sanskrit astronomical instruments were assembled. The first is a metal 
compendium in the form of a cylindrical casket (V001). 

The second is a set of two wooden diptych sundials (V002 and V003) produced at 
Kuchaman during the reign of Maharaja Kesari Singh, ca. 1884. While the inner 
surfaces carried vertical and horizontal sundials as in the European diptych dials, the 
outer surfaces were designed as Phalaka-yantras, Dhruvabhrama-yantras, or sine 
quadrants. 

The third example is a set of three rectangular wooden boards (V004, V005, V006) 
also produced at Kuchaman in 1896, during the reign of Maharaja Sher Singh. On these 
boards, the two sides were filled with the representations of Phalaka-yantras and 
Dhruvabhrama-yantras. 

These wooden specimens were not fabricated by professional instrument makers, 
but by unskilled Brahmin astronomers; the workmanship is rather poor; the lines, 
circles, and the Devanagari letters and numerals were painted clumsily with thick 
brushes. 

It is interesting that the instruments chosen for these compendia are the 
Dhruvabhrama-yantra and the Phalaka-yantra. The former, which was invented by 
Padmanabha around 1423, was a popular instrument and there are many extant 


1654 


Zinner 1979, pp. 98-102. 
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specimens of it; the instrument is described and the extant specimens are catalogued in 
the section L above. 

In addition to these extant specimens, the Dhruvabhrama-yantra is represented 
also on the five wooden compendia (Figure Y002.4, Figure V003.5, Figure V004.3, 
Figure Y005.1, Figure Y006.1). However, these representations do not quite follow 
Padmanabha’s instructions. In all the five cases, the ghatT scale on the outer periphery 
commences below the slit. The inner scales of the zodiac signs are divided in 12 equal 
parts and not according to the right or oblique ascensions. More strangely, while the 
ghatT scales run clockwise, the scales of the zodiac signs run anti-clockwise in three 
cases (Figure Y002.4, Figure V003.5, Figure Y005.1). The indexes are missing in three 
cases; there are indexes with just two arms in two examples (Figure V003.5 and Figure 
Y005.1), but these cannot function without a plumb. Slits are made in all examples, but 
these are too short and too narrow to view the stars a and (3 Ursae Min oris in one line. 
In two cases (Figure Y002.5 and Figure Y005.3), the Dhruvabhrama-yantra is 
accompanied by the same star table, but the connection between the two is not known. 

The Phalaka-yantra is represented four times (Figure Y002.6, Figure V004.1, 
Figure Y005.4 and Figure Y006.4). It was invented by Bhaskara II in about 1150, but it 
was not so popular like the Dhruvabhrama-yantra. There are references to three actual 
specimens; in a fourth case, it was depicted on the back of an astrolabe (see section M 
above). Therefore, the four representations in these compendia here are of some 
importance. However, these too were not drawn exactly according to Bhaskara’s 
specifications. 

Bhaskara lays down that the 90 horizonal lines should be drawn on a rectangular 
board at equal distances and a circle with a radius of 30 units be described with the 
centre of the 30th horizonal line as the centre. But these four examples contain grids of 
rather haphazardly drawn horizontal and vertical lines with a graduated circle 
superimposed on them. According to Bhaskara, one end of an index should be pivoted 
at the centre of the circle. Here the middle of the index is pivoted to the circle in three 
cases (Figure V002.6, Figure V004.1 and Figure V006.4). Bhaskara envisages that the 
plate is suspended in a vertical plane; then there is no necessity of a compass; yet three 
specimens (Figure V002.4, Figure V004.1, Figure V005.4) are equipped with ready¬ 
made magnetic compasses. 
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For what purpose these compendia were fabricated must remain an enigma. If 
these were meant for demonstration in a class room, then there was no need to write 
long numerical tables on them. They appear to have been made more for amusement 
than for any practical use. 
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V001® ASTRONOMICAL COMPENDIUM, NOT SIGNED, NOT DATED 

19th century 
Diameter 132 mm 

London, Victoria & Albert Museum (# IM 471-1924) 1655 

The compendium is in the form of cylindrical casket. It is covered by a lid whose 
rim extends beyond the cylinder. Under the lid, there is a detachable marble disc which 
just fits into the cylinder. Below that a concave dial is permanently fixed to the cylinder. 
At the centre of the dial is a vertical gnomon. The lid as well as the marble disc are 
pierced with a hole at the centre so that the vertical gnomon can pass through the holes. 
There is a semi-circular plate with a ring at the centre of its diameter. Each of these parts 
is given a separate number, including the base. 

The Dhruvabhrama-yantra (L018), which has been described above in the section 
L, is also given a number which is related to this compendium (IM 471.5-1924). It does 
not fit in the casket, but is stored along with it. The workmanship shows that it was 
fabricated by the same artisan who made the casket and the parts therein. 

Lid (# IM 471.3-1924), d. 132 mm, is engraved with five concentric scales all 
starting from 234°. Counting from the outside, these are as follows: 

1. Scale divided into 240 divisions, each representing \A ghatT 

2. GhatT scale, numbered from 1 to 60, with the 22nd ghatT commencing at 0°. 

3. One-tenth parts of the zodiac signs shown in scale 6. 

4. One-fifth parts of the zodiac signs, labelled 6, 12, ...30, separately for each sign, in 
clockwise direction 

5. Names of the zodiac signs; initials followed by the serial numbers: me 1, vr 2 and so 
on. 

These are the same scales which are engraved on the Dhruvabhrama-yantra. The 
only difference is that the outermost scale here shows 'A ghatTs, while that in the 
Dhruvabhrama-yantra is marked for Zi ghatTs. 


1655 


The Victoria and Albert Museum wrote to say that they do not permit the publication of private 
photography of their objects. Therefore, this entry regretfully does not contain my photos. 
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Marble disc (# IM 471.4-1924), d. 114, t. 4, also has a close resemblance to the 
Dhruvabhrama-yantra. There are 5 concentric scales; counting from the outside these 
are as follows: 

1. GhcitT scale with 60 divisions which are not numbered. 

2. Names of the lunar mansions (initials) marked at irregular intervals. Above each 
initial, there are some inlaid silver dots, which indicate the number of stars constituting 
that particular lunar mansion. 

3. One-sixth parts of the zodiac signs in scale 5. 

4. One-third parts of the zodiac signs labelled as 10, 20, 30, separately for each sign in 
clockwise direction 

5. Names of the zodiac signs (initials followed by the serial number). 

Concave Dial (# IM 471.1-1924) seems to be the main component of the 
compendium and is numbered accordingly. Four diameters, at intervals of 45° at the 
circumference, intersect at the centre. These are divided in 60 units and groups of 4 units 
are numbered serially from the periphery to the centre from 1 to 15. On the rim, these 
are numbered as 26 Vi, 27, 28, 29, 30, 31, 32, 33 Vi At the centre of the dial is a vertical 
gnomon, 42 mm in length. 

Semi-circular plate (# IM 471.6-1924) is equipped with a ring at the centre of 
diameter so that it can be pivoted to the gnomon of the concave dial. It can be moved 
along the surface of the concave dial so that it blocks half of the concave dial. The base 
is also given the number (# IM 471.2-1924) but it does not carry any engravings. 

The compendium appears to have been made purely for demonstration and not for 
actual observation. The lid and the marble disc below it are equipped with scales as in a 
Dhruvabhrama-yantra, but these are non-functional without the horizontal slit and the 
index. The concave dial can be used to measure the solar altitude and azimuth, but only 
approximately. The semi-circular plate attached to it does not seem to serve any 
purpose. 

Bibliography 

Anderson 1982, no. 134, p. 36. 
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V002 ASTRONOMICAL COMPENDIUM IN THE FORM OF A DIPTYCH BY 
JOSI RAMACANDRA, 1941 VS (AD 1884) 

Kuchaman, Rajasthan 
220 x 135 x 20 mm 
Hastings-on-Hudson, NY, Tesseract 

This diptych dial was apparently fabricated and painted by a Brahmin astronomer 
with his own unskilled hands and the surfaces were filled with diverse kinds of 
instruments and tables. The two wooden plates are crudely joined with a pair of hinges 
at one of the shorter sides. The surface is coated with a reddish pigment upon which the 
lines, circles and letters are written in yellow colour with a thick brush; a few times also 
in black colour. The legends are in Sanskrit and the script is Devanagari. Unfortunately 
much of the writing cannot be deciphered. 

On the inner surfaces of the two plates, there are inscriptions to the effect that this 
diptych was made by JosI Ramacandra at the behest of Rao Bahadur Kesari Singh on 
some unspecified date in October or November 1884. Kesari Singh was the ruler of a 
minor princely state in Rajasthan, with its capital at Kuchaman which is roughly on the 
latitude of 27°. This town was an important centre of instrument production in 
Rajasthan. Several Sanskrit astrolabes produced here have been described in sections C 
and D (C034, D033 - D048). Kesari Singh is mentioned as the ruler of Kuchaman in 
astrolabe C034 which was completed on a date corresponding to 29 July 1883. 

The diptych appears to have been designed to indicate time in ghcitis on the 
horizontal dial and in hours on the vertical dial, that too for four different localities, 
namely Kuchaman (27; 10° N - 74;52° E), Kolkata (22;34° N - 88:22° E), Hyderabad 
(17;22° N - 78;28° E) and a fourth locality whose name is difficult to decipher. 
Therefore, four concentric ghati scales are drawn on the inner sides of the lower plate 
and four different hour scales on the inner side of the upper plate. This seems to be a 
unique exemplar, for no other diptych dials are known which are designed for use at 
different latitudes. 

When the two plates are spread apart so that they are perpendicular to one another, 
a string stretched between them functions as the gnomon. For this purpose, the string is 
so tied to the two plates that the angle between the string and the horizontal plate equals 
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the local latitude. In the present specimen, one end of a black string is attached to the 
centre of the inner surface of the upper plate and the other end to the lower part of the 
inner surface of the lower plate. On the upper plate, there are about 12 holes, so that the 
string can be attached at different points for different latitudes. 

While the inner surfaces of the two plates are fashioned as the horizontal (A) and 
vertical (B) dials of the diptych sundial, the outer surfaces of the two plates are painted 
with the projections of the Dhruvabhrama-yantra (C) and Phalaka-yantras (D) 
respectively, thus making this diptych a compendium. 

Besides the four projections, there are some tables and other writing on the 
surfaces. Much of this is undecipherable, in some places the colour has faded, at other 
places, grime has obscured the writing. 



Figure V002.1 - Horizontal sundial on the inner surface of the lower plate 
(photo courtesy Dr David Coffeen) 
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A. Horizontal Dial on the Inner Surface of the Lower Plate 

Along the four edges of the plate are drawn four pairs of concentric scales for four 
different latitudes. All the scales are divided in ghatis and numbered clockwise from 18 
to 1 and from 1 to 18, so that they will indicate, in the forenoon, time in ghatis to come 
until midday and, in the afternoon, time in ghatis that have elapsed since midday. In 
parallel bands, each ghati is subdivided into 6 units of 10 palas or 4 minutes each. The 
three outer pairs of scales are drawn in yellow while the innermost one is in black. 

In the space within the scales is a concave brass cup, but without any markings on 
it; its purpose is not known. On the midday mark of the second scale as counted from 
the outside is embedded a magnetic compass. 

Near the lower edge, there are four lines of writing, partly legible. 

1. vcirah (weekday) 

2 . palabha (equinoctial shadow). 

3. sa[m]vat 1941 kd 

4. ? 

One would expect to find here the value of the equinoctial shadow and/or the 
latitude for which the dial is prepared. If these are mentioned, they are not visible any 
more. The numbers in the third line refer to the year 1941 in Vikrama Samvat era (= AD 
1884-85) and to the month is kd[rtika] = October / November. The fourth line may 
contain the number of the lunar day, but it is impossible to read. In any case, the 
instrument was manufactured sometime in October/ November 1884. 

B. Vertical Sundial on the Inner Surface of the Upper Plate 

On the inner surface of the upper plate is a partly oval dial with three pairs of 
concentric scales. A fourth pair is drawn somewhat lower than the three. All the scales 
are divided in modern hours of 60 minutes. On the left hand side they are numbered 
clockwise from 6 to 12 and indicate the hours from 6 am to 12 noon; on the right hand 
side from 1 to 7 to indicate the hours from 1 pm to 7 pm. In the parallel bands, each 
hour in the two outer scales is divided in 15 units of 4 minutes each; in the two inner 
scales into 6 units of 10 minutes each. 
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Figure V002.2 - Vertical sundial on the inner surface of the upper plate 
(photo courtesy Dr David Coffeen) 


At the top centre of the each scale is written the name of the place for the latitude 
of which this scale is intended. These legends are as follows, kucdmani ghamta 10, 
hadaravada ghamta 10, mamodu (?) ghamta 25 and kalaka[ta] ghamta ? (Kuchaman, 
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hours 10; Hyderabad, hours 10: Mamodi (?), hours 25; Kolkata, hours ?). It is difficult 
to identify the third locality. It is also difficult to explain what ghamta 10 etc. mean; 
these ‘ ghamtas ’ are mentioned once again in the main inscription, but with different 
numerical values. Above the bottom of the fourth dial, there is one more short 
inscription in black: kalakatd (?) 2250 vTkam; its significance eludes us. 

Inside the three pairs of scales, two clock hands are painted, one straight and 
another bent. Inside the fourth pair of scales there is another pair of similar clock hands. 
These painted hands naturally cannot move to show the actual time. They were probably 
added to indicate that the dials here show time in hours like the modern clocks. 



Figure V002.3 - Inscription (photo courtesy Dr David Coffeen) 

At the top of the plate, there are four lines of writing, which are difficult to decipher. 


(1) sutra chdyd ghati amkah jndtanam buddhi md*pa 

(2) ndmrtabha ghamtakam drstvb majdndt purvcito param \ 

(3) kucdmani 1 gham no ** kalakato 4 hadarhbada 2 

(4) mahdrdjya-rdvabhadurajr srl 108 snkesari simhajT karajemah josi 
ramacamdrah varakdrdh 

Tentative Translation: 

(1) string shadow ghati number. 

(3) Kuchaman, 1 hour; Mammoi (?); Calcutta 4; Hyderabad 2 

(4) Maharaja Rao Bahadur, the illustrious, 108 times illustrious, Kesari 
Singh-ji caused it to be made (?) [by] Josi Ramachandra Varakara (?) 

The first two lines appear to be a metrical verse, badly transcribed, which explains 
the function of the instrument. In the third line are the names of the four localities where 
the instrument can be used, viz. Kuchaman, Mamoi (?), Calcutta and Hyderabad. 
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Figure V002.4 - Dhruvabhrama-yantra on the outer surface of the upper plate 
(photo courtesy Dr David Coffeen) 


C. Dhruvabhrama-yantra on the Outer Surface of the Upper Plate 

The outer surface of the upper plate is designed as a Dhruvabhrama-yantra. A slit 
is cut through the two plates, close to and parallel to one of the shorter sides. 
Immediately next the slit are four graduated concentric circles. The outermost circle is 
divided into 60 ghatTs. These are numbered from 1 to 60, starting just below the slit and 
proceeding clockwise. Each ghatT is further subdivided into six units of 10 palas or 4 
minutes each. The innermost circle is divided into 12 signs of the zodiac and numbered 
from 1 to 12, starting roughly at ghatT 45, but proceeding anti-clockwise. Each unit is 
divided into 5 divisions and again into 3 sub-divisions (= 2 degrees of arc). It is difficult 
to see the graduations on the two middle circles. There is a hole at the centre for the 
index, which is missing. 

However, for a Dhruvabhrama the scales are not complete, nor are they correctly 
positioned. Since the slit is cut through the two plates, it will not be easy to view the two 
stars a and |3 Ursae Minoris through the slit. 
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Figure V002.5 - Unidentified table (photos courtesy Dr David Coffeen) 


Just below the hinges, there is table occupying the entire width of the plate, in 
about 13 columns and 7 rows. Much of the table is effaced and cannot be deciphered. 
But it appears to be identical with the table written on compendium V005, where an 
attempt will be made to reproduce the table. 



Figure V002.6 - Phalaka-yantra on the outer surface of the lower plate 
(photo courtesy Dr David Coffeen) 
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D. Phalaka-yantra on the Outer Surface of the Lower Plate 

The outer surface of the lower plate is designed as a Phalaka-yantra. Here a 
graduated circle is superimposed partly on a grid of horizontal and vertical parallels. 
The circle is divided into 60 divisions and numbered, not quite consecutively. One can 
see 26, 27, 28, 29, 30 followed by 6, 12, 18, 24, 30 and 36. In the outer band each of 
these groups is sub-divided into three parts. At the centre of the circle is pivoted a 
movable index, part of which is like a hollow tube and the rest a flat piece. A magnetic 
compass with lid is embedded on the left hand side. 



Figure V002.7 - Numbers next to the graduated circle 
(photo courtesy Dr David Coffeen) 

In the upper corners, immediately close to the circumference of the circular scale 
are numerical tables on either side which are not clearly decipherable. 
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V003 ASTRONOMICAL COMPENDIUM IN THE FORM OF A DIPTYCH, 
ATTRIBUTABLE TO JOSl RAMACANDRA 


Ca. 1884 


170 x 110 x 20 mm 


Hastings-on-Hudson, NY, Tesseract 



Figure V003.1 - Diptych (photo courtesy Dr David Coffeen) 


This wooden diptych sundial is not signed, nor dated, but the workmanship and 
the style of writing suggest that it must have made by the same JosI Ramacandra of 
Kuchaman who fabricated the previous specimen (V002). The two plates are joined at 
one of the shorter sides with a pair of hinges; there is a latch to lock the two plates 
together, when the diptych is not in use. The lines are drawn in yellow colour with a 
thick brush against a dark back ground; Devanagari numerals are also written in yellow 
colour with a thick brush. 
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This diptych is smaller in size and also less ambitious in the sense that there are 
no numerical tables or any other writings, except the projections of four different 
instruments. While the two inner surfaces carry vertical and horizontal sundials, the 
outer surface of the upper plate bears a Dhruvabhrama-yantra and the outer surface of 
the lower plate a sine quadrant. 



Figure V003.2 - Florizontal sundial on the inner surface of the lower plate 
(photo courtesy Dr David Coffeen) 
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A. Horizontal Sundial on the Inner Surface of the Lower Plate 

The rectangular scale drawn along the four sides of the plate is divided in ghatTs 
and numbered clockwise from 18 to 1 and from 1 to 18, so that it will indicate, in the 
forenoon, time in ghatTs to come until midday and, in the afternoon, time in ghatTs that 
have elapsed since midday. In the parallel band, each ghatT is subdivided in 3 parts of 
20 palas or 8 minutes each. 

In the middle of the dial, an area in the form of the Roman letter U is excavated, 
for unknown reasons, and the space between the scale and the excavated area is painted 
red. A magnetic compass with a lid is embedded between the excavated part and the 
midday mark in the scale. 



Figure V003.3 - Magnetic compass (detail of Figure V003.2) 


B. Vertical Dial (?) on the Inner Surface of the Upper Plate 

On the inner surface of the upper plate is painted an oval dial. It is divided in 24 
units which are numbered anti-clockwise in large Devanagari numerals from 1 to 12 
and again from 1 to 12 anti-clockwise. In the upper part, i.e. from 5 on the left to 8 on 
the right, each unit is divided into 6 parts, in the rest each unit is divided into 10 units. 
In the middle are painted two clock hands, one long and another short. One end of a 
black string, which functions as the gnomon, is attached to the centre of the dial; its 
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other end is tied to the lower part of the inner surface of the lower plate. This strange 
dial cannot serve as a vertical sundial like the one in V002. 



Figure V003.4 - Vertical sundial on the inner surface of the upper plate 
(photo courtesy Dr David Coffeen) 
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Figure V003.5 - Dhruvabhrama-yantra on the outer surface of the upper plate 
(photo courtesy Dr David Coffeen) 


C. Dhruvabhrama-yantra on the Outer Surface of the Upper Plate 

On the outer surface of the upper plate, an attempt is made to draw a 
Dhruvabhrama-yantra with two concentric circular scales and a slit close to and parallel 
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to one of the shorter sides of the plate. The outer scale is divided into 60 ghatTs and 
numbered from 1 to 60, starting below the slit and proceeding clockwise. Each ghatl is 
subdivided into 6 units of 10 palas or 4 minutes each. The inner scale is divided into the 
12 zodiac signs and numbered from 1 to 12, starting roughly at ghatx no. 45, but 
proceeding anti-clockwise. Each sign is divided into 5 parts of 6° each and numbered 
clockwise as 6,12,18,24,30, and then further sub-divided into three parts of 2°. Pivoted 
to the centre is a crudely made index with two arms of unequal length. However, for a 
Dhruvabhrama the scales are not complete, nor are they correctly positioned. Since the 
slit is cut through the two plates, it will not be easy to view the two stars a and |3 Ursae 
Minoris through this slit. Moreover, without the plumb, the two-armed index will not 
move on its own to indicate the time or the related degree on the zodiac. 



Figure V003.6 - Sine quadrant on the outer surface of the lower plate 
(photo courtesy Dr David Coffeen) 


D. Sine Quadrant on the Outer Surface of the Lower Plate 

Leaving aside a border of about 30 mm at each of the shorter sides, the middle part 
of roughly 11x11 mm is carved in such a way that its surface is somewhat lower than 
the rest of the surface. On this low surface is drawn a sine quadrant with 30 horizontal 
and 30 vertical parallel lines at equal distances. The arc carries two scales, the inner one 
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is divided into 90 degrees and the outer scale into groups of 6° each and numbered 
serially from 1 to 15. A black string is tied to the apex of the quadrant with a plumb tied 
to the other end. 

The horizontal dial on the inner surface of the lower plate and the sine quadrant 
on the outer surface are drawn rather correctly, but this cannot be said about the 
projections on the two surfaces of the upper plate, for the Dhruvabhrama-yantra on the 
outer surface and the dial on the inner surface are non-functional. 
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V004® ASTRONOMICAL COMPENDIUM, NOT SIGNED 

Samvat 1953 Vaisakha sudi 3 (= 1896 May 15 Friday). 

352 x 232 x 20 mm; weight 758 gm 
Paris, PC 



Figure V004.1 - Obverse side with the Phalaka-yantra (photo by Ananda Sarma) 


This wooden rectangular board is made of some light timber; it is not well 
processed, even the surface and edges are not smoothened. A very small iron hook is 
affixed at the centre of one of the longer sides, obviously for suspending the board in a 
vertical plane. Holes are bored into the thick edge on all four sides. Nine holes are bored 
along the right rim at regular intervals; their purpose will be explained below in the 
description of the reverse side. 

The board is given a brownish coating on which lines and letters are painted in 
black, red and white colours. Those in red have faded considerably and are particularly 
illegible. Lines are drawn mostly by hand without using any ruler and are not straight. 
Circles are drawn by a pair of compasses. On the reverse side, however, straight lines 
and circles are incised deeply in the timber. A large part of the writing got effaced in 
course of time and cannot be deciphered with certainty. The writing is Sanskrit in 
Devanagari script. Interestingly, both sides of the board display palimpsests. 































3838 


Astronomical Compendia 


Obverse Side 

Originally the instrument maker intended to draw on this side a horizontal sundial 
as on Figure V003.2. For this purpose, he drew a ghati scale with the centre of left side 
as the midday point, and numbered the ghcitis from this point onwards on both sides 
from 1 to 18 and divided each ghati into 6 units of 10 palas or 4 minutes each. In the 
inner scale immediately adjacent to this ghati scale, something else was written in red 
which is now indecipherable. Then he abandoned the idea of the horizontal sundial, and 
drew instead a Phalaka-yantra. 

Inside this linear scale on the border, he drew a grid of 50 vertical lines and 66 
horizontal lines upon which he traced a circle of 160 mm diameter in such a manner that 
it touches the upper edge. Inside the circle, there is a smaller grid in which the space 
between the horizontal and vertical lines is halved. The circle is divided in 1° and 6° 
and numbered in 6s in the following manner: in the lower half from 1 to 15, from the 
east and west points up to the south point at the bottom. In the upper half, from the east 
and west points up to the north point at the top as 6, 12, 18 ... 90. 

At the centre is pivoted an index; one arm has the same length as the radius of the 
circle (80 mm); the other arm is longer and measures 127 mm. At the top of the circle 
is the label Sarvadestyantraphalakam ; it should actually read Sar\>adesl-phalaka- 
yantram. However, since the Phalaka-yantra is not latitude-specific and can be used at 
all latitudes, the epithet sarvadesi (universal) is redundant. 
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Reverse Side 

On the reverse side also, the instrument maker originally wished to draw the nine 
facets of a Pratoda-yantra or column dial, next to each other. For this purpose, he bored 
nine holes at regular intervals on the left hand side of the board for the insertion of the 
gnomon; below each of these holes, he drew ghciti scales for different solar months. He 
also added a label on the upper right corner Pragopayantram (sic! Pratoda-yantram, 
‘whip instrument’ or column dial). The remnants of these scales can be seen in Figure 
V004.6. 

Then he gave up the idea and drew instead a Dhruvabhrama-yantra with a slit 
parallel to the short side on the right. 
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Figure V004.3 - Reverse side with the Dhruvabhrama-yantra (photo by Ananda Sarma) 


The Dhruvabhrama-yantra is drawn with three sets of circular scales. The outer 
one is divided in 60 ghatTs and numbered clockwise from 1 to 60, starting at the slit. 
Each ghatT is divided in 6 units of 10 palas or 4 minutes each. The second set is divided 
in 12 zodiac signs and labelled with their names, starting at ghatT 46 and proceeding 
clockwise: Lagna-mesah (ascendant Aries), Vrasa (! Vrsa, Taurus), Mithuna (Gemini), 
Karka (Cancer), Simha (Leo), Kanya (Virgo), Tulah (! Tula, Libra), Vrascika (! Vrscika, 
Scorpio), Dhana ( \Dhanuh, Sagittarius), Makara (Capricorn), Kumbha (Aquarius) and 
Mina (Pisces). Each sign is divided in 1° and 6° and groups 6° are numbered clockwise 
as 6, 12, 18, 24, 30, separately in each sign. The third set is divided similarly in signs, 
6° and 1°, but the signs commence from ghatT 1 and proceed clockwise. 

There should be a four-armed index at the centre of the circles, but it is missing. 
There is a broken nail at the centre, which is all that remains of the pivot. 

Inside these circles can be seen faint traces of a numerical table. There is a heading 
of about 8 syllables; only the first two are legible ratri ... (night...). 
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Figure V004.4 - Remnants of the column dial (photo by Ananda Sarma) 



Figure V004.5 - Inscription on the left corner of the obverse side 
(detail of Figure V004.1) 



Figure V004.6 - Inscription on the right corner of the obverse side 
(detail of Figure V004.1) 
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Inscriptions 

On the upper left hand corner of the obverse side is written in red 
mahdrdjya srl 108 sn serasimha-ji rd... 

‘Maharaja, the illustrious, the 108 times illustrious, Sher Singh-ji, ... 

On the upper right corner 

kratdh (! krtah) samvat 1953 vaisdkha sudi 3 

‘Made [in] Vikrama Samvat 1953, on the third day of the bright half of the 
Vaisdkha [month] (= 1896 May 15, Friday). 
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Y005 ® ASTRONOMICAL COMPENDIUM, NOT SIGNED, NOT DATED 
Ca. 1896 

316 x 234 x 15 mm; weight 607 gm 
Paris, PC 


Figure V005.1 - Dhruvabhrama-yantra on the obverse side (photo by Ananda Sarma) 

This wooden board is not signed, nor dated, but the workmanship and the writing 
are quite similar to those in the previous specimen (V004); therefore it must have been 
produced at Kuchaman by the same person and about the same time as the previous 


specimen. 
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Dhruvabhrama-yantra on the Obverse Side 

The obverse side is fashioned almost like the outer surface of the upper plate in 
the diptych dial V002 with a Dhruvabhrama-yantra and a star table. The 
Dhruvabhrama-yantra consists of three sets of concentric circular scales drawn below 
the narrow horizontal slit. The outer set is divided into 60 ghatis and numbered from 1 
to 60, starting just below the slit; each ghati is divided into 6 units of 10 palas or 4 
minutes each. The middle set is divided in 12 zodiac signs and labelled with their names, 
starting at ghati 46 and proceeding anti-clockwise; each sign is divided in 1 ° and 6° and 
groups of 6° are numbered also anti-clockwise from 6 to 30, separately in each sign. 
The third set of scales were drawn completely in red colour which has now faded and is 
illegible. It must have been marked with signs and their subdivisions, but with a different 
starting point. 



Figure V005.2 - Detail of the scales in the Dhruvabhrama-yantra 
(photo by Ananda Sarma) 
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There is a brass index; its two halves are of different length; the longer arm (115 
mm) reaches up to the outer circle; the shorter arm (85 mm) reaches up to the second 
circle; there is a pointed tip inside this shorter arm which reaches up to the third circle. 

At the top of the plate is a table in 8 rows and 13 columns, with the arguments in 
the last column. The table is reproduced below; for convenience, the columns are 
rearranged as rows and the rows as columns. 1656 
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Figure V005.3 - Star Table (photo by Ananda Sarma) 


Table V005-1 Star Table 


? 

? 

Star 

Name 


sign 

deg 

pala 

ghati 


- 

- 

— 



17 

12 A 

17 

Marici 

p UMa 

5 



SarpagrTva 

a Ser 

1 

7 

12 % 

19 

Svdt 

a Boo 

4% 


98 

AbhijTta 

a Lyr 

2 

0 

15 A 

18 A 

SarpagrTva 

a Ser 

6 


195 

Kukkuta- 

puccha 

a Cyg 

3 

3 

16 

19 A 

AbhijTta 

a Lyr 



88 

Purva Bhci- 
drapadah 

a Peg 

4 

14 

12 

17% 

Kurakuta 

a Cyg 

4 Vi 


81 

Machodara 

a And 

5 

18 

14 

18 % 

Pu.bhd 

a Peg 

4 Vi 

? 

46 

Samudra- 

paksa 

(3 Cet 

6 

24 

15 

14 

Machadara 

a And 

2 


70 

Brahma- 

hrdaya 

a Aur 

7 

29 

17 

20 Vi 

Samudra- 

paksa 

(3 Cet 

3 

80 

20 

72 

RohanT 

a Tau 

8 

14 

12 

17% 

Brahma- 

hrda 

a Aur 

8 % 

96 

60 

44 

15 

Lubdhaka 

a CMa 

9 

29 

15 

14 

RohanT 

a Aur 

6 


72 

? 

Maghd 

a Leo 

10 

29 

12 

19 

Lubdhaka 

a Aur 

3 


66 

Marica 

i] UMa 

11 

16 

20 

21 

Maghd 

a Leo 

51 


1656 


The Sanskrit star names are not correctly transcribed. These are reproduced as they are without 
making any attempt to correct them, but their modern names are added in adjacent columns. 



























3846 


Astronomical Compendia 


It is difficult to say what this table is about. In V002 and here, the table is drawn 
next to the Dhruvabhrama-yantra, suggesting some connection between the two. The 
table contains the names of 12 astrolabe stars, and the related signs (in serial numbers), 
degrees, palas and ghatis. It is not clear how SarpagrTva (a Serpentis) is related to sign 
no. 1, i.e., Taurus, Abhijit (a Lyrae) to Gemini, Kukkuta-puccha (a Cygni) to Cancer 
and so on. 

The star names are repeated in the penultimate column, but this time in a row 
below the one where they are mentioned first. The argument of this column states in 
Rajasthani dialect that ‘at this ghati there will be the rising [of the star?]’; this would 
imply that MarTci rises at 5 ghatis (after sunset), Svati after 4 3 /4 ghatis, SarpagrTva after 
6 ghatis, and so on. 



Figure V005.4 - Phalaka-yantra on the reverse side (photo by Ananda Sarma) 


Phalaka-yantra on the Reverse Side 

On the reverse side is drawn a Phalaka-yantra with a grid of 38 vertical lines and 
about 60 horizontal lines on which a circle of 200 m diameter is drawn. It is divided in 
single degrees. A smaller circle is drawn inside touching the upper point of the larger 
circle; it seems to have been divided in 1° and 6° and numbered in 6s. Another smaller 
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circle is drawn around the centre and divided into 8 segments. There must have been 
some kind of index at the centre; it is now missing. 



Figure V005.5 - Magnetic compass (photo by Ananda Sarma) 


At the top of the circle, a modern magnetic compass is imbedded into the wood in 
a very crude manner. The four cardinal points and the four intermediate points are 
marked in Roman letters. It is placed in such a manner that NW is at the top. There is a 
sliding lid. 

There are numerical tables on the left and right borders of the plate; but these are 
hardly visible. 
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V006® ASTRONOMICAL COMPENDIUM, NOT SIGNED, NOT DATED 
Ca. 1896 

358 x 235 x 16 mm; weight 928 gm 
Paris, PC 



Figure V006.1 - Obverse side with a metal rete (photo by Ananda Sarma) 


This wooden board is not signed, nor dated, but the workmanship and the writing 
suggest that it was produced at Kuchaman by the same person and about the same time 
as the two previous specimen (V004 and V005). As in V004, there is a small hook at 
the top for suspension. There are small holes all along the thickness in all the four sides. 

Obverse side 

The obverse side is designed as a Dhruvabhrama-yantra with three sets of 
concentric circular scales below a longish slit and a star table as on Figure V002.4 and 
Figure V005.1. The outer set of scales are divided in ghcitis and numbered from 1 to 60, 
starting below the slit and proceeding clockwise; each ghat! is divided in 6 units of 10 
palas or 4 minutes each. The middle set is divided in 12 zodiac signs and numbered 
serially from 1 to 12, starting at ghatT 46 and proceeding clockwise. Each sign is divided 
in 1° and 6°; groups of 6° are numbered clockwise as 6, 12, 18, 24, 30, separately for 
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each sign. Much of the inner ring is effaced; here also groups of 6° are numbered as 
above, but from a different starting point. 



Figure V006.2 - Detail of the circular scales (photo by Ananda Sarma) 


Strangely, instead attaching a four-armed index, a metal rete of an astrolabe is 
pivoted at the centre of the circles. The rete, which has a diameter of 168, displays a far 
superior workmanship than is seen on the wooden board. Here the three rings of 
Capricorn, ecliptic and equator are fully represented; these and a central ring are held 
together by the equinoctial bar which has a counter change at the centre; it is curved 
near the autumnal equinox to accommodate the star pointer of (3 Leonis. The equator 
ring has counter changes at the two equinoxes. In the northern part, it is connected to 
the Capricorn ring by three short bars. The ecliptic ring is not graduated; but endowed 
with a sharply pointed Capricorn index ( makarasya ). From the rings and bars emanate 
20 star pointers, which are elegantly shaped like curved daggers. These are not named, 
but can be identified from their positions. These are listed below in the order of 
increasing right ascension, starting from the vernal equinox and proceeding 
anticlockwise. 
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Table V006-1 Stars on the Rete 



Sanskrit Name 

Arabic Name 

Identification 

1 1 

Samudra-paksT 

Dhanab al-Qaytus 
JanubT 

|3 Ceti 

2 

Matsyodara 

Batn al-Hiit 

(3 Andromedae 

3 

Pretasira 

Ra’s al-Ghul 

(3 Persei 

4 

Rohini 

c Ayn al-Thawr 

a Tauri 

5 

Mithuna-vama- 

pada 

Rijl al-Jawza al- 
Yusrd 

|3 Orionis 

6 

Brahma-hrdaya 

c Ayyuq 

a Aurigae 

7 

Ardra 

Yad al-Jawza ’ al- 
Yumna 

a Orionis 

8 

Lubdliaka 

Shi c ra Yamdmya 

a Canis Majoris 

9 

Lubdhaka-bandhu 

Shi'rd ShdmTya 

a Canis Minoris 

10 

Fard al-Shujd c 

Mahd-purusa 

a Hydrae 

11 

Zahr al-Asad 

Purva-phalgunl 

6 Leonis 

12 

Uttara-phalgum 

Sarfah 

(3 Leonis 

13 

Citrd 

Simak A c zal 

a Virginis 

14 

Pulaha or Vasistha 

Anwar al- 
farqadayn/ c Anaq 

|3 / 1, Ursae Majoris 

15 

Svdti 

Simak Ramih 

a Bootis 

16 

Ra’s al-Hawwd’ 

Dhanuhkoti 

a Ophiuchi 

17 

Abhijit 

Nasr Wdqi c 

a Lyrae 

18 

Sravana 

Nasr Td’ir 

a Aquilae 

19 

Kukkuta-puccha 

Dhanab al-Dajdja 

a Cygni 

20 

Satabhisd 

? 

k Aquarii 
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To the right of the rete, the entire board is filled with a large numerical table; it is 


very faint and cannot be deciphered. 



Figure V006.3 - Faded numerical table (photo by Ananda Sarma) 



Figure V006.4 - Phalaka-yantra (photo by Ananda Sarma) 
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Reverse Side 

The reverse side carries the projections for a Phalaka-yantra, with some 90 
horizontal lines and 66 vertical lines in black. A circular scale is drawn so that its upper 
part touches the upper rim of the board. The scale is divided in 1° and 6°. Groups of 6° 
are numbered serially from 1 to 30 clockwise from the west point to the east point in the 
lower half. In the upper half, the scale is numbered as in the altitude scales on the back 
of astrolabes, i.e., in 6s from 6 to 90, starting from the east and west points and reaching 
up to the south point (6, 12, ... 90; 90 ... 12, 6). 

To the centre of the circle is pivoted an iron bar, half of which is a tube; the other 
half is longer than the radius of the circle and is flat as in Figure V002.6. 
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W. MISCELLANEOUS INSTRUMENTS 

INTRODUCTION 

This section contains a few odd artefacts which cannot be placed in any other 
category. The first (W001) is an interesting lunar calendar in brass, engraved in 
Arabic/Persian, but of uncertain provenance. This is followed by a Sanskrit instrument 
named Nalaka-yantra also in brass. In 1915, when the Sanskrit Mahavidyalaya was 
established at the Maharaja Sarajirao University of Baroda to teach Sanskrit in 
traditional manner, some instruments were prepared as teaching aids for the classes of 
astronomy (jyotisa ); this is one of those instruments; here the instrument maker gave a 
modern interpretation to the simple sighting tube. 

Then follow three objects made in the shape of astrolabes. The first of these 
(W003) is carved in marble with an ornate kursT and engraved in Persian letters and 
Abjad numerals, displaying on one side the limb and a geographical gazetteer and on 
the other the usual configuration of tables to be found on the back of astrolabes. The 
other two (W004 and W005) are made of slate stone and engraved with circles and lines 
that are similar, but not identical, to those on astrolabes. These three stone items cannot 
be used either for observation, or for demonstration. They must have been made by 
some astrolabe makers or their apprentices to while away time 
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WOO 1 ® LUNAR CALENDAR, NOT SIGNED, NOT DATED 

Diameters of three discs 86 mm, 66 mm, 48 mm 
Oxford, Museum of the History of Science (# 25966) 


1 



Figure WOOl. 1 - Lunar calendar (photo by S. R. Sarma) 


This lunar calendar displays the phases of the moon’s orb on each day of the 30 
days of the 12 solar months. It consists of three disc, each with a hole at the centre. 

The rim of the lower and larger disc is divided into 12 parts and filled with the 
names of the zodiac signs arranged clockwise; in the inner band, each sign is divided in 
groups of 5° and numbered clockwise 5, 10, 15, 20, 25, 30 in common Arabic/Persian 
numerals. 

The rim of the middle disc is divided in 30 parts and numbered from 1 to 30 
clockwise in common Arabic/Persian numerals. At the division numbered 29 is an index 
with a sharp point to facilitate the rotation of this disc 
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Figure W001.2 - Middle disc (photo by S. R. Sarma) 


A small circle is drawn around the central hole of this middle disc and a larger 
circle is placed eccentrically in such a way that the lower parts of the two circles touch 
at a point. The crescent-shaped portion between the two circles is hatched and embossed 
in the middle is the word ijmd‘ (whole), meaning that at this point the full orb of the 
moon is visible. A diametrical line is drawn from 13 to 28 on the rim, which passes 
through the point where the two circles meet. On this line, towards 13 is written 
muqdbalah (opposite point, where the lunar orb is not visible). 
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Another diametrical line is drawn at right angles to the previous one, on both sides 
of which are written the numerical figure 70 in Abjad notation, indicating that the 
visibility of the lunar orb at these points is 70%. Two other diametral lines are drawn 
from 3 to 18 and 8 to 23, on which 60 in Abjad is written towards 3 and 23, and an 
unidentified number towards 8 and 18. 



Figure W001.3 - Upper disc and handle (photo by S. R. Sarma) 


The upper disc is endowed with the large hole through which the lunar phases are 
visible and an index to facilitate its rotation. Finally, at the top there is a triangular 
handle with a projecting pin below, which is inserted through the central of all the three 
discs to hold them fast. 

Now, for viewing the phases of the moon on any given day, first the first middle 
disc is moved to the degree in the zodiac sign which is marked on the lower disk, where 
the sun is situated on that day; thereafter the upper disc is moved to the given day of the 
solar month marked on the rim of the middle disc. Then through the hole of the upper 
disc can be seen the phase of the lunar orb visible on that day. 

The date and provenance of this device cannot be ascertained; it may have been 
made in north-western India, in Lahore or in its vicinity. 
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W002 ® NALAKA-YANTRA, NOT SIGNED, NOT DATED 1657 
Early 20th century 

Height 430 mm; base of the stand 427 x 290 mm; length of tube 398 mm 
Vadodara, M. S. University of Baroda, Sanskrit Mahavidyalaya (# R.S.M.D. 100) 



Figure W002.1 - Nalaka-yantra (photo by S. R. Sarma) 

In Sanskrit astronomy Nalaka-yantra, also called Nalikd-yantra, is not an 
observational instrument but a tool for verifying computed planetary positions. 1638 That 


1657 This is an abridged and revised version of Sarma 2009a, pp. 16-18. 

Cf. Rai 1985, p. 333: ‘Its use is only to verify the correctness of the computations of shadow and 
bhuja. If the computation is wrong, the planet will not be seen in the direction indicated by the 
values of the computed bhuja and kali. ’ 


1658 
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is why it is not discussed in the chapter on instruments ( Yantradhyayo ) in the 
astronomical siddhantas, but in the chapter dealing with three questions ( Triprasna ). In 
the Triprasnadhikara of his Sisyadhivrddhidatantra, Lalla teaches how to verify the 
computed planetary positions by means of a hallow tube ( nalaka ) mounted upon two 
bamboo poles erected cross-wise in the ground so that the lower end of the tube is at the 
observer’s eye-level. 1659 This procedure is adopted by Srlpati in his Siddhantasekhara 
and by Bhaskaracarya in his Siddhantasiromani. In the late medieval period, several 
small tracts were composed which deal with this Nalaka-yantra. 

The present Nalaka-yantra is a modern version designed to measure the altitude 
(unnatdmsa) and azimuth ( digamsa ). It works on the same principle as the modern 
theodolite, but is constructed differently. 

The instrument contains a 398 mm long brass tube with a diameter of 20 mm, 
mounted on a stand consisting of a rectangular base (427 x 290 mm). In the base are 
incorporated two spirit levels at right angles to one another and a magnetic compass for 
the purpose of levelling and orientation. From the base rise two 430 mm high cylindrical 
pillars, which support a transverse horizontal bar on which the sighting tube is mounted. 
On the upper side of the tube is attached one more spirit level. Around the point where 
the tube is attached to the bar, a circular scale for measuring the azimuth is incorporated 
on the bar. The sighting tube can be rotated upon this circular scale (in the horizontal 
plane) by means of a screw. The scale is divided in single degrees, and groups of 5° are 
numbered in Devanagari, separately for each quadrant. 

At the points where the transverse supporting bar touches the pillars, two 
graduated rings are attached to the pillars to measure the altitudes. The transverse bar 
can be rotated in a vertical plane by means of a screw attached to one of the pillars. 
When it is rotated, pins affixed to it move on the graduated rings and indicate the 
altitude. The altitude scales are graduated in single degrees, and groups of 5° are 
labelled as in the azimuth scale. Another transverse bar joins the tops of the pillars. 


1659 


Lalla, part 1, pp. 80-83 (text), part 2, p. 99 (translation). 
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W003 ® ASTROLABE-SHPAED MARBLE ARTEFACT, NOT SIGNED 
Late 19th century 

Diameter 206 mm, height 294 mm, thickness 24 mm 
London, Nasser D. Khalili Collection of Islamic Art (# SCI 44) 



Figure W003.1 - Marble astrolabe, gazetteer (photo by S. R. Sarma) 


This object is fashioned out of marble like an astrolabe. It is not known whether 
the instrument maker had also made a rete, latitude plates and an alidade. What is extant 
is just the present piece comprising the kiirsT, limb, gazetteer and back. Engraved lines 
and letters are filled with some black pigment. 
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This specimen bears neither signature, nor a date. In the upper right quadrant on 
the back, there are curves for the midday solar altitude and for the times of the c asr 
prayers at the latitude of 30°. Therefore it is likely that this marble piece was produced 
in the vicinity of Multan, which city is situated roughly on this latitude. The mention of 
Calcutta in the geographical gazetteer would suggest late nineteenth century. 

There remains the question why did the instrument maker choose marble instead 
of brass. It could not be a template or an object of demonstration prepared by a teacher 
who wished to show his apprentices how to make an astrolabe. The many faults in the 
gazetteer and in the shadow squares— attention to these will be drawn at the relevant 
places below— and the erratic use of the Abjad notation and the common Arabic/Persian 
numerals would indicate it to be the work of an apprentice astrolabe maker. But why 
did he not choose brass, which can be recycled if there are errors. 

Front 

The kursi is artistically shaped with a trifoliate finial. A small hole is bored in the 
finial for the suspension apparatus and around this hole is drawn a small circle. The 
south-north meridian line is extended upon the kursi up to the hole. Below the circle on 
the finial, on either side of the meridian line, are written the terms khatt (line), c ilaqah 
(cord) and c urwah (shackle). In the lower part of the kursi is an almost semi-circular 
pattern engraved from one side to the other. Inside the pattern is written the term kursi. 

The limb is graduated for 1°, 3° and 6°. Groups of 6° are numbered clockwise 
from 6 to 90, separately in each quadrant. 

Geographical Gazetteer 

On the depressed part inside the limb is engraved a geographical gazetteer in two 
circles, each circle consisting of four circular columns carrying respectively the names 
of the localities ( bilad ), their longitudes (till), latitudes Card) and the names of the 
country or geographical area, together with the climate ( aqdlim ). There is no separate 
label for the country; the name of the country and the numerical value of the climate are 
mentioned together under aqalim. While the terms bilad, tul and ‘ard are in singular, the 
last term in the argument aqdlim is in plural. Moreover, this is perhaps the only 
geographical gazetteer where the country and the climate are mentioned in this manner. 
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Usually the arguments are written either to the left of the upper vertical radius or 
to the right of it, and the entries are added anti-clockwise so that they can be read from 
right to left. Strangely, in both the circles here, the arguments are written below the 
horizontal radius on the right. The localities are added at random without any 
meaningful sequence. In the table below where the gazetteer is reproduced, the localities 
are mentioned clockwise starting from the argument. The numerical values of the 
longitudes, latitudes and climates are often very incorrect; such cases are marked with 
an exclamation mark. 

The letters are written in such a way that their tops are towards the centre of the 
disc. There is a large hole at the centre and a label markaz al-hazrah (centre of the limb). 

Table W003-1 Geographical Gazetteer 



Place Name 

L 


Country 

Climate 


Outer circle 





1 

Siyalkut 

108 

32 

Hind 

3 

2 

Gujarat 

108;38 

26 

Hind 

2 

3 

Kashmir 

107;8 ! 

43 

Hind 

3 

4 

Kalkatah 

128 

22;34 

Hind 

2 

5 

Kufah 

79 

31! 

Traq 

3 

6 

Lahur 

109;30 

31;50 

Panjab 

3 

7 

Kowaliyar 

114 

28;36 ! 

Hind 

2 

8 

Laknau 

114;40 

36;30 ! 

Hind 

3 

9 

Ludhiyanah 

?;40 

29; 10 

Hind 

3 

10 

Madlnah 

75;20 

25; 44 

c Arab 

4! 

11 

Madyan 

33 

23 

"Arab 

3 
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Place Name 

L 

<P 

Country 

Climate 

12 

Misr 

68;20 

30;20 

Misr 

3 

13 

Makkah 

77; 10 

21;40 

"Arab 

3 

14 

Munklr 

? 

21 

Hind 

2 

15 

Harat 

94;22 

34;30 

Khurasan 

4 


Inner Circle 





16 

Balkh 

101;44 

36;41 

Khurasan 

4 

17 

Banaras 

117;43 

36 ! 

Hind 

2 

18 

Bhupal 

111 

28 ! 

Dakan ! 

2 

19 

Pljapur 

105;22 

17;22 

Dakan 

2 

20 

Bayt al- 

Maqdis 

66;30 

31 ;55 

Sham 

3 

21 

Pashawar 

106;40 

31 

Hind 

3 

22 

Tabriz 

102 

34 

Iran 

4 


In the second row, the place name is given as ‘Gujarat’; it is not the name of a 
locality, but the name of a geographical region. In the penultimate column, Indian place 
names are marked with ‘Hind’, but Lahore is placed in Panjab, but not Ludhiana. Bijapur 
is correctly placed in the Deccan, but Bhopal’s placement there is not correct, nor is the 
high latitude assigned to this city. In row 12, the place name ‘Misr’ refers to Cairo or its 
earlier name Fustat ,while the country name ‘Misr’ indicates Egypt. The inclusion of 
Kolkata (formerly Calcutta) shows that the original source for the gazetteer is a fairly 


recent one. 



W003 - Astrolabe-shpaed Marble Artefact, not signed 


3863 



Figure W003.2 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

The back is divided into four quadrants by the vertical and horizontal diameters. 
The vertical diameter is extended up to the hole in the finial of the kursl Under the hole 
is engraved on either side of the vertical line the terms khatt (line), c ilaqah (cord) and 
c urwah (shackle). On the lower part of the kursl is an almost semi-circular pattern 
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engraved from one side to the other and inside the pattern is written the term kursi, as is 
done in the front. 

The rim is divided in 1°, 3° and 6°. Groups of 6° are numbered from 6 to 90 in 
large Abjad symbols. In the two upper quadrants, the numbering starts from the 
horizontal diameter and reaches up to the vertical diameter; in the two lower quadrants, 
it starts from the vertical diameter and reaches up to the horizontal diameter. Inside the 
degree scale, each quadrant is halved by shorter diameters. 

The upper left quadrant is fashioned as a trigonometric quadrant. The vertical 
radius to the right of the quadrant is divided in sixty parts; groups of three parts and 
groups of six parts are marked with longer lines. From the marks of the division into six 
parts of the radius, horizontal parallels are drawn up to the arc, dividing the quadrant 
into ten segments of six units each. These are numbered sometimes in Abjad notation 
and sometimes in common Arabic/ Persian numerals: 6, 24, 30, 36, 42, 54 and 60 are in 
Abjad notation, the rest in common numerals. 

The upper right quadrant is designed as the zodiac quadrant, with six quarter 
circles dividing the upper part of the quadrant into as many segments, each representing 
a pair of zodiac signs, whose names are written to the right of the upper vertical radius 
and above the horizontal radius on the right. The names written to the right of the upper 
vertical radius are the following, read from top to the bottom: Qaws (Sagittarius), c Aqrab 
(Scorpio), Mizdn (Libra), Sunbulah (Virgo), Asad (Leo), Sartan (Cancer); above the 
horizonal radius are the following names, from right to left: Jadi (Capricorn), Dalw 
(Aquarius), Hilt (Pisces), Hamal (Aries), Thawr (Taurus), Jawzd’ (Gemini). 

Three curves are superimposed upon the quarter circles. The uppermost one 
indicates the solar altitude at midday throughout the year at the latitude of 30°; it is 
labelled khatt nisf al-nahdr bi-ard 30 (line of the midday [altitude of the sun] at the 
latitude of 30°). The two lower curves are labelled respectively as khatt c asr sdmi c bi- 
c ard 30 and khatt c asr ...(?) bi-ard 30. They appear to have been drawn to indicate the 
times of the commencement and the conclusion of the afternoon prayer c asr throughout 
the year at the same latitude. However, without a time scale, it is not clear how these 
would indicate the times. 

In the lower half, immediately below the horizontal diameter, are the shadow 
squares. It is the usual practice to place the vertical and horizontal scales for the shadows 
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thrown by the gnomon of seven feet on one side of the vertical diameter and the scales 
for the gnomon of 12 digits on the other side. Here these four scales are mixed up. 

On the left the vertical scale is for the gnomon on 12 digits; it has the label zill 
asdbi c sullam mcfkus (scale of the reverse shadows in digits); it is divided in 6 parts and 
numbered top to bottom 2, 4, 6, 8, 10, 12. The horizontal scale is for the gnomon of 7 
feet; it carries the label zill aqdcim sullam mustawT (scale of the direct shadows in feet); 
it is divided in 7 parts and numbered, from the vertical diameter leftwards 1, 2, 3, 4, 5, 
6,7. 

On the right, the horizonal scale is for the gnomon of 12 digits; it carries the label 
zill asdbi c sullam mustawT (scale of the direct shadows in digits ); it is divided in 6 parts 
which are numbered, from the vertical diameter towards the right as 2, 4, 6, 8, 10, 12. 
The vertical scale is for the gnomon of 7 feet; it is labelled as zill aqdam sullum ma c kus 
(scale of the reverse shadows in feet); it is divided in 7 parts which are numbered from 
the top as 1,2, 3, 4, 5, 6, 7. 

The horizontal scale on the left is projected on to the circular scale which is 
situated below the degree scale and the units are numbered as above. The horizontal 
scale on the right is also projected upon the same circular scale; this scale is divided in 
four parts which are numbered from the vertical diameter onwards as 2, 4, 6, 12 in 
common Arabic/Persian numerals. 

The shadow squares are enclosed by two semi-circular scales, the inner one 
engraved with the names of the 12 zodiac signs from Hamal to Hut and the outer one 
with the names of the 28 corresponding lunar mansions from Short an to Rishd’. 

Bibliography 

Maddison & Savage-Smith 1997, no. 135, pp. 236-238. 
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W004 ASTROLABE-SHAPED STONE ARTEFACT, NOT SIGNED 
19th century 

Diameter 218 mm, height 253 mm, thickness 12 mm 
Chicago, Adler Planetarium & Astronomy Museum (# W-273) 



Figure W004.1 - The front and back of the astrolabe (accession no. W-273) 
Photograph by Stephen Pitkin, Pitkin Studio. Image © Adler Planetarium, Chicago, IL. 


This and the next specimen are cut out of thin sheets of dark slate stone in the 
shape of an astrolabe with a circular body and a triangular kursT and engraved with 
scales and other circles which resemble those found on astrolabes. The kursT in the 
present specimen is nicely shaped with ogees in both profiles; the kursT in the next one 
is plain. The engravings on the front side of both pieces are nearly the same, but those 
on the back are totally different. 

Front 

In the present specimen, the rim of the circular body carries a scale graduated in 
6°; it is numbered in the two upper quadrants from 6 to 90, starting at the horizontal 
radii on both sides and reaching up to the vertical radius. The numbers on the lower 
quadrants cannot be deciphered. This circle corresponds to the circle of Capricorn on 
regular astrolabes, and the numbering of the upper two quadrants is akin to that in the 
altitude scales on the back of astrolabes. 

A horizontal diameter is drawn with parallel lines above and below it. Beneath this 
horizontal band, can be seen a semi-circular band which is concentric to the outer circle. 
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It is also divided like the outer circle, but not numbered. This corresponds to the 
equatorial circle on astrolabes. 

In the upper half is a third circular scale, represented by three concentric circles. 
This would correspond to the ecliptic circle in astrolabes, with provision for the names 
of the zodiac signs and for the subdivisions of these signs. Inside this circle are a series 
of circles and arcs that resemble the almucantars in a regular astrolabe. Besides these, 
there are several other arcs which have no correspondence in regular astrolabes. 

Three neat holes are bored on the upper surface, but not through the entire 
thickness, at the centre of the plate, at the centre of the circle in the upper half of the 
plate and at the point on the horizontal diameter where the semi-circular scale touches 
it on the left. 

Back 

On the reverse side is a large circle in the upper half inside which are engraved a 
series smaller of circles. From the centre of the larger circle are drawn a series of arcs. 
In the lower half is a triangle with its vertex pointing downwards; this triangle is divided 
into four smaller triangles which are numbered from 1 to 4. 

Inscriptions 

On the kursi is engraved 1799 in Devanagari numerals and below it a[m]bara 
vedhasalci. Amber is the name of the original capital of the Jaipur state and vedhasalci is 
Sanskrit means literally ‘hall of astronomical measurement’, that is to say, observatory. 
But this is a neologism and there is no evidence of this term being used by Jai Singh for 
any of his observatories. The year 1799 is presumably of the Vikrama era and 
corresponds to AD 1742-43. Sawai Jai Singh, it may be noted, died in 1743. 

The kursi of the next item carries the date 1634 which translates to AD 1577-78; 
the writing below cannot be deciphered in the available photo; presumably it also reads 
a[m]bara vedhcisala. 

From the mode of construction and the style of engravings and the shape of the 
numerals, it is quite obvious that these two pieces were made by the same artisan and 
about the same time in the nineteenth century, either at Jaipur or at Kuchaman which 
are the two main centres of astrolabe production in Rajasthan. 
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The artisan who made these appears to be a competent draftsman; the circles are 
very neatly drawn and the divisions in the scales are uniform. He appears to have chosen 
the dates and the name Ambar Vedhasala quite arbitrarily. 

These cannot be called fake astrolabes prepared for the tourist market. It is more 
likely that an astrolabe maker made these stone objects for his personal amusement, in 
between his work on regular astrolabes. 

Bibliography 
Pingree 2009, p. 242. 
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W005 ASTROLABE-SHAPED STONE ARTEFACT, NOT SIGNED 

19th century 
Diameter 203 mm 
PLU, ex-Tesseract 



Figure W005.1 - The front and back of the astrolabe (from Tesseract Catalogue, C36) 


This specimen has a plain conical kursl. The first side is engraved, like the front 
side of the previous specimen, with circular scales resembling the circles of Capricorn, 
equator and ecliptic, and with several other sundry curves. The outer circle is divided in 
6° and the divisions of the two upper quadrants are numbered from 6 to 90, clockwise 
on the left and anti-clockwise on the right. The horizontal diameter is represented by 
two parallel lines. As in the previous specimens, here also three holes are bored in the 
upper surface at the centre of the plate, at the centre of the upper circle and on the 
horizontal diameter where the lower semi-circle meets it on the left. 

The engravings on the back are different from those of the previous one. Here are 
drawn several intersecting circles. 
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Figure W005.2 - The inscribed kursi 
(from Tesseract catalogue, C36) 


The kursi bears the date 1634 which would correspond to AD 1577-78; the writing 
below the date cannot deciphered. On the fictitious nature of this date, see the comments 
at the end of the preceding entry. 


Bibliography 

Tesseract Catalogue, C36, no. 23 



3871 


X. INDIAN ADAPTATIONS OF EUROPEAN INSTRUMENTS 

INTRODUCTION 

In the nineteenth century, as has been mentioned earlier, instrument makers 
continued to produce traditional Sanskrit and Islamic instruments. They also began 
copying, for reasons that are not completely clear, European models of some obsolete 
naked eye instruments and engraved on them legends in Sanskrit or Persian. 

Universal Equinoctial Double Ring Dials 

This device consists of two rings placed one inside the other; the inner one is 
pivoted to the outer one in such a manner that the two can be stretched apart until they 
are at right angles to one another, or folded flat when not in use. The outer ring functions 
as the meridian ring and the inner one as the equatorial ring. The rim of the two upper 
quadrants of the meridian ring are graduated in degrees and numbered from 1 to 90, 
starting from the two points where the two rings are joined. These scales in the two 
quadrants allow the use of this instrument at the northern as well as the southern 
latitudes. 

The lower part of the equator ring is marked with a symmetrical pair of hour- 
scales. 

A horizontal bridge is attached to the meridian ring at the two points of 90° in 
such a manner that it can be rotated on its sides. This bridge is a flat rectangular piece 
of metal with a long slit running through its length. The bridge carries a calendar scale 
on one side and a declination scale on the other. Inside this slit is a sliding plate 
containing a small hole through which a ray of sunlight passes and a small knob which 
assists in moving the plate inside the slit. 

The meridian ring carries a groove all around on its rim. The suspension bracket 
clasps the meridian ring in the groove; the two legs of the clasp can be tightened with a 
screw. By turning this screw the clasp can be loosened and moved to the desired degree 
of latitude and then tightened. To the bracket is attached a large ring for suspension. 

For measuring time, the suspension bracket is fixed at the latitude of the place of 
observation and the two rings are stretched apart until they are at right angles. The 
sliding plate is moved so that the pinhole is at the solar longitude corresponding to the 
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day of observation. Then the dial is suspended by the ring and slowly turned around 
until a ray of sunlight passes through the pinhole and falls on time scale on the equatorial 
ring, and thus indicates time. 

The invention of this universal double ring dial is generally attributed to the 
English mathematician William Oughtred (1574-1660) who published a description of 
it in 1652. He is credited with the invention of the slide rule and the introduction of the 
symbol ‘x’ for multiplication and the abbreviations ‘sin’ and ‘cos’ for sine and cosine 
functions. However, it is not quite certain that he was the real inventor of the universal 
double ring, because it was described or illustrated in European documents which are 
earlier than the alleged invention by Oughtred. 

This universal equinoctial double ring dial can be used at all latitudes without the 
aid of compass, can be folded flat and carried easily. However, suspending it steadily 
until a ray of sunlight passes through the tiny pinhole is not an easy job. Even so, it was 
quite popular in Europe and specimens of various sizes can be found in all the European 
museums. Even now one can buy small pocket models, such as the one below, which 
has an outer diameter of just 46 mm. 



Obverse side with the latitude scale on the outer Reverse side; on both rings are engraved the 
meridian ring and time scale on the inner equatorial names of various cities in Europe with their 
ring. Note that the mark on the suspension bracket latitudes, 
is pointing to 51°, the latitude of Diisseldorf. 

Figure XI - Modern pocket double ring dial (photos by S. R. Sarma) 
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Some specimens brought to India by the British colonial officers must have 
aroused the interest of local astronomers and metal-smiths and several Sanskrit versions 
were produced in the nineteenth century. All the extant specimens are reasonably well 
made and the labels are correctly engraved. In the time scale, instead of hours, the 
traditional Indian units of ghcitis (of 24 minutes) are employed, with a range of 17 ghcitis 
before and after noon; in X001, however, the range is 20 ghcitis. 

One side of the bridge is engraved with the Sanskrit names of zodiac signs, from 
solstice to solstice, on the panels above and below the long slit, in the following manner. 

On the upper panel above the slit are engraved the names of the six signs from the 
winter solstice to the summer solstice, which constitute the Uttardyana, the northern 
course of the sun, namely Capricorn, Aquarius, Pisces, Aries, Taurus and Gemini. 

On the lower panel below the slit are engraved the names of the six signs from the 
summer solstice to the winter solstice, which constitute the Daksindyana (southern 
course of the sun), namely Cancer, Leo, Virgo, Libra, Scorpio and Sagittarius; these are 
written in the reverse order, that is, from right to left. Quite often, instead of the full 
names of the signs, only the first syllables of the names are engraved. 

The reverse side of the bridge is engraved with pairs of declination scales, which 
are marked in single degrees and numbered in sixes thus: 24, 18, 12, 6, 6, 12, 18, 24. 

It is not known when and where these Sanskrit ring dials were produced. Only one 
of the extant specimens (X005) carries what appears to be a personal name and a date. 
The name, however, cannot be deciphered, except the last syllable sya; it is genitive 
singular particle used in the sense of ‘of’ or ‘belonging to’. Therefore, the name must 
be the name of the owner, that is, the person for whom it was made. The date reads 
Samvat 1922 which corresponds to 1865-85. It is reasonable to assume that the other 
specimens were also produced about the same time, roughly in the second half of the 
nineteenth century. The workmanship and particularly the form of the numerals indicate 
that all these specimens were produced in Rajasthan, and probably in Jaipur itself. In 
fact, one of the specimens (X003) was said to have been purchased from the astrologer 
of the Maharaja of Jaipur. 

At present, we know of 10 specimens; six of these must have been produced in 
Rajasthan in the second half of the nineteenth century. There are two specimens in 
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silver; these must have been produced by the jewellers of Jaipur in the twentieth century 
for foreign tourists, the same jewellers who produced silver astrolabes (D028 to D032). 

There are also two Indo-Persian ring dials. One of these (X009) is a large specimen 
with scales numbered in Abjad system and the bridge engraved with the Arabic names 
of the zodiac signs. Interestingly, the equatorial ring carries a pair of time scales 
numbered from 1 to 17; therefore, the units must be ghatTs and not hours. Thus this scale 
is similar to the time scales on the Sanskrit ring dials. Therefore, this ring dial must also 
have been produced in India and in the same milieu as the Sanskrit dials. 

In the second Indo-Persian ring dial (X010), the meridian ring is engraved with 
common Arabic/Persian numerals on one side and with modern ‘English’ numerals on 
the other side. The equatorial ring carries an hour scale, numbered in Roman numerals 
on both sides. 

Even though these Sanskrit ring dials are endowed with ghatT scales, they do not 
quite conform to the time-measuring practices of the Hindu astronomers or astrologers, 
because they measure time in ghatTs, but starting from the local sunrise. Therefore, 
instruments which measure ghatTs from the midday backwards or forwards do not serve 
their purpose. These were produced merely as curiosities. 

Universal Equinoctial Sundials made by Mangaran 

Mangaran of Patna, who claims to be a worthy pupil ( shagird-i rashid) of Lala 
Makhan Lai, produced several nearly identical copies of the same type of an unusual 
universal equinoctial sundial between the years 1275/ 1858-59 and 1303/ 1885-86. The 
dial is unusual because it is engraved on a rectangular brass sheet which was bent to 
form a semi-cylindrical trough. A gnomon set perpendicular to the axis of the dial on 
one side of the trough throws its shadow on the scales engraved on the inner side the 
trough. Time can be measured on these scales both in hours of 60 minutes and ghatTs of 
24 minutes. The trough is mounted on a stand at the back of which there is an arc 
graduated in single degrees which are numbered from 10° to 50°. By sliding the trough 
along the arc up to the desired degree, the sundial can be adjusted according to the local 
latitude. A magnetic compass is attached to the base of the stand so that the sundial can 
be correctly positioned on the north-south axis. 

This was obviously copied or adapted from a European model. The Time Museum, 
Rockford, owned a French sundial in which the dial was engraved also on a bent 
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rectangular metal sheet. It was sold in an auction by Christie’s of London on 14 April 
1988; the catalogue of that auction describes the sundial thus: 



Figure X2 - Sundial by Louis Alphonse Decohorne (from Christie’s catalogue) 

‘A French iron and brass meantime sundial, the frame on the base with scroll 
supports and adjustable for declination via hinged screw thread supports, the 
crossbar with twin apertures, the concave plate engraved with hours, the 
meridian of Paris, adjustable vernier for latitude East and West, the season’s 
equinoxes and zodiac calendar scale, and with descriptive plaque for the 
Regleur Solaire, Systeme Decohorne Brevete S. G. D. G., the stand — 46 Vi 
in (118 cm).’ 1660 


However, the prototype of this device was designed by Louis Alphonse Decohorne 
in 1891, i.e., much later than the dates of the known pieces by Mangaran. Therefore, 
both Mangaran’s and Decohorne’s sundials must be based on an earlier European 
model, which is not known. 


1660 Christie’s, London, Time-Measuring Instruments from the Time Museum, auction catalogue of 14 
April 1988, lot 116, p. 61. 



3876 


Indian Adaptations of European Instruments 


A dealer in Lucknow told me in 2001 that he had a dozen specimens of this sundial 
by Mangaran and that he had sold off all but one. 

At least, six of these came to light. Khuda Bakhsh Oriental Public Library of Patna 
owns a specimen dated 1275/1859 (X011); Victoria and Albert Museum, London, has 
one of 1284/1868 (X012); another dated 1295/ 1878 came up for auction at Sotheby’s, 
London, on 24 October 2007 (X013). Moreover the French catalogues of a dealer named 
‘Tazan’, whom I cannot identify, carry photos and brief descriptions of two more copies 
dated 1293/1876-77 and 1303/1885-86 respectively. Just now came to light a silver 
specimen made jointly by Mangaran and his pupil Ram Charan in 1292/1875 (X014); 
this was commissioned by a zamindar of Patna and was presented on 4 January 1876 to 
the Prince of Wales during the latter’s tour of India. 1661 

Mangaran seems to have specialised only in making copies of the same device, for 
no other instrument made by him came to light, nor any instrument made by his teacher 
Lala Makhan Lai. All the specimens made by Mangaran display excellent workmanship. 
It is not known how the European prototype reached him at Patna. 

All the specimens carry an almost identical inscription in Persian. The inscription 
on the specimen at Patna reads: ‘The maker of this compass is Mangaran, worthy pupil 
of Lala Makhan Lai, resident of the locality Mainpura in the city of Patna.’ Other copies 
do not mention the residence; they merely state: ‘The maker of this compass is 
Mangaran, worthy pupil of Lala Makhan Lai.’ 

Mangaran’s teacher Lala Makhan Lai and his pupil Ram Charan have Hindu 
names; Mangaran must also be a Hindu. In nineteenth century India, it was not unusual 
that many Hindus used Persian as their professional or academic language. In two 
specimens, which are in the Khuda Bakhsh Library of Patna and in the Victoria & Albert 
Museum in London, Sanskrit names of the twelve zodiac signs are engraved on the outer 
surface of the dial in Devanagari script. The various scales are numbered in what were 


1661 Some of the gifts received by the Prince of Wales during his tour of India are the subject of a 
special exhibition entitled ‘Splendours of the Subcontinent: A Prince’s Tour of India 1875-6’ being 
held at several places in the UK in 2017-18; there is a catalogue of the exhibition with the same 
title, viz. Meghani 2017. 
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called in nineteenth century India ‘English numerals’; these are now variously 
designated as ‘Hindu-Arabic numerals’ or ‘Arabic numerals’. 

However, certain features of these sundials are quite intriguing. 

(i) Sanskrit names of the zodiac signs are engraved on the outer surface of two copies, 
the one at Patna and the other at London, for no practical purpose. 

(ii) The upper parts of the gnomons are engraved with a numbered scale, the purpose of 
which remains unknown. 

(iii) All the specimens carry an inscription in Persian which begins with the words ‘the 
maker of this compass is Mangaran’. The specimens are, no doubt, equipped with a 
magnetic compass, but these universal equinoctial sundials are much more than mere 
compasses. Why did Mangaran then call them compasses? 

(ii) Besides the magnetic compass for the correct placement of the sundial in the north- 
south axis, the sundials are equipped with a mechanism which enables the use of the 
sundial at different terrestrial latitudes. At each latitude, the gnomon must point towards 
the celestial north pole; for this purpose, it must subtend an angle equal to the latitude 
of the place above the horizontal plane. Therefore, the trough carrying the dial must be 
tilted so that the angle between it and the horizontal plane is the complement of the 
terrestrial latitude, i.e., the co-latitude. The curved bar at the back of the stand is 
engraved with a scale of co-latitude from 0° to 50°. The trough must be tilted along this 
scale and the screw tightened at the desired degree of co-latitude. 

However, since the scale is marked only up to the colatitude of 50°, the sundial 
can be adjusted only for the terrestrial latitudes of 40° or more. Thus it cannot be used 
any latitude in India. For example, if the sundial is to be used at Patna which has a 
latitude of at 25.6°, then the gnomon should be elevated from the horizontal base by an 
angle of 25.6°; this can be done only when the trough carrying the dial is raised by an 
angle equal to the co-latitude of the place, which in this case is (90° - 25.6° = ) 64.4°. 
This is not possible with this curved scale which is marked only up to 50°. 

In the silver specimen made for the Prince of Wales, the scale of co-latitude is 
marked up to 60°; therefore it can be used at places with the latitude of 30° or more. 
This cannot be used at Patna, but could be used in Lahore, and definitely in London if 
the Prince of Wales was inclined to do so. 
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It is highly intriguing why Mangaran produced so many specimens with unsuitable 
scales of co-latitudes, which cannot be used anywhere in the Indian subcontinent. Did 
he not understand the simple principle of latitudes and colatitudes? Or did he make these 
exclusively for the British clients who could use them in England? 

Perpetual Calendar & Horary Quadrat by Joshi Dharm Chand 

European months of 28/29, 30, or 31 days do not synchronise with the weeks of 
seven days. Therefore, perpetual calendars are designed to provide the matching 
weekday for any date in the European calendar. The idea is said to have originated with 
Samuel Moorland (1625-95) of England, who arranged the dates in cycles of seven with 
appropriate instructions for locating the weekday for the desired date. Small copper or 
silver discs, carrying such information, were produced in good numbers and were 
known as ‘coin calendars’. 1662 

In India, perpetual calendars for 3, 30, or 100 years are among the souvenirs 
offered for sale. Made in the shape of an astrolabe at Muradabad, a north Indian town 
famous for its production of brassware, these perpetual calendars consist of a circular 
disc with enamelled decorations in the border. A smaller circular disc with windows cut 
in it is pivoted at the centre of the main disc, so that the smaller disc rotates above the 
surface of the main disc, partly blocking and partly revealing the engraved numerical 
data on the main disc. The design of this perpetual calendar is clearly of European origin, 
but the path of its transmission from Europe to India has not been mapped so far. 


1662 


Turner 1993-94. 
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V. 


Figure X3 - Perpetual Calendar for 2001-2100 made in Muradabad; 
here it is set for October 2017 (photo by S. R. Sarma) 

Joshi Dharm Chand of Lahore (fl. 1854-73) appears to be one of the intermediaries 
in the transmission of perpendicular calendars to India. In 1860s and 1870s he produced 
some devices with perpetual calendars on one side and horary quadrants on the other. 
At present, we know of five specimens made by him; three of these are engraved in 
Persian letters and numerals and two with English letters and numerals. 

The earliest of these (X015) is dated 1918 VS (AD 1861-62); here Dharm Chand 
calls this device a ‘new invention’ ( ikhtira c naw ). It consists of a main plate which is 
shaped like an astrolabe with a kursi and two volvelles. It provides the weekday for any 
date in the European calendar, but in order to use this, one should find out from another 
source on which weekday the first of the month in question falls or at least the first of 
January in that year falls. This is the same case with the chronologically second extant 
specimen (X016) which is dated 1929 VS (AD 1872-73). 
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The third extant specimen (X017) inscribed in Persian represents an advanced 
version. It is not dated, but it must have been produced some time after 1873. It is 
engraved with the years 1 to 100, i.e., 1801 to 1900. Its construction is also simplified 
in that it contains just a single volvelle, instead of the two in the earlier versions. Here 
one can easily find out the weekday for any date of any month in any year from 1801 to 
1900. The two other extant specimens (X018 and X019) are basically English versions 
of this X017. Between this specimen and the modern products of Muradabad, there lie 
some more stages of development. We would not know about these stages until more 
specimens of the intermediary stages are discovered. 

Besides providing the weekday corresponding to the given date in the English 
calendar, all the five specimens provide a table of equivalence between the first date of 
each English and the corresponding day in the Hindu solar months. This is necessary 
for Hindu JyotisTs who were freshly exposed to the English calendar. They needed to 
understand the new English months in terms of the familiar Hindu solar months. 
Otherwise, this data does not serve any calendrical purpose. This data is absent in the 
modern perpetual calendars of Muradabad. 

Horary Quadrant on the reverse 

The reverse side of these five specimens are designed as horary quadrants. Here 
ghati scales for different solar months are engraved in all the four quadrants of the 
circular disc in the same manner as in the Yantradhipati designed by Sawai Madho Singh 
of Jaipur (T001). Here also the five specimens represent two stages of development. 
With X015 and X016, one can measure the ascendant also, in addition to the time of the 
day. The other three (X017, X018 and X019) contain three additional scales for finding 
out the culmination. Thus these specimens combine Madho Singh’s Yantradhipati and 
Padmanabha’s Dhruvabhrama-yantra. Dharm Chand designated this new creation as 
the ‘Mirror of Heavens’ (ayinah-i falqi) in X017. 

In the Persian specimens, Dharm Chand employs common Arabic/Persian 
numerals and not Abjad notation; his dates are in the Vikrama era; for the Hindu solar 
months, he uses the names current in Panjab. 



Introduction 
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Circumferentor by Joshi Dharm Chand 

Circumferentor is a surveying instrument widely used in Europe, UK and in the 
British colonies before it was superseded by the theodolite. Dharm Chand prepared two 
Indian versions (X020 and X021) of which only parts are extant. 

Mechanical Clocks adapted for India 

I have noticed four cases of mechanical clocks which were adapted to show Indian 
astronomical parameters. 1663 The first (X022) is set up in the Saraswati Bhavan Library 
of the Sanskrit University at Banaras. The dial carries scales for hours, ghatis, palas 
(with labels to the effect) and three hands for pointing these three time units. On the dial 
face is written ‘Synchronome’. 

The second (X023) is a highly elaborate astronomical clock in the Ramnagar 
Palace of the Maharaja of Banaras. It was made in 1872 by the state clockmaker named 
Mulchand. ‘It shows not only the correct time of the day but also the position of the sun 
and the phases of the moon together with the signs of the zodiac and the date of the 
month and year.’ A smaller version of this astronomical clock (X024) was presented to 
the Prince of Wales when he visited the Maharaja on 5 January 1876. 

Finally, a private collector in Leeds owns several dials and plaques (X025) which 
were once part of an astronomical clock which is now dismantled. 


1663 


I did not search for these systematically. I noticed these four purely by chance. There may be many 
others in Indian Royal palaces or in the Salar Jung Museum of Hyderabad which has a large 
collection of clocks. 
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XOO1 SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 140 mm 
PLU, ex-Tesseract 



Figure XOO 1.1 - Ring Dial (from Skinner Catalogue) 


This is a well-crafted specimen with an ornate suspension bracket and ornate 
mounting plates at either end of the bridge. The Devanagari numerals and letters display 
good orthography. The divisions and the subdivisions in the scales are accurately drawn; 
the marks of these divisions as well as the numerals and letters are filled with a white 
substance. 

In the meridian ring, the two upper quadrants are divided in 2° and 6°; groups of 
6° are numbered from 6 to 90. There is a groove running all around the meridian ring 









X001 - Sanskrit Universal Equinoctial Double Ring Dial 
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in which the suspension bracket can be made to slide to the desired degree of latitude 
pertaining to the place of observation. The lower part of the equatorial ring is marked 
in ghcitis and numbered from 1 to 20 on either side, for measuring time 20 ghatTs (= 8 
hours) before and after midday. Each ghatT is subdivided into two halves. The ghatT 
divisions are extended on the inner thickness of the ring as well. 

The bridge is attached to the meridian ring by means of ornate mounts; there is a 
long slit in the middle of the bridge within which the plate with pinhole slides. The 
bridge is engraved with the names of the zodiac signs in the following manner. 

Upper panel above the slit: 

Daksina[yana], Ma[kara], Kum[bha], MT[na] \ Me[sa], Vr[sa], Mi[thuna], 
Uttar ay ana 

(southern course, Capricorn, Aquarius, Pisces, Aries, Taurus, Gemini, 
northern course) 

Lower Panel below the slit: 

Daksina[yana], Dhafnuh], Vr[scika], Tu[la] \ Ka[nyd], Sim[ha], Ka[rkata], 
Uttarayana. 

(southern course, Sagittarius, Scorpio, Libra, Virgo, Leo, Cancer, northern 
course). 

Strictly speaking, the six signs in the upper panel, viz., Capricorn, Aquarius, 
Pisces, Aries, Taurus and Gemini constitute the northern course of the sun ( Uttarayana ), 
from the winter solstice to the summer solstice. The six signs in the lower panel, in the 
reverse order, namely. Cancer, Leo, Virgo, Libra, Scorpio and Sagittarius constitute the 
southern course of the sun ( Daksinyana ), from the summer solstice to the winter solstice. 
Therefore, the labels Daksinyana and Uttarayana are not correctly placed. 

Each sign is subdivided in 6 units of 5° each, so that the pinhole can be adjusted 
according to the solar longitude at the time of observation. The reverse side of the bridge 
carries, presumably a declination scale, divided for each degree and groups of 6° 
numbered 24, 18, 12, 6, 6, 12, 18, 24. 

Bibliography 
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X002® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 131 mm 

Jaipur, Shree Sanjay Sharma Museum & Research Institute 



Figure X002.1 - Ring Dial (photo by S. R. Sarma) 

This is also a neatly crafted and neatly engraved specimen. The two upper 
quadrants of the meridian ring are divided in 1° and 6°; groups of 6° are numbered 
from 6 to 90. The inner equatorial ring is calibrated for ghcitis, and labelled as 17, 16, 
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... 2, 1, 1, 2, ...16, 17, i.e., for measuring time for 17 ghatjs (= 6;48 hours), before and 
after noon. Each ghcitT divided in 6 units of 10 palas, i.e., 4 minutes. 

The swivel bridge attached to the meridian ring has ornate ends. On one side of 
the bridge are engraved the names of the zodiac signs in the following manner. 

Upper panel: Ma[kara], Kumbha, Mina \ Mesa, Vrsa, Mi[thuna]\ 

Lower panel: Dhafnuh], Vrsci[ka], Tula \ Kanya, Simha, Ka[rkata]. 

Each sign is divided into 5 units. 

On the reverse side of the bridge are engraved the declination scales numbered as 
24, 18, 12, 6, 6, 12, 18, 24. 

Inside the long slit of the bridge is a small plate with a pinhole and a small knob 
to assist the sliding of the plate to the desired solar longitude. 
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X003® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 


Not signed, not dated, 19th century 
Diameter 101 mm 

New York, Columbia University, Butler Library (# 27-262) 



Figure X003.1 - Ring Dial (photo courtesy Butler Library, Columbia University) 


This ring dial is equipped with a simple suspension bracket and a ring. The two 
upper quadrants of the meridian ring are divided in 2° and 6° and groups of 6° are 
numbered as 90—6; 6—90. 







X003 - Sanskrit Universal Equinoctial Double Ring Dial 
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The equatorial ring carries a ghcitT scale, numbered 17—1; 1—17, to measure the 
apparent solar time from 17 ghcitis before and after midday. Each ghatT is subdivided 
into 3 units, each of 20 palas or 8 minutes. 

The swivel bridge with a longitudinal slit in the middle is attached to the meridian 
ring with simple mounts on either end. It is engraved with the names of the zodiac signs 
(initial letters) in the usual manner. The reverse side carries the declination scales. Inside 
the long slit is a sliding plate with a pinhole. 

Provenance 

This ring dial is in the collection acquired during his travels by the well-known 
historian of mathematics David Eugene Smith and donated to the Butler Library. The 
catalogue of this collection, at no. 5, records that this ring dial as an ‘armillary sphere 
(sic!), Hindu, purchased from the astrologer of the Maharaja of Jaipur, 1908.’ 
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X004® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 88 mm 

Patna, Khuda Bakhsh Oriental Public Library 



Figure X004.1 - Ring Dial (photo by S. R. Sarma) 


The simple suspension bracket is made of copper while the rest of instrument is of 
brass. The two upper quadrants of the outer meridian ring are graduated in 1° and 10°; 
groups of 10° are numbered 90—10; 10—90. The in ner equatorial ring is marked with 
17 gliatis before and after midday; each ghatT is subdivided in 12 units of 5 palas, i.e., 2 
minutes. 



X004 - Sanskrit Universal Equinoctial Double Ring Dial 
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The bridge is attached to the meridian ring with plain mounts and engraved with 
the names of the zodiac signs on one side in the following order: 

Upper panel: Ma[karara], Kumbha, Mina \ Mesa, Vrsa, Mijthuna] 

Lower panel: Dha[nuh], Vr[scika], Tula j Kanya, Slmha, Ka[rkata]. 



Figure X004.2 - Reverse side of the bridge (photo by S. R. Sarma) 


On the reverse side of the bridge, both the upper and the lower panel are divided 
in groups of 5° and numbered as 24, 18, 12, 6, 6, 12, 18, 24. On the left is written 
uttara[krantih] (northern declination) and on the right daksina[krantih] (southern 
declination). 

In the longitudinal slit of the bridge is a sliding plate with a pinhole and a knob. 

Bibliography 
Sarma 1999c. 
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X005® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 1664 


Not signed, vs 1922 (ad 1865-66) 
Diameter 122 mm 


Vicenza, PC of Giancarlo Beltrame (# 266) 



Figure X005.1 - Ring Dial (photo courtesy Anthony J. Turner) 


1664 


Entry based on information kindly provided by Anthony J. Turner. 




X005 - Sanskrit Universal Equinoctial Double Ring Dial 
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This is the only Sanskrit ring dial which carries a name and a date; the date 
mentioned is ‘Samvat 1922’ which corresponds to AD 1865-66; the name, however, is 
indecipherable except the last syllable sya, which is the genitive singular particle, used 
in the sense of ‘of’ or ‘belonging to’. Therefore, the name must be that of the owner, 
that is, the person for whom the dial was made. Anthony J. Turner describes the dial as 
follows: 

‘An Indian copy inscribed in Devanagari script of the typical European 
universal equinoctial ring dial. The hour scale reads 1-12 in each half and 
being subdivided to 8, minutes read to 7’ 30 seconds, the degree scale reads 
to 1°. The instrument may be used in both the northern and the southern 
hemispheres, but on one side a series of mistakes in the numbering of the 
five degree divisions in the degree scale has been crossed through, the 
correct numbers being written above them. ’ 
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X006 SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 145 mm 

Washington DC, National Museum of American History (# 323621) 



Figure X006.1 - Ring Dial (photo courtesy National Museum of American History) 

It is a neatly made specimen. The suspension bracket and the ring are missing. The 
two upper quadrants of the meridian ring are divided in 2° and 6°; groups of 6° are 
numbered as 90—6; 6—90. The equatorial ring carries a ghciti scale, marked with 17 
ghatTs before and 17 ghatTs after midday. Each ghatT is divided in 2 parts. 

The bridge with the longitudinal slit in the middle is mounted to the meridian ring; 
a small plate with a relatively large pinhole and a knob slides inside the slit. Both the 
upper and the lower panels of the bridge are divided in 8 parts and numbered as 24, 18, 
12, 6, 6, 12, 18, 24. In both panels is written daksina-krantih (southern declination) on 
the left and Uttarci-krdntih (northern declination) on the right. Presumably, the other 
side of the bridge is engraved with the names of the zodiac signs. 
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X007® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL IN 
SILVER 


Not signed, not dated, 20th century 

Diameter 124 mm 

PLU; ex-London, Christie’s 



Figure X007.1 - Silver ring dial, with a pouch and wooden case (from Christie’s catalogue) 


The jewellers of Jaipur who produced five Sanskrit astrolabes in silver (D028 - 
D032) appear to have created also Sanskrit rings dials in silver, two of which are known: 
this and the next one (X008). 

The present one was offered for sale by Christie’s of London in their auction of 
27 September 1990. The suspension ring and bracket are missing. 

In the meridian ring, the two upper quadrants carry latitude scales, divided in 1 ° 
and 6° and numbered as 90—6; 6—90. The inner equatorial ring is engraved with a 
scale of ghatTs, extending to 17 on either side of the midday mark. Each ghciti is 
subdivided into three units, each of 20 palas or 8 minutes. 

The bridge with the sliding pin-hole sight carries a zodiac calendar scale on one 
side and a declination scale on the other side. In the former the initial syllables of the 
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Indian Adaptations of European Instruments 


zodiac signs are engraved. The declination scale on the reverse side is divided in single 
degrees and groups of 6° are numbered 24, 18, 12, 6, 6, 12, 18, 24. 

There is a cotton-padded pouch and neatly made wooden case. 

Bibliography 

Christie’s, London, Fine Scientific and Philosophical Instruments, auction catalogue of 
27 September 1990, lot 190, p. 40. 
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X008® SANSKRIT UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL IN 
SILVER 

Not signed, not dated, 20th century 
Diameter 122 mm 

New Delhi, National Museum (# 86.193/2) 



Figure X008.1 - Silver ring dial (photo by S. R. Sarma) 


Like the previous specimen, this too was produced at Jaipur in the twentieth 
century, almost in an identical manner. 

In the meridian ring, the two upper quadrants carry latitude scales, divided in 1 ° 
and 6° and numbered as 90—6; 6—90. The inner equatorial ring is engraved with a 
scale of ghcitis, extending to 17 on either side of the midday mark. Each ghat! is 
subdivided into three units, each of 20 palas or 8 minutes. On the inner thickness, 
however, each ghcitT is subdivided into six parts of 10 palas or 4 minutes, but very 
unevenly. 

The bridge with the sliding pin-hole sight carries a zodiac calendar scale on one 
side and a declination scale on the other side. In the former the initial syllables of the 
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zodiac signs are engraved. The declination scale on the reverse side is divided into 1°; 
groups of 6° are numbered 24, 18, 12, 6, 6, 12, 18, 24. 
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X009® INDO-PERSIAN UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 318 mm 

London, Nasser D. Khalili Collection of Islamic Art (# SCI 47) 



Figure X009.1 - Indo-Persian ring dial (photo by S. R. Sarma) 


The scales in this ring dial are numbered in the Abjad notation and on the bridge 
are engraved the names of the zodiac signs in Arabic. But it is certain that this ring dial 
was produced in India; elsewhere in Arabic- or Persian-speaking countries, there is no 
record of adaptation of the European ring dial. Second, as will be shown below, the units 
of time engraved on the equatorial ring are the traditional Indian units of ghcitis of 24 
minutes and not the hours of 60 minutes. With the outside diameter of 318 mm, it is also 
the largest double ring dial produced in India. 
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The meridian ring has a diameter of 318 mm, width of 11 mm and thickness of 6 
mm. Its two upper quadrants are divided in 1 ° and 6°; groups of 6° are numbered from 
6 to 90 thus: 90—6; 6—90. 



Figure X009.2 - Scale on the meridian ring marked in Abjad notation (detail from Khalili Catalogue) 

About the markings on the inner equatorial ring, the Khalili catalogue states as 
follows: ‘Its lower section is engraved with two scales of equal hour divisions, rising 
from 0 to 17. Each hour is numbered in abjad notation and is marked in thirds, that is, 
at intervals of 20 minutes.’ If that were so, 17 hours before midday would mean 7 pm 
in the previous evening and 17 hours after midday would be 5 am in the next morning. 
This time range is too absurd. On the other hand, in the Sanskrit ring dials, with the 
exception of X001 which carries a scale of 20 ghatTs before and after midday, all others 
have scales of 17 ghatTs before and after midday. Therefore, the units in the present ring 
dial must also be ghatTs. It has been shown above that on some Indo-Persian astrolabes 
lines are drawn to measure time in ghatTs in addition to hours. Therefore, it is not 
unusual to have markings for ghatTs on Indo-Persian instruments. 

In the two panels on the obverse side of the bridge, the names of the zodiac signs 
are written from solstice to solstice. Thus, on the upper panel are engraved from right 
to left: al-Sartdn, al-Asad, al-Sunbulah \ al-MTzan, al-Aqrab, al-Qaws (Cancer, Leo, 
Virgo, Libra, Scorpio, Sagittarius). 

Likewise, on the lower panel, from right to left: al-JadT, al-Dalw, al-Hut al- 
Hamal, al-Thawr, al-Jawza’. 

On the reverse side of the bridge, both panels are engraved with degrees of 
declination and groups of 6° are numbered thus in Abjad: 24, 18, 12, 6, 6, 12, 18, 24. 
One set of these numbers from 6 to 24 is to measure the northern declination and the 
other set for the southern declination. 


X009 - Indo-Persian Universal Equinoctial Double Ring Dial 
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Inside the slit in the middle of the bridge is a sliding plate with a pinhole and a 
small knob for moving the plate inside the slit. 

Bibliography 
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X010 INDO-PERSIAN UNIVERSAL EQUINOCTIAL DOUBLE RING DIAL 

Not signed, not dated, 19th century 
Diameter 120 mm 

Karachi, National Museum of Pakistan 



Figure X010.1 - Indo-Persian Ring Dial (photo by Mubashir Ul-Haq Abbasi) 


In this specimen, the two upper quadrants of the meridian ring (diameter 120, 
width 22 mm) are divided in 1° and 10°, and groups of 10° are numbered from 10 to 
90, separately in each quadrants. The numbers are in common Arabic/Persian numerals. 
Interestingly, in these decuple numbers the zero is represented by four small dashes 
symmetrically arranged. The lower quadrants are filled with oblique lines. On the 
reverse side, groups of 10° are numbered in modern ‘English’ numerals. 


X010 - Indo-Persian Universal Equinoctial Double Ring Dial 
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The equator ring is divided in 24 hours which are numbered with Roman numerals 
twice from I to XII. Each is hour is subdivided into 15 parts of 4 minutes in a scale 
above, and into 10 parts of 6 minutes in a scale below. Half hours are marked by a 
decorative design consisting of four symmetric dashes. On the reverse side, the hours 
are numbered similarly with Roman numerals. 



Figure X010.2 - Numbers on the two rings; in the upper ring can be seen the numbers 
30, 40, 50, 60, 70 from right to left (detail of Figure X010.1). 

The bridge is 20mm wide and engraved with the Arabic names of the zodiac signs 
on both sides. There is a round suspension bracket and a small ring. 
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X011® UNIVERSAL EQUINOCTIAL SUNDIAL BY MANGARAN, 1275 AH (AD 
1858-59) 

Dimensions ca. 125 x 120 x 100 

Patna, Khuda Bakhsh Oriental Public Library 



Figure X011.1 - Equinoctial Sundial (photo by S. R. Sarma) 


Dial 

The dial is made of a rectangular sheet of brass (78 x 75 mm), bent to form a semi- 
cylindrical trough. The inner surface of the trough is engraved with two scales for 
measuring time in hours as well as in ghatis. In the scale of hours, which is above, every 
hour on the left is numbered from 7 to 12 (forenoon) and on the right from 1 to 6 
(afternoon). Each hour is divided into 4 parts of 15 minutes and then further subdivided 
into 3 units of 5 minutes. 

In the scale of ghatis, every second ghatT is numbered, on the left from 2 to 12 
(forenoon) and on the right from 2 to 14 (afternoon); each ghatT is divided into two parts 
of 30 palas (12 minutes) and further subdivided into two units of 15 pa las (6 minutes). 


X011 - Universal Equinoctial Sundial by Mangaran, 1275 ah (ad 1858-59) 
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Figure X011.2 - Side view of the sundial (photo by S. R. Sarma) 


On the outer surface of the trough, just below the edge, the Sanskrit names of the 
zodiac signs are engraved in Devanagari script in this manner: on the left are the names 
Makara, Kumbha, Mina, Mesa, Vrsa and Mithuna, read upwards from below, that is to 
say, from Capricorn to Gemini, or from the winter solstice to the summer solstice; this 
period is designated in Sanskrit astronomy as Uttarayana, the northern course of the 
sun. 

On the right hand side of the outer surface are the names (read from the top 
downwards) Karka, Simha, Kanya, Tula, Vrscika and Dhana (sic! Dhanuh ), that is to 
say, from Cancer to Sagittarius, or from the summer solstice to the winter solstice, which 
period is designated in Sanskrit astronomy as Daksinayana, the southern course of the 
sun. However, since these signs are not connected with the time scales in any manner, 
they do not serve any practical purpose. 

At the bottom of the trough, precisely at the centre of its width, is affixed a gnomon 
perpendicular to the central axis of the trough; it is 74 mm long and has rectangular 
cross-section; the part above the edges of the trough is divided in 12 parts and numbered 
in 4s, as 6, 5, 4 upwards on one side; and as 6, 7, 8 on the other side. The purpose of this 
scale is not known. Two study bars with rectangular cross section are riveted to the bent 
edges of the trough at its two ends. 
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Stand 

The entire ensemble of the trough and gnomon is set up on a stand. The stand 
consists of two sturdy bars with rectangular cross-section, which are joined together in 
the shape of the Roman letter T. Below the three ends of this frame are three ornate feet 
with adjustable screws which ensure that the sundial rests on a level ground. From the 
two ends of the horizontal bar of the T rise two flat pillars, to the ends of which are 
joined the upper edges of the lower part of the trough, by means of screws. 

From the third end of the frame rises a curved scale which is divided in single 
degrees and numbered in 10s, from 0 to 50. This scale shows the complement of the 
terrestrial latitude. The bottom of the trough is attached to this curved bar by means of 
screws. The trough can be tilted along the scale of the bar and the screw can be tightened 
at the desired degree of co-latitude. However, since the scale it is marked only up to 
50°, the sundial can be adjusted only for the terrestrial latitudes of 40° or more. Thus it 
cannot be used in most Indian latitudes. 

On the T-frame, at the joint of the two bars is set up a magnetic compass which 
ensures that the sundial is placed on the north-south axis for observation. To the front 
of the trough are attached at either end two bell-shaped weights, to keep the trough in 
position when it is tilted to the required angle. These bells are missing in the present 
specimen, but can be seen in X013. 

Inscription 

On the surface of the dial, above the two time scales, is an inscription in Persian, 
which reads as follows: 

sani c Tn kampas mangaran shagird-i rashid lalah makhan la c l sdkin muhallah 
mainpurah ...(?) shaharpatnah sanah 1275 hijrT 

‘The maker of this compass [is] Mangaran, worthy pupil of Lala Makhan 
Lai, resident of the locality Mainpura ... in the city of Patna, [in the] year 
1275 HijrL’ 


Bibliography 
Sarma 1999c. 
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X012® UNIVERSAL EQUINOCTIAL SUNDIAL BY MANGARAN, 1284 AH (AD 
1867-68) 

Dimensions ca. 125 x 120 x 100 

London, Victoria & Albert Museum (# IS 06484) 1665 

This piece is almost identical to the previous specimen, but better preserved. The 
dial (77 x 85 mm) is engraved with the two scales of hours and ghcitis as the previous 
one. On the outer surface of the dial, Sanskrit names of the zodiac signs are engraved in 
the same manner as in X010. The curved scale of co-latitude at the back of the dial is 
marked up to 56° and numbered in 10s. 

Inscription 

Engraved on the dial above the two scales: 

‘semi' in kampas managaran shagird-i rashld Idlah makhan la c l sanah 1295 
hijrl 

‘The maker of this compass [is] Mangaran, worthy pupil of Lala Makhan 
Lai, [in the] year 1295 Hijrl.’ 

Bibliography 

Anderson 1982, no. 135, p. 36. 


1665 


Victoria & Albert Museum wrote to say that they do not permit publication of private photography 
of their objects. Therefore, this entry is regretfully without my photo. 
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X013 UNIVERSAL EQUINOCTIAL SUNDIAL BY MANGARAN, 1295 AH (AD 

1878-79) 1666 

Height 148 mm, length 158 mm, width 112 mm 
PLU; ex-London, Sotheby’s 


Figure X013.1 - Equinoctial Sundial (from Sotheby’s catalogue) 


1666 


Entry based on Sotheby’s, London, Arts of the Islamic World, including fine Carpets and Textiles, 
auction catalogue of 24 October 2007, lot 200, p. 191. 
















X013 - Universal Equinoctial Sundial by Mangaran, 1295 ah (ad 1878-79) 
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Dial 

This specimen is constructed in the same manner as the previous two pieces, but 
it is well preserved. The dial is made of a rectangular sheet of brass which is bent to 
form a trough. The inner surface of the trough is engraved with two scales for measuring 
time in hours as well as in ghatis. In the scale of hours every hour on the left is numbered 
from 7 to 12 (forenoon) and on the right from 1 to 6 (afternoon). Each hour is divided 
into 4 parts of 15 minutes and then further subdivided into 3 units of 5 minutes. 

In the scale of ghatis, every second ghatT is numbered, on the left from 2 to 12 
(forenoon) and on the right from 2 to 14 (afternoon); each ghatT is divided into two parts 
of 30 palas (12 minutes) and further subdivided into two units of 15 palas (6 minutes). 

At the bottom of the trough, precisely at the centre of its width, is affixed a gnomon 
perpendicular to the central axis of the trough; it has rectangular cross-section; the part 
above the edges of the trough is divided in 12 parts. Two sturdy bars with rectangular 
cross section are riveted to the bent edges of the trough at its two ends. 

Unlike in the previous two specimens (X011 and X012), the outer surface here 
does not carry the Sanskrit names of the zodiac signs. 

Stand 

The stand consists of two sturdy bars with rectangular cross-section, which are 
joined together in the shape of the Roman letter T. Below the three ends of this frame 
are three ornate feet with adjustable screws which ensure that the sundial rests on a level 
ground. From the two ends of the horizontal bar of the T rise two flat pillars, to the ends 
of which are joined the upper edges of the lower part of the trough, by means of screws. 

From the third end of the frame rises a curved scale; the available photo does not 
show any graduations. It is not known whether the other side is marked with the degrees 
of co-latitude. Sotheby’s catalogue gives the impression that the curved scale is not 
marked with the degrees of co-latitude. 1667 

On the T-frame, at the joint of the two bars is set up a magnetic compass. There is 
pair of cross-wires above the trough. To the front of the trough are attached at either end 


1667 


Sotheby’s Catalogue: ‘This could be achieved if the curved scale would measure the complement 
of the latitude. But it does not.’ 
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two bell-shaped weights, to keep the trough in position when it is tilted to the required 
angle. 



Figure X013.2 - Inscription on the dial (from Sotheby’s catalogue) 


Inscription 

On the surface of the dial, above the two time scales, is an inscription in Persian, 
which reads as follows: 

semi' In kampds managaran shagird-i rashid Idlah makhan lad 
sanah 1295 hijri 

‘The maker of this compass [is] Mangaran, worthy pupil of Lala Makhan 
Lai, [in the] 
year 1295 Hijri.’ 

Bibliography 

Sotheby’s, London, Arts of the Islamic World, including fine Carpets and Textiles, 
auction catalogue of 24 October 2007, lot 200, p. 191. 
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X014 UNIVERSAL EQUINOCTIAL SUNDIAL IN SILVER BY MANGARAN & 
RAM CHARAN, 1292 AH (AD 1875-76) 1668 

Dimension 162 x 150 x 113 mm 
London, Royal Collection 

This piece was made of silver as a special gift for the Prince of Wales (the future 
Edward VII). Syed Lutf C A1I Khan, a zamindar of Patna, had it made by Mangaran and 
his pupil Ram Charan and presented it to the Prince, when he stopped at Patna on 4 
January 1876 during his tour of India. 1669 

This specimen is made entirely of silver, except the magnetic compass which is of 
blue steel. Its construction is identical with that of the other brass specimens, except 
perhaps in the dimensions and inscriptions. The dial is engraved with the two scales of 
hours and ghatis. The gnomon carries, above the level of the trough, a scale on which 
are engraved the numbers 6, 7, 8, 9; the space between 6 and 7 is divided in four units, 
that between 7 and 8 also in four parts, and the space between 8 and 9 is also divided in 
four parts, and each part is further subdivided in 3 units. The purpose of this scale is not 
known. The curved scale of co-latitude is engraved with a degree scale, numbered in 
10s, up to 60°. There is a pair of cross-wires above the trough. To the front of the trough 
are attached at either end two bell-shaped weights, to keep the trough in position when 
it is tilted to the required angle. 

Inscriptions 

There are three inscriptions. The first is engraved on the base of the stand, 
probably in Persian: 

‘The year 1292 Hijri’ 

On the front of the dial above the two scales, in Persian, which is translated as 
follows: 


1668 Entry based on Meghani 2017, pp. 194-195. 

1669 The next day, 5 January, the Price visited the Maharaja of Benares. On the astronomical 
instruments gifted to the Prince by the Maharaja of Benares on this occasion, see Sarma 2014b. 
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‘The maker of this compass is Mangaran very capable student of Lala 
Makhan Lai 

[and ?] Ram Charan student of Mangaran.’ 

On the back of the dial, in English: 

‘Presented to HRH the Prince of Wales by Syud Lootfi Ali Khan Zamindar 
and Banker. Patna 4 January, 1876.’ 

Bibliography 
Meghani 2017. 
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X015® PERPETUAL CALENDAR & HORARY QUADRANT BY JOSHI DHARM 
CHAND, 1918 VS (AD 1861-62) 1670 

Diameter 114 mm, height 134 mm 
Rampur Raza Library, Rampur 



Figure X015.1 - Perpetual Calendar (photo courtesy Rampur Raza Library) 


1670 


I am highly obliged to the late Akbar Ali Khan Arshizada for deciphering and translating the 
Persian inscriptions on this device. 
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Perpetual Calendar on the Obverse 

The obverse side of this device constitutes a perpetual calendar, consisting of a 
main plate in which two volvelles, or circular plates, rotate. The main plate has a 
diameter of 114 mm, the middle volvelle of 57 mm and the inner volvelle of 41 mm. 
The main plate is shaped like an alidade with a kursT at the top. The profiles of the kursT 
are made up of ogees at the base and at the top with a lobe in the middle. The kursT 
terminates in a trifoliate finial, in which there is a hole for the suspension ring to pass 
through. 

The main plate and the middle volvelle have circular depressions, or recesses, 
inside their inner edges, so that in the recess of the main plate rotates the middle volvelle, 
and in the recess of the middle volvelle rotates the inner volvelle. A pin passing through 
the hole at the centre of all the three parts keeps them in position. The middle and inner 
volvelles have a handle each to facilitate rotation. The middle volvelle is made brighter 
than the other two for the sake of contrast. 



Figure X015.2 - Parts of the perpetual calendar 
(photo courtesy Rampur Raza Library) 

On the outermost rim of the main plate are inscribed instructions in Persian about 
the use of this perpetual calendar: 
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bayed dhnist keh dairah-i bald rd b c aad chahdr sal istemal namayand keh 
dar sdl-i-mazkur mah-i-farwan bist-nah 29 yawn ml-shawad. azui bad as bd 
daira-i-zerin ikhtilaf-ndyab mi-manad. 

‘It should be known that the upper circle should be used after [every] four 
years because in the leap year the month of February has twenty-nine 29 
days. For this purpose the lower circle (i.e. the lower volvelle; actually the 
two lower volvelles) should be aligned with the [desired month] 
accordingly.’ 

As stated in this inscription, there are two circular rows just below this inscription, 
each containing the names of the twelve English months inscribed in Persian script. The 
two circles are divided into seven equal parts and each part is filled with the names of 
certain months. In the first circle, the months are as follows, starting from the top and 
going clockwise: sitambar, disambar, jun \ march, navambar \ farwarT, agast \ mai | 
aktubar \ juldyi, april, janwarT . These are to be used in leap years. In the second circle, 
the months are, again starting from the top and going clockwise: juldyi, april \ sitambar, 
disambar \ jun \ march, navambar, farwarT \ agast \ maT \ janwarT, aktubar. These are to 
be used in common years. 

The middle volvelle also has seven equal divisions which are filled with the 
Persian names of the weekdays in clockwise direction: juma c (Friday), shanbah 
(Saturday), yakshanbah (Sunday), dushanbah (Monday), sahshanbah (Tuesday), 
chahdrshanbah (Wednesday), panjshanbah (Thursday). 

The outer rim of the inner volvelle contains the numbers 1 to 31 but not 
consecutively. Starting from the knob and going clockwise, they are as follows: 1, 8,15, 


22, 29, 2, 9, 16, 23,30,3,10, 17,24,31,4, 11, 18,25,5, 12, 19, 26, 6, 13,20, 27,7, 14, 


21, 28. The logic of this arrangement will become clear when these numbers are 


arranged in seven different rows. These are the dates of English months arranged in 


weekly cycles: 


1 

8 

15 

22 

29 

2 

9 

16 

23 

30 

3 

10 

17 

24 

31 

4 

11 

18 

25 


5 

12 

19 

26 
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6 13 20 27 

7 14 21 28 

Below these numbers are written the days of Sanskrit solar months on which the 
first days of the English months fall. The names of the Sanskrit solar months are written 
in their Panjabi phonetic form. 1671 These are transcribed in the table below. 

Table X015-1 Concordance of English months and Indian Solar months 


English Months 

Indian solar months 


Panjabi 

Sanskrit 

1 January 

20 Poh 

20 Pusya 

1 February 

21 Mdgh 

21 Mdgha 

1 March 

20 Phagun 

20 Phdlguna 

1 April 

20 Chayt 

20 Chaitra 

1 May 

21 Bciysak 

21 Vaisdkha 

1 June 

21 Jeth 

21 Jyestha 

1 July 

20 Hat 

20 Asadha 

1 August 

19 Sdwan 

19 Sr civ ana 

1 September 

18 Bhadon 

18 Bhadrapada 

1 October 

17 Assu 

17 Asvayuja 

1 November 

18 Katak 

18 Kdrtika 

1 December 

18 Maghar 

1 8 Mdrgasira 


Function of the Perpetual Calendar 

The purpose of the perpetual calendar is to provide the weekday for any given date 
in the Christian calendar, that is to say, to match the weekly cycle of seven days with 


1671 


On this and on the following specimens, the Panjabi names are not always written consistently; but 
these orthographic peculiarities will not be reproduced here; for these, cf. Dar 1994, p. 178. 
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the monthly cycle of 30 or 31 or 28 29 days. Therefore, the basic principle is to arrange 
the dates, months and years of the Christian calendar in cycles of seven. In the table 
below, the data from the main plate and the two volvelles is arranged one below the 
other, in order to show how Dharm Chand tackled the problem. 

Table X015-2 Sevenfold arrangement months, dates and weekdays 


Leap 

Years 

January 

April 

July 

October 

May 

February 

August 

March 

November 

June 

September 

December 

Com¬ 

mon 

Years 

January 

October 

May 

August 

March 

November 

February 

June 

September 

December 

July 

April 

Week 

days 

Sunday 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Dates 

1.8, 15, 

22, 29 

2,9, 16, 
23,30 

3, 10, 17, 
24, 31 

4, 11, 18, 

25 

5, 12, 19, 

26 

6, 13, 20, 

27 

7, 14,21, 
28 


The logic of this arrangement is quite simple. When January commences on a 
Sunday in a leap year, April and July also commence on a Sunday, October begins on a 
Monday and so on. Then in the months of January, April and July, the dates 1, 8, 15, 22, 
29 fall on a Sunday, the dates 2, 9, 16, 23, 30 fall on a Monday, and so on. Similarly, 
when January commences on a Sunday in a common year, October will also do the 
same; May will commence on a Monday, and so on. 

However, in order to use this perpetual calendar, one should know on which 
weekday the first day of the desired year or of the month falls. Then the calendar will 
tell the weekdays corresponding to the remaining dates. For example, let us take AD 
2000. First we have to find out from some other source that the first of January in this 
year falls on a Saturday. Accordingly we set up the perpetual calendar. Since AD 2000 
is a leap year, we take January in the upper circle of the main plate and rotate the middle 
volvelle with the weekdays in such a way that the segment with Saturday falls exactly 
below the segment in the upper circle where January is inscribed (July and April are 
also in this segment, and the following applies to them also). Then we rotate the inner 
volvelle in such a way that the segment with the numbers 1, 8, 15, 22, 29 falls exactly 
below the segment of Saturday. 




3916 


Indian Adaptations of European Instruments 


Then we see that in January 2000, the dates 1, 8, 15, 22, 29 fall on a Saturday, the 
dates 2, 9, 16, 23, 30 on a Sunday and so on. We also see that January 31 falls on a 
Monday. So 1 February occurs on a Tuesday. In February, therefore, we turn the outer 
volvelle in such a way that Tuesday comes below February in the upper circle, and then 
turn the inner volvelle so that the dates 1, 8, 15, 22, 29 are under Tuesday. This means 
all these dates in February 2000 fall on Tuesdays. Since 29 February is Tuesday, the 
month of March commences on a Wednesday and so on. 

This is rather a cumbersome procedure because the calendar can be used only 
when it is known on which weekday the required month falls. 

Horary Quadrant on the Reverse 

The reverse side of the device is designed as a horary quadrant. Besides the time 
of the day, this one indicates the ascendant as well. Since the solar declination varies, 
separate scales are needed, either for each zodiac sign, or for each solar month, or at 
certain intervals of solar longitude. However, separate scales need not be provided for 
all the 12 signs or solar months; the same scale can be used for two signs or solar months 
which are symmetrical in relation to the equinoxes. In the present case the seven scales 
are for the following months: (i) Hat (Sanskrit: Asadha ); (ii) 2. Bhadon ( Bhadrapada ) 
and Baysdk (Vaisdkha ); (iii) Kdtak (Kdrtika ) and Phdgun ( Phdlguna); (iv) Poll ( Pusya ); 
(v) Sdwan ( Srdvana ) and Jeth ( Jyestha); (vi) A ssu (Asvayuja ) and Chayt ( Caitra ); and 
(vii) Mdgh (Mdgha ) and Maghar ( Agrahayana). 
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Figure X015.3 - Horary Quadrant (photo courtesy Rampur Raza Library) 


Horary quadrant is latitude-specific, but Dharm Chand does not mention the 
latitude for which this horary quadrant is intended; presumably it is made for 32°, the 
latitude of Lahore. He fills all the four quadrants with different ghatT scales in the same 
manner as is done in the Yantradhipati designed by Sawai Madho Singh of Jaipur 
(T001). 
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On the face of the instrument, there are eight circular rows. Starting from the outer 
periphery, these contain the following data: 

1. Scale of single degrees 

2. Groups of 6°, numbered in common Arabic/Persian numerals, separately for each 
quadrant from 6 to 90, starting from the horizontal diameter and going upwards and 
downwards to the vertical diameter. 

3. Four ghatT scales, one in each quadrant. The scales are divided into ghatTs and 
numbered, starting from the horizontal radius and proceeding towards the vertical 
radius. In the empty space at the end of the scale, the name of the month is written for 
which the scale is meant. Thus in the upper left is the scale for Hat, upper right Bhadon 
and Baysdk, lower left Kdtak and Phdgun, and lower right Poll. 

4. Three more ghatT scales, but the cells here are shorter than those above. The scale in 
the upper left is labelled as Sdwan and Jeth, that in the upper right Assu and Chayt, lower 
left Mdgh and Maghan. There is no scale in the lower right; the quarter circle is blank. 

5. A scale of 60 ghatTs, numbered from 1 to 60, starting at the top and going anti¬ 
clockwise. 

6. l/15th parts of a zodiac sign. 

7. l/5th parts of a zodiac sign, labelled separately for each sign as 6, 12, ... 30. 

8. Arabic name of the zodiac signs. These are represented in their oblique ascensions, 
as shown in the following table. 


Table X015-3 Oblique Ascensions 



Signs 


Signs 

Oblique Ascensions 

1 

Hamal 

12 

Hut 

3;30 ghatTs 

2 

Thawr 

11 

Dalw 

4;00 gh 

3 

Jawjd’ 

10 

JadT 

5;00 gh 

4 

Sara tan 

9 

Qaws 

6;30 gh 

5 

Asad 

8 

c Aqrab 

5;00 gh 

6 

Sunbulah 

7 

MTzan 

6:00 gh 
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How to use the Horary Quadrant 

For measuring time, one chooses the appropriate ghatT scale according to the 
current solar month, and holds the instrument in such a way that the sun’s rays pass 
through the holes in the two sights of the alidade. This done, the point where the alidade 
touches the current ghatT scale will give the time in ghcitis for this moment; in the 
forenoon it is the time that has elapsed since sunrise; in the afternoon it is the time that 
is yet to elapse up to sunset. The alidade also touches the first two scales containing 
single degrees and groups of 6°. Here one reads the altitude of the sun for this moment 
in degrees. Furthermore, from the points where the alidade touches the scale nos. 6, 7 
and 8, one can find the ascendant. 

Alidade 

The alidade has a length of 98 mm. It is made by joining two narrow strips of metal 
in an ingenious manner so that the two sides of the alidade are equally balanced. The 
sighting plates have one hole each. There must have been a wedge to hold the pin in 
place which is now missing. 

Inscriptions 

On the front of the kursT is an inscription which reads 
dharm chand joshi ikhtara c naw 1918 samvat 

‘Dharm Chand Joshi, new invention, [Vikrama] Samvat 1918 [= AD 1861- 
62].’ 

At the back of the kursT there is another inscription which states 

bard-i nazr khudawand-i n'iinat huzur faiz-i ganjur maharajah sahib 
bahadur 

‘Dedicated to the beneficent master ( khudawand-i n c imat), the exalted lord 
(huzur), benevolent (faiz-i ganjur). Maharajah Sahib Bahadur.' 1 

In it is strange that this inscription contains only the titles of the Maharaja but not 
his actual name. He cannot be Nihal Singh Aluwalia (1837-1852), the Raja of 
Kapurthala, who was a patron of Dharm Chand’s contemporary Bulhomal, because the 
present device was made after the Maharaja’s lifetime; probably the dedicatee is a 
successor of Nihal Singh. 
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X016® PERPETUAL CALENDAR & HORARY QUADRANT BY JOSHI DHARM 
CHAND, 1929 VS (AD 1872-73) 


Diameter 104 mm; height 134.5 mm 
New Delhi, National Museum (# 56.155/5) 



Figure X016.1 - Perpetual Calendar (photo courtesy National Museum) 


This specimen is similar in construction to the previous one (X015), but slightly 
smaller. The surface is much worn out and the inscriptions are difficult to decipher. It 
appears that the front of the kursT carries the same inscription as in X015. The date is 
not completely visible; the third and fourth digits are 29; the first and second are likely 
to be 19. Therefore the date can be 1929 vs = AD 1872-73. There is no inscription on 
the back of the kursT. 
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Figure X016.2 - Florary Quadrant (photo courtesy National Museum) 


Perpetual Calendar on the Obverse 

It consists of three parts; the main plate has a diameter of 104 mm, the middle 
volvelle has a diameter of 54.5 mm and the inner volvelle 42 mm. The main plate is 
surmounted by a lobed kursT with a large trifoliate finial, through which passes a 
suspension ring. 

On the rim of the main plate are engraved the same instructions in Persian as on 
X015 about the leap years and common years. Below this inscription, there are two 
circular rows on which the names of English months are written in Persian script in 
groups of seven; the months in the upper row are to be used for leap year and those in 
the lower row for common years. The middle volvelle is inscribed with the Persian 
names of the weekdays. The inner volvelle carries three circular rows; in the outer row 
are the dates of English months, arranged in seven groups. Below these are written the 
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days of Sanskrit solar months on which the first days of the English months fall and 
below them the names of the English months. 

Horary Quadrant on the Reverse 

The horary quadrant engraved on the reverse side consists of eight circular rows. 
Starting from the outer periphery, these are as follows: 

1. Scale of single degrees 

2. Groups of 6°, numbered in common Arabic/Persian numerals, separately for each 
quadrant from 6 to 90, starting from the horizontal diameter and going upwards and 
downwards to the vertical diameter. 

3. Four ghatT scales, one in each quadrant. The scales are divided into ghcitis and 
numbered, starting from the horizontal radius and proceeding towards the vertical 
radius. In the empty space at the end of the scale, the name of the month is written for 
which the scale is meant. Thus in the upper left is the scale for Hat, upper right for 
Bhadon and Baysdk, lower left for Kdtak and Phdgun, and lower right for Poll. 

4. Three more ghatT scales, but the cells here are shorter than those above. The scale in 
the upper left is labelled as Sdwan and Jeth, that in the upper right Assu and Chayt, lower 
left Mdgh and Maghan. There is no scale in the lower right; the quarter circle is blank. 

5. A scale of 60 ghatTs, numbered from 1 to 60, starting at the top and going anti¬ 
clockwise. 

6-8. Row 8 is engraved with the Arabic names of the zodiac signs in their oblique 
ascension, in row 7 each sign is divided in 5 parts and numbered as 6, 12, ... 30, and 
row 6 is marked with l/15th parts of the signs. 

Bibliography 

Behari & Govind 1980, p. 96 (they treat the device erroneously as an astrolabe). 

Sarma 2015b, no. [30], pp. 289-290. 
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XO17 PERPETUAL CALENDAR & HORARY QUADRANT BY JOSHI DHARM 
CHAND 

Not dated; second half of the 19th century 

Diameter ca. 130 mm 

Lahore, Lahore Museum (# M.m.44 H) 



Figure X017.1 - Perpetual Calendar (photo by Mubashir Ul-Haq Abbasi) 


Perpetual Calendar on the Observe 

The two previous versions of the perpetual calendar (X015 and X016) are 
cumbersome to use, since the years are not included there. The present specimen is a 
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more advanced version. Here on the main plate are engraved the years 1 to 100, arranged 
in cycles of seven. These represent the years 1801 to 1900. The construction is also 
simplified with just one volvelle. 

As in the other specimens, the main plate is shaped like an astrolabe with a kursT 
on the top, but the kursT is more elegant with elongated ogees in the profiles. The finial 
has the shape of a tear-drop with a hole for the suspension ring, which is missing. 

In the main plate, there are five circular rows. In the outermost row are written the 
correspondences between the English months and Sanskrit solar months (as is done on 
the inner volvelle of X015). Engraved from the top and proceeding anti-clockwise, these 
read as follows: 

20 mah poh awwal mah janwarT 1672 21 mail magh awwal mahfarwan 

20 mah phagun awwal malt march 21 mah chayt awwal mail april 

21 mall baysak awwal mail mayi 21 mcih jeth awwal mah jun 

19 mah hat awwal mail juldyT 19 mah sdwan awwal mail agast 

18 mall bhadon awwal mall sitambar 17 mcih assu awwal mah aktubar 

18 mall kdtak awwal mah navambar 18 mcih maghar awwal mail disambar. 

Circular rows 2 to 5 are divided into 7 columns corresponding to the seven days 
of the week which are written in the fifth row. In rows 2 to 4, the years 1 to 100 are 
arranged in cycles of seven. 

The inner volvelle carries 3 circular rows which are also divided into seven 
columns. In the first row are the numbers 1 to 31, arranged in seven cycles as in the 
upper row of the inner volvelle in X015. In the middle row are the names of one or two 
English months, followed by the number of days in that month. In the third row are 
again the names of one or two English months followed by the number of days in that 
month. 


Literally, ‘20 month poh first month January,’ i.e., the 20th day of the month Poh corresponds to 
the first of the month of January, or 1 January = 20 Poh (Pusya). There is no need to translate the 
other parts; cf. Table X015-1. There is one difference; elsewhere 1 July is equated to 20 Hat; here 
it is 19 Hat. 


1672 
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Thus, for example, in the first column in the upper right in Figure X017.1, in the 
first row are the dates 6 | 13 | 20 27, written at intervals of 7. In the second row the 
month names ‘Akcist 31'. In the third row ‘ May! 31'. 

How to use this calendar 

Suppose one wishes to know the weekday on 1 January 1801. One has to locate 
‘1’ in the three rows in which the numbers 1 to 100 are written. It is at the bottom, in 
the fourth row counted from below, a little to the left of the vertical diameter, under the 
name of the weekday Panjshanbah (Thursday). Then one should rotate the volvelle so 
that the column containing the month name janwarT in the volvelle coincides with 
column containing 1 in the main plate. Then above January in the volvelle are the dates 
1, 8, 15, 22, 29. All these dates in January 1801 fall on Thursdays; 2 January on Friday, 
3 January on Saturday and so on. For a graphic illustration, see Figure X017.2. 

Horary Quadrant on the Reverse 

The reverse side of this devise is designed as a horary quadrant. The horary 
quadrant in X015 and X016 is made to find the time of the day and also the ascendant. 
The horary quadrant in the present specimen is designed to show also the culmination. 
Thus it is a combination of the horary quadrant and the Sarvatobhadra-yantra. Dharm 
Chand designates this new creation as dyinah falqi (mirror of the heavens). There are 
11 circular rows. Starting from the outer periphery, these contain the following scales: 
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1. Scale of single degrees 

2. Groups 6°, numbered in common Arabic/Persian numerals, separately for each 
quadrant from 6 to 90, starting from the horizontal diameter and going upwards and 
downwards up to the vertical diameter. 

3. Four ghatT scales, one in each quadrant. The scales are divided into ghatis and 
numbered, starting from the horizontal radius and proceeding towards the vertical 
radius. In the empty space at the end of the scale, the name of the month is written for 
which the scale is meant. The arrangement of the four scales is slightly different from 
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the two previous specimens. Here the upper left has the scale Baysdk and Bhadon; upper 
right Kdtak and Phagurr, the lower left mdh Hat, and the lower right mdh Poll. 

4. Three more ghatT scales, but the cells here are shorter than those above. The scale in 
the upper left is labelled as Chayt and As.su, in the upper right mdh Mdgh and Maghar, 
lower left Jeth and Sawan. There is no scale in the lower right; there is a long inscription 
which commences with the designation of the instrument, dyinah falqT (mirror of the 
heavens), and concludes with the maker’s name Dharm Chand; the rest of the inscription 
presumably explains the purpose of the zodiac signs engraved lines 8 and 11. 

5. A scale for 60 glwtis, numbered from 1 to 60 clockwise from the top. 

6. l/15th parts of a zodiac sign marked in line 8, or 1/3 of the next. 

7. l/5th part of a zodiac sign, labelled separately for each sign as 6, 12, ... 30. 

8. Signs of the zodiac in their right ascensions, starting from the vertical radius on the 
top and proceeding clockwise. 

9. l/15th parts of a zodiac sign marked in line 11, or 1/3 of the next. 

10. l/5th part of a zodiac sign, labelled separately for each sign as 6, 12, ... 30. 

11. Signs of the zodiac signs in their oblique ascensions, starting from the horizontal 
radius on the right (i.e., 90° away from the previous set in row 8) and proceeding 
clockwise. 

How to use the Horary Quadrant 

For measuring time, one chooses the appropriate ghatT scale according to the 
current solar month, and holds the instrument in such a way that the sun’s rays pass 
through the holes in the two sights of the alidade. When this is done, the point where the 
alidade touches the current ghatT scale will give the time in gliatTs for this moment; in 
the forenoon it is the time that has elapsed since sunrise; in the afternoon it is the time 
that is yet to elapse up to sunset. The alidade also touches the first two scales containing 
single degrees and groups of 6°. Here one reads the altitude of the sun for this moment 
in degrees. Furthermore, from the points where the alidade touches the scale nos. 6, 7 
and 8, one can find the culmination in signs and degrees; the points where the alidade 
touches the scale nos. 9, 10 and 11 indicate the ascendant in signs and degrees. 
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Figure X017.3 - The maker’s signature (detail of Figure X017.1) 

Inscription 

On the obverse side, in upper row on the main plate, to the right of the vertical 
radius, is the signature of the maker which reads thus: 
c amal joshi dharm chand 
‘The work of Joshi Dharm Chand.’ 

Bibliography 

Dar 1994, pp. 165-198, pi. X (Dar realises that this is a ‘perennial calendar’, but still 
refers to it as a ‘planispheric astrolabe’!). 
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X018® ENGLISH PERPETUAL CALENDAR & HORARY QUADRANT BY JOSHI 
DHARM CHAND 

Not dated; second half of the 19th century 
Diameter 102 mm, height 127 mm 

London, Victoria & Albert Museum, London (# IM410-1924) 1673 
Perpetual Calendar 

This is basically an English version of the Persian specimen at Lahore (X017), 
with a single volvelle rotating in the middle of the main plate. The main plate carries 
five circular rows. The upper row is divided into 12 parts and in each is written the name 
of an English month and below it the name of the corresponding Sanskrit month and the 
day on which the first of the English month falls. 

Circular rows 2 to 5 are divided into 7 columns corresponding to the seven days 
of the week, the names of which are written in the fifth row. In rows 2 to 4, the years 1 
to 100 are arranged in cycles of seven. 

The inner volvelle carries 3 circular rows which are divided into seven columns. 
In the first row are the numbers 1 to 31 arranged in seven cycles as in the upper row of 
the inner volvelle in X015. In the middle row are the names of one or two English 
months, followed by the number of days in that month. In the third row are again the 
names of one or two English months; here the names are starkly abridged because of 
the shortage of space and the number of dates in the months are not mentioned. 

For the method of using this device for finding the weekday of a given date, see 
X019. 

Horary Calendar on the Reverse 

The reverse side is also an English version of X017 which is designed to provide 
the time of the day and also the ascendant and culmination. However, here the scale of 


1673 The Victoria & Albert Museum wrote to say that they do not permit the publication of private 
photography of their objects. Therefore, I cannot include my photos in this entry. Without photos, 
however, it is difficult to understand the description. Since X019 is almost similar to the present 
one, the readers may look at the photos of X019 in order to understand the description of the present 
specimen. 
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ghatis numbered from 1 to 60 (i.e. row 5 in X017) is omitted. Consequently, there are 
only 10 circular rows. 

The outermost row is divided in 1 °. In the second row groups of 6° are numbered 
from 6 to 90, separately in each quadrant, starting from the east and west points and 
reaching up to the north and south points. In the two next rows are arranged six ghatT 
scales for different English months. Row 7 is divided in the twelve signs of the zodiac 
and labelled with their Latin names, while in row 6 each sign is divided in groups of 6° 
and numbered from 6 to 30. In row 5, each of the divisions in row 6 are divided in three 
parts of 2° each. Rows 10, 9 and 8 are similarly divided, but here the signs are 90° 
behind of those in rows 5-7. 

An alidade is pivoted to the centre of the plate. When the sun’s altitude is measured 
with the alidade, the cell where the alidade intercepts the ghatT scale appropriate for the 
current English month is the local time in ghatis, where it intercepts the rows 5,6,1 can 
be seen the ascendant in signs and degrees and where it intercepts the rows 8, 9, 10 is 
the culmination in signs and degrees. 

Inscription 

On the reverse side of the kursT is the signature of the maker: 

Subscribed by Joutshee Dhurm Chund 

The name is spelt in the fashion of the nineteenth century; ‘subscribed’ is a 
miswriting for ‘inscribed’. 

Bibliography 

Sarma 2015b, no. [32], pp. 290-291. 
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X019 ENGLISH PERPETUAL CALENDAR & HORARY QUADRANT BY JOSHI 
DHARM CHAND 1674 

Not dated; second half of the 19th century 
Diameter ? 

PLU 



1674 


Entry based on the two photos in the archives of the Museum of the History of Science, Oxford. 
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This appears to be a copy of the previous specimen (X018) engraved probably by 
an assistant of Dharm Chand who was not comfortable with the Roman script; he 
confuses between upper and lower cases, between ‘c’ and ‘e\ between ‘IT and ‘n’ and 
so on. Moreover, almost each name of the English month is misspelt, and even the name 
of Dharm Chand is badly mutilated. On the front of the crown is to be seen this strange 
melange of English letters. 



This was achieved by cutting up the following name in three arbitrary parts and 
arranging these in at random. 

JOUTSHEE DHURM CHUND 

Joi;) SltPP d 

But, luckily, this does not prevent us from understanding the misspelt words. 

The present specimen is endowed with an elegant crown. It consists of only one 
volvelle which rotates in the depression in the middle of the main plate. The main plate 
is engraved with five circular rows. 

The upper row is divided into 12 parts and each is filled the name of an English 
month and below it the name of the corresponding Sanskrit solar month and the day on 
which the first of the English month falls (as is done on the inner volvelle of X015). 
Thus in the first cell is written ‘January’ and below it ‘Poh 20\ which means that 1 
January corresponds to the 20th day of the solar month Poh (Sanskrit: Pusya). These 
month names are written clockwise, starting from the centre at the top. 

Circular rows 2 to 5 are divided into 7 columns corresponding to the seven days 
of the week which are written in the fifth row. In rows 2 to 4, the years 1 to 100 (i.e., 
1801 to 1900) are arranged in cycles of seven. 

The inner volvelle carries 3 circular rows which are divided into seven columns. 
In the first row are the numbers 1 to 31 arranged in seven cycles as in the upper row of 
the inner volvelle in X015. In the middle row are the names of one or two English 
months, followed by the number of days in that month. In the third row are again the 
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names of one or two English months; here the names are starkly abridged because of 
the shortage of space. 

Thus, for example, in the first column in the upper right in the photo, in the first 
line are the dates 2 | 9 | 16 | 23 j 30, written at intervals of 7. In the second row are the 
month names ‘April 30’ and below it ‘July 31’. The third row carries just ‘Septr’ and 
‘Deer’; here the numbers of dates in the months are not mentioned. 

How to use this calendar 

Suppose one wishes to know the weekday on 1 January 1801. First, one has to 
locate ‘ 1 ’ in the three rows in which the numbers 1 to 100 are written on the main plate. 
It is in the column headed by ‘September’ (marked * in the figure below). Then one has 
to rotate the volvelle so that the column with ‘January’ (marked in the figure below) 
in the volvelle coincides with the column containing ‘ 1 ’on the main plate. Then above 
the name of January are the dates 1, 8, 15, 22, 29. All these dates in January 1801 fall 
on a Thursday. Consequently 2 January occurs on Friday, 3 January on Saturday and so 
on. 
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Figure X019.2 - Calendar adjusted to January 1801 1675 

Or one wishes to find the weekday of 15 August 1847. First the number ‘47’ 
should be located in the three rows where the years are written. It is in the column 


1675 


I cut out the inner volvelle from a printout of the photo so that it could be rotated and arranged at 
any desired point; the outer edge of the volvelle is painted in green for the sake of contrast between 
the two parts. 
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October-November (marked *); one should move the volvelle so that the column with 
August (marked ) on the volvelle coincides with the column containing 47 in the main 
plate. Then the number ‘15’ should be located in the scale of dates in the upper row of 
the volvelle. It is on the right (marked * ) and is a Sunday. 

\ 

\ 


5 hep d 
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Figure X019.4 - Horary Quadrant (photo courtesy Museum of the History of Science) 


Horary Quadrant on the Reverse 

The reverse side is a copy of the same in X018, with two differences. Here, in 
rows 7 and 10, instead of the Latin names of the zodiac signs, their symbols are 
engraved. Second, in addition to the 10 rows which are on X018, there is an eleventh 
row here. Obviously, these are caused by Dharm Chand himself and not by his assistant. 
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Counting from outside, these 11 rows are filled with the following data: 

1. Degree scale, divided in 1°. 

2. Groups of 6° are numbered from 6 to 90, separately in each quadrant, starting from 
the horizontal diameters and reaching up to the vertical diameters. 

3. Four ghatT scales for four pairs of English months, one in each quadrant: in the upper 
left for June-July, in the upper right for April-September, in the lower left for January - 
December, and in the lower right for February-November. 

4. Two ghatT scales for two pairs of English months, in the two upper quadrants: In the 
upper left for May-August and in the upper right for March-October. The two lower 
quadrants are empty. 

5-6-7. Row 7 is divided in 12 parts according to the right ascensions of the signs, and in 
each part, the symbol of a zodiac sign is engraved, starting at top on the left of the 
vertical radius and proceeding clockwise. In row 6, groups of 6° are numbered 6, 12, 
18, 24, 30 anti-clockwise. In row 5, l/15th parts of the signs are marked. 

8, 9, 10. Row 10 is divided into 12 parts, according to oblique ascensions of the signs 
and filled with their symbols, starting from the horizontal radius on the right (that is, 
90° away from the upper set of signs) and proceeding clockwise. In row 9, groups of 6° 
are numbered anti-clockwise as 6, 12, 18, 24 and 30. In row 8, 1/15th parts of the signs 
are marked. 

11. Divided in 24 equal parts and numbered from 1 to 24, starting from the top and 
proceeding clockwise. This must be a scale of hours, but its purpose is not known. 

How to use the Horary Quadrant 

For measuring time, one chooses the appropriate ghatT scale according to the 
current solar month, and holds the instrument in such a way that the sun’s rays pass 
through the holes in the two sights of the alidade. When this is done, the point where the 
alidade touches the current ghatT scale will give the time in ghatTs for this moment; in 
the forenoon it is the time that has elapsed since sunrise; in the afternoon it is the time 
that is yet to elapse up to sunset. The alidade also touches the first two scales containing 
single degrees and groups of 6°. Here one reads the altitude of the sun at this moment 
in degrees. Furthermore, from the points where the alidade touches the scale nos. 6, 7 
and 8, one can read the culmination in signs and degrees, and from the points where the 
alidade touches the scales 8, 9, 10, one can read the ascendant in signs and degrees. 
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One arm of the alidade is partly broken. 

Bibliography 

Sarma 2015b, no. [33], pp. 291-292 
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X020® PARTS OF A CIRCUMFERENTOR ATTRIBUTABLE TO JOSHI DHARM 
CHAND 

Not dated; second half of the 19th century 

Outer ring, diameter 157 mm, width 13 mm, thickness 6 mm; 

inner plate, diameter 131 mm 

New Delhi, National Museum (# 56.155/3 and 56.155/7 (a)) 



Figure X020.1 - Circumferentor (photo by S. R. Sarma) 


Circumferentor is an instrument used for measuring angles in land survey. It 
consists of a graduated horizontal circle with an inbuilt compass and an alidade with 
sighting plates; it is usually mounted on a tripod. After the advent of the theodolite, the 
circumferentor became obsolete, but images of several specimens can be seen in the 
Wikipedia. 

There exist two Indian adaptations of the circumferentor; one is the present 
specimen and the other will be described in the next entry (X021). Neither specimen is 
fully preserved; there are extant two parts each of the two specimens. The present 
specimen carries neither a signature nor a date, but X021 is signed by Dharm Chand. 



X020 - Parts of a Circumferentor attributable to Joshi Dharm Chand 
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In the present specimen, the labels on the horary scales are similar to those on 
X017 which is made by Dharm Chand. Therefore, it is fairly certain that the present 
specimen was also made by Dharm Chand. 

Of the present specimen, there are extant two parts; a graduated outer ring and a 
graduated circular plate which fits in the outer ring. 



Figure X020.2 - Ring with horary scales (photo by S. R. Sarma) 


The ring is quite heavy with a diametral bar attached to it. The bar is constituted 
by joining two metal strips together. There are no markings on the bar except a hole in 
the middle. The upper side of the ring is engraved with three concentric bands. The outer 
one is graduated in 1 °; the two inner ones carry seven horary scales for different periods 
of the year. The scales are divided in hours and numbered in common Arabic/Persian 
numerals. The labels on these scales, in descending order, are as follows: 
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Figure X020.3 - Detail showing the labels Akast wa mah April below and 
Sitambar wa mah March above (photo by S. R. Sarma) 


1. Akast wa mah April (August and the month of April) 

2. Sitambar wa mah March (September and the month of March) 

3. Janwari Navambar (January [and] November) 

4. mah Farwari wa Aktubar (Month of March and October) 

5. mah Mayi Julayl (Month May and July) 

6. mah Jun (Month of June) 

7. mah Disambar (Month of December) 

As mentioned above, these labels on the horary scales are similar to those on X017 
signed by Dharm Chand. 

There are three bands on the back of the ring as well; the outer one is divided in 
single degrees and the middle in 30°, but not numbered. 


X020 - Parts of a Circumferentor attributable to Joshi Dharm Chand 
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Figure X020.4 - Graduated circular plate, upper side (photo by S. R. Sarma) 

The circular plate is divided into four quadrants by two diameters which are 
perpendicular to one another. The rim is graduated in 1 ° and groups of 6° are numbered 
in common Arabic/Persian numerals from 6 to 90, separately in each quadrant. At the 
centre of the plate is a large hole, enclosed in a high rim, where a magnetic compass 
was originally incorporated under a glass cover. The glass cover is still there but the 
compass is missing. 

Around the centre rotates an alidade (width 17 mm) with two large sighting plates 
hinged at both ends; these sights can be stretched flat to be at level with the surface of 
the alidade; at the time of use, these can be raised so that they are perpendicular to the 
plane of the alidade. There are long slits in the sighting plates. 

The horary scales on the outer ring appear to be Dharm Chand’s innovation; these 
are meant for measuring time during the day. This can be accomplished only by 
suspending vertically the entire ensemble of the ring and the circular plate with the 
alidade. But there is no suspension bracket, nor a ring which would enable the 


suspension. 
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X021 ® PARTS OF A CIRCUMFERENTOR BY JOSHI DHARM CHAND 1676 

Not dated; second half of the 19th century 

Outer ring: diameter 195 mm; width 9 mm, thickness 8 mm 

Circular plate with alidade: diameter 157 mm 

London, Victoria & Albert Museum (# IM 413-1924; IM 413c-1924) 

Two parts of this instrument are extant, a graduated ring and a perforated circular 
plate with an alidade. On the inner diameter of the ring are two grooves to support some 
circular object, but the perforated plate is too small to fit there, for it has a diameter of 
157 mm as against the inner diameter of the ring measures 177 mm. 

The ring is graduated in 1° and 6° on both sides; on one side groups of 6° are 
numbered in ‘English’ numerals from 6 to 90, separately in each quadrant thus: 6—90; 
90—5; 5—90; 90—5. On the other side are the signatures of the maker in English and 
Persian. 

The circular plate bears six tear-drop-shaped perforations, arranged symmetrically 
like the petals of a flower. On the circular rim is engraved N. S. L. (in Roman letters) 
and Mana-yantra (in Devanagari). It is not known what the abbreviation N. S. L. stands 
for. The Sanskrit name Mana-yantra, which translates to ‘measuring instrument’, does 
not convey much on the nature of the instrument. A thick alidade with circular sighting 
plates is pivoted to the centre of the plate. 

Inscription 

On the ring is engraved in clumsy English letters, similar to those on X019: 

JOUTSHEE DURM CHUND 
Below this is an Inscription in Persian which reads 
joshi dharm chand Tn dd’irah tasnif al-nahdr ast 
‘Joshi Dharm Chand; this circle is an invention of the day (?).’ 


1676 


The Victoria and Albert Museum wrote to say that they do not permit publication of private 
photography of their artefacts. Therefore, this entry does not include my photos. 
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Figure X022.1 - Synchronome Clock (photo by S. R. Sarma) 


X022® SYNCHRONOME CLOCK WITH A DIAL LOR HOURS AND GHATIS CA. 
1930-40 


Varanasi, Sampurnanand Sanskrit University, Saraswati Bhavan Library 
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The ‘Synchronome’ clock is a highly accurate pendulum clock which was invented 
in 1921 by William Hamilton Shrott and manufactured by the Synchronome Co. of 
London. These clocks were in great demand for accurate timekeeping until the 
introduction of quartz clocks 1940s. 1677 


The present specimen is either from a batch of clocks specially manufactured for 
India with a scale of ghcitis, or it is a unique exemplar specially ordered by the Banaras 
Sanskrit College, as the Sampurnanand Sanskrit University was known earlier. 



Figure X022.2 - Dial of the Clock (photo by S. R. Sarma) 


1677 


https://en.wikipedia.org/wiki/Shortt%E2%80%93Synchronome_clock 
[also https://goo.gl/aX8vEP, last accessed in November 2017]. 
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The dial of the clock carries four graduated scales. The innermost scale is divided 
in 24 hours and every second hour is numbered in Roman numerals from II to XXIV. 
Below the scale is the label ‘HOUR’. The next scale is divided in 60 ghatis and every 
second ghati is numbered in ‘English’ numerals from 2 to [6]0. Below this scale is the 
label ‘GHATI’. The third scale is also divided in 60 parts, but not numbered. It carries the 
label ‘PALA’, but polos (units of 24 seconds) cannot be measured on this scale. The 
outermost scale is also divided in 60 parts; here every second unit is numbered in 
‘English’ numerals printed in red colour. The label beneath this scale reads ‘vipala’, 
but again vipalas (units of 24 thirds) cannot be measured on this scale. 

In other words, all the three outer scales are divided in 60 parts and can be used to 
measure only ghatis. The labels ‘PALA’ and ‘VIPALA’ appear to have been added only 
for didactic reasons. Strangely, there is no scale on which minutes can be measured. 

The dial is equipped with three hands. The shortest one, which is reticulated, 
reaches up to the scale marked ‘GHATI’. The next one, lance-shaped, reaches up to the 
scale labelled ‘PALA’. The longest one, painted red, reaches up to the outermost scale 
named ‘vipala’. What these three hands actually show is not known, because when I 
saw the clock first in 1991 it was not functioning. 

At the bottom, just above the outermost scale, is the name of the company which 
manufactured the clock -SYNCHRONOME- . It is surprising that a company reputed for its 
high precision clocks creates a dial for hours with no provision for minutes, adds three 
extra scales, all identically graduated to measure ghatis, but names each one of them 
differently. 
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X023® SANSKRIT ASTRONOMICAL CLOCK BY MULCH AND, 1872 
Ca. 1.25 x 1.25 m 

Varanasi, Ramnagar, Maharaja Banaras Vidyamandir Trust Museum 

This is an elaborately made astronomical clock, designed to show various Sanskrit 
astronomical and astrological parameters. There are five dials with different functions. 

Dial 4 shows time in hours and minutes as also in glmtis and palas. It strikes hours, 
half hours and quarter hours. The weekday is indicated in dial 5. 

Dial 1 shows the times of the sunrise and sunset in hours and minutes; it also 
indicates the English month and date, and the sun’s position in the zodiac, in signs and 
degrees. 

Dial 2 shows the phases of the moon and the tithi (day of the lunar month). 

Dial 3 is the largest and occupies the central position. It displays the figure of the 
zodiac sign occupied by the sun once in a year. The black needle in this dial, which 
makes a full circle in 24 hours, indicates the ascendant, i.e., the zodiac sign which is 
rising above the eastern horizon, the novenary or the ninth part of that sign ( navdmsa ) 
and also the nature of that sign, namely, whether it is fixed ( sthira ), movable (ccila) or 
mixed ( misra ). 

Dial 5 shows the weekday and the figure of the planet after which the weekday is 
named. It also indicates planetary hours in the daytime and at night, in terms of muhurtas 
(30th part of the day) and horns (half of the zodiac sign). 

Mulchand, the clockmaker of the princely state of Banaras, is mentioned as the 
one who made this clock. But he must have had the advice of a scholar of Sanskrit 
astronomy and astrology. In early 1876 when the Prince of Wales visited the Maharaja 
of Banaras, he was presented with a set astronomical instruments, including a small 
scale model of the present astronomical clock, all of which were fabricated specially for 
the prince. A detailed list of these presents was printed in the chronicle of the Prince’s 
tour entitled Prince of Wales’ Tour by William Howard Russel. I have argued that the 
list must have been prepared by Bapu Deva Sastri, Professor of Astronomy at the 
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Banaras College. 1678 It is entirely probable that this Sanskrit Astronomical Clock was 
fabricated under the advice of this Bapu Deva Sastri. 

Photography was not allowed in this private museum set up in the palace of the 
Maharaja of Banaras. Therefore, I reproduce in the next pages (i) a description which is 
displayed next to the clock, (ii) my sketch showing the position of the five dials and (iii) 
my sketch showing the details of these dials. Ideally there should be a complete 
monograph on the construction and function of this unique clock which represents the 
pinnacle of clockmaker’s art in India. 


1678 


Sarma 2014b. 
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Maharaja Banaras Vidyamandir Trust Museum 
Astronomical Clock (D harm a Ghari) 

Made by Made in Repaired by 

Mulchand Ramnagar Benares B. Munni Lai 

1872 AD State 1923 AD 

“This unique instrument was constructed in the year 1872 by B. Mulchand, the 
State clock maker and gives a variety of chronological and astronomical information 
for which ordinarily a number of scientific instruments would be necessary. 

“It shows not only correct time of day but also the position of the sun and 
phases of the moon together with the signs of zodiac and the date of the month and 
year. 

“On the right [1] are shown the hours of sunrise, English names of months in 
Hindi and date, whilst opposite on the left [2] are shown the phases of the moon and 
the date of Hindi months for each day. 

“The circle in the centre [3] shows the figures of the Zodiacal Signs over 
which the sun passes once in a year. From the movement of the black needle which 
passes over the circle in 24 hours, the ascendant or horoscope and Navamsa can be 
ascertained. The Navamsa is tire ninth part of the Sign of thirty degrees indicated by 
the lines marked after the signs of the Zodiac to which the needle points. The names 
of the 12 signs of the Zodiac are shown and these are divided into three parts 
according to their three different properties, fixed, movable and common. 

“Below the clock [5] are indicated the day of the week, the forms of tire signs 
of the Zodiac with their names, and Muhurta and planetary hours. 

“Between the circle and the lower portion of the frame [4] a finger of the 
index hand and a blue star above it point to the number of hours and minutes already 
expired and gives exact time of the day. 

“The hours are divided by lines into four parts of 15 minutes each whilst 
simultaneously the hours are shown according to Indian calculation in which twenty- 
four minutes equal one ghari. 

“The clock ticks out the seconds, and strikes the hours, half hours and 
quarters. It requires winding once in eight days. It is correctly calculated and 
regulated according to latitude, longitude and height of the Benares city above mean 
sea level. 

“After a long period of disuse it was eventually completely overhauled, 
repaired and regulated by B. Munnilal, axtist of Ramnagar, under whose supervision 
and care it remained since 1923.” 


Figure X023.1 - Description of the clock on display 




X023 - Sanskrit Astronomical Clock by Mulchand, 1872 
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Figure X023.3 - Sketch showing the details of the dials 
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X024 SANSKRIT ASTRONOMICAL CLOCK MADE FOR THE PRINCE OF 
WALES CA. 1875 

Dimensions ? 

London, Royal Collections 

This is a smaller version of the previous clock (X023), made specially as a gift for 
the Prince of Wales (the former Edward VII). When the prince visited the Maharaja of 
Banaras on 5 January 1876, the latter presented him a set of astronomical instruments, 
including this astronomical clock. 1679 Probably it was fabricated by the same clockmaker 
Mulchand who created the original version in 1872 (X023). 


1679 


Cf. Sarma 2014b. 
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X025 SANSKRIT ASTRONOMICAL CLOCK (LOOSE PARTS), 1772 SAKA (AD 
1850-51) 

Leeds, PC 

This is a set of 17 loose parts belonging to an astronomical clock produced in 
Gujarat in Saka 1772 (= AD 1850-51), which the present owner acquired in 1988. There 
are 12 circular discs, 1 annular ring and 4 oblong plaques, all made of guilt brass. 

The various dials are so designed that the clock shows time in hours and minutes 
(al) and dates of the English calendar (a2); weekdays (bl) and tit his or days of lunar 
month (b2); planetary hours, separately for Mars, Mercury, Jupiter, Venus and Saturn 
(cl-c5); zodiac signs and lunar mansions (dl) and planetary aspects (d2); altitude scales 
(el) and ghatikodaya-cakra of unidentified function (e2). 

In these circular dials, there is a large hole at the centre for the pointer which 
rotates around the dial and indicates a particular parameter. There are some smaller 
holes at the circumference where the dials would be nailed to the main board. 

Two oblong plaques (fl, f2) are engraved with the values of the declination of the 
28 lunar mansions ( naksatras ). Another oblong plaque mentions the dates on which the 
sun enters different signs in each calendar month (gl) and the fourth plaque is engraved 
with the mean motions of Venus, Jupiter, Mercury and Saturn, and some material in 
Gujarati (g2). 

These parts are engraved in Devanagari script; the letters on several parts look as 
though they were created the type fonts in a hand printing set. There are no conjunct 

consonants and the halanta sign is frequently used to join consonants. Thus 7T dlfcT 

instead of T^TlcT, 3 is written as 31 with o the u-matra beneath it. Such script occurs on 
a number of plates. On others, the letters are engraved by hand. 



X025 - Sanskrit Astronomical Clock (loose parts), 1772 Saka (ad 1850-51) 
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Figure X025.1 - Dials al and a2 (photos courtesy the owner) 


al. Circular Dial, d. 143 mm. Shows time in hours and minutes. Hours are represented 
by Roman digits. There must have been two hands to indicate hours and minutes 
respectively. A large hole at the centre, for the hour hand. There are four smaller holes 
symmetrically placed below the Roman digits, probably for the screws with which this 
dial was nailed to the main board. 

a2. Circular Dial, d. 91 mm. Shows the dates of the English calendar (cimgreci tarikh). 
On the circular scale, the dates are marked both in English and Devanagari digits from 
1 to 31. In the middle there is a table showing the number of dates in each calendar 
month from January to December. There should be one hand showing the current date, 
for which there is a large hole at the centre. There does not seem to be any provision to 
show the month here. 



Figure X025.2 - Dials bl and b2 (photos courtesy the owner) 
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bl. Circular Dial, d. 93 mm. Days of the Week. Two concentric circles divide the disc 
into three rings. The middle ring is divided into 7 segments and labelled clockwise ravi, 
candra, mamgala, budha, guru, sukra, scini (Sun, Moon, Mars, Mercury, Jupiter, Venus, 
Saturn). The inner ring bears the legend ravyddayo vdrdh (days of the week beginning 
with Sun [day]. 

b2. Circular Dial, d. 130 mm. Outer rim is divided into 180 parts, followed by divisions 
for groups of 6 each. Below each division is written the Devanagari numeral ‘6’. Above 
the central hole is written in large letters tithicakram idam (this is the circle of lunar 
days). The two lines below the central hole read 

pratibhdge ghatikd 10 (in each division, ghatikds 10) 

bhdge ghatikdmdna 60/0 (In division the measure of ghatikd 60/0) 

It is not clear how the tithis can be shown on this dial. The rim has of course 30 
divisions, corresponding to the 30 tithis in a lunar month. But these are not numbered, 
nor is any provision made to indicate the bright half and the dark half of the lunar month. 
Moreover, the exact connotation of bhdga (division) here remains unknown. 



Mars Mercury Jupiter Venus Saturn 


Figure X025.3 - Dials cl - c5 (photos courtesy the owner) 

cl-c5 Five Circular Dials, d. 60. These are named kdla-cakras (circles of time) of the 
five planets Mars, Mercury, Jupiter, Venus and Saturn. The outer rim is divided into 60 
units. There must have been a hand, which pointed to one of the 60 ghati that is 
connected to the planet concerned. A large hole is in the centre, for the pointer, two 
smaller holes on either side for the screws. 


X025 - Sanskrit Astronomical Clock (loose parts), 1772 Saka (ad 1850-51) 


3957 



Figure X025.4 - Dials dl and d2 (photos courtesy the owner) 

dl. Circular Dial, d 131. Three concentric circles divide the disc into four annular rings. 
The outer ring appears to be divided into 360 degrees. The next two rings are divided 
into 12 segments by radial lines. In the second annular ring, the 12 segments are filled 
with the Sanskrit names of the zodiac signs: Mesa, Vrsabha, Mithuna, Karka, Simha, 
Kamnya (! Kanya), Tula, Vrscika, Dhana (! Dhanuh), Makara, Kumbha, Mina. 

A circular line between the first and the second ring is divided into 27 units by 
single dots and these are labelled as the naksatras with the initial letters of each naksatra, 
also starting at the top and going clockwise. The fourth ring surrounding a large hole is 
not divided but bears the legend palabha (equinoctial shadow). 

d2. Circular Dial, d. 165. There are seven concentric rings. These contain, starting from 
the outer rim, (i) degree scale, (ii) names of the English months, starting from the bottom 
and proceeding clockwise (iii) blank, (iv) degree scale, (v) zodiac signs in Sanskrit, 
starting below April and proceeding clockwise, and (vi) degree scale. In the seventh ring 
are written, starting again below April and proceeding clockwise: ravidasa (aspect of 
the Sun); camdradasci 50 (aspect of the Moon 50); bhaumadasa 28 (aspect of Mars 28); 
sanidasd 36 (aspect of Saturn 36); gurudasa 56 (aspect of Jupiter 56), rahudasa 42 
(aspect of Rahu 42); sukradasa 70 (aspect of Venus 70). 
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Figure X025.5 - Dials el and e2 (photos courtesy the owner) 


el. Annular Ring, outer diameter 213, inner diameter 156. Both the outer and the inner 
rim are graduated in degrees. Each group of 6° marked and labelled, once in ‘English’ 
numerals and below in Devanagari numerals, from 6 to 90, separately in each quadrant, 
starting from the meridian line and reaching up to the horizontal line. 
e2. Circular Dial. d. 84. Four concentric circles divide the disc into five annular rings. 
Starting from the outer rim, the first three are divided into five segments each by double 
radial lines. In the first ring, these five segments are numbered in English numerals 
clockwise from 1 .. 5. In the second ring, under each English numeral are written akdra, 
okdra, cakdra, takdra, yakdra (symbol for ‘a’, symbol for ‘o’, symbol for ‘ca’, symbol 
for ‘ta’, symbol for ‘ya’). In the third ring, under each of these legends are written the 
Devanagari numerals 1 to 5. The fourth ring bears the legend ghatikodayacakram (wheel 
of the risings of ghatikds, i.e., wheel of the successive risings of the zodiac signs in the 
east in the time units of ghatikds ?). The fifth ring is blank. The function of this disc is 
unknown; the five-fold division and the names of these divisions do not have any 
connection with the measurement of time. 
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Figure X025.6 - Plaques fl and f2 (photos courtesy the owner) 


fl-f2. Two oblong plaques (140 x 30 mm), one the continuation of the other. On both is 
written at the top Sake 1772 (= AD 1850). The next line reads naksatra krdmti 
(declination of the lunar mansions). The third line presents the arguments of the table 
ndnia, am[sa], ka[ld] (name, degrees and minutes). This is followed by the table of 
declinations. At the bottom of the first plaque is written 14 [lunar mansions] and at the 
bottom of the second 24 [lunar mansions]. 

The complete table from the two plaques is reproduced below [ n = northern 
declination; s = southern declination]. 
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Table X025-1 Declination of the Lunar Mansions 


Lunar Mansion 

declination 

Asvini 

20;4° n 

Bharani 

27;4° n 

Kttika 

23;38° n 

Rohim 

15;12° n 

Mrga[ sira ] 

15;45° n 

Ardra 

H- ^ 

LO 

LA 

O 

o 

3 

Punarvasu 

28;23° n 

Pusya 

18;42° n 

Aslesd! 

10;37° n 

Maghd 

12;42° n 

Purvd Pha[lgunl ] 

15;15°n 

Uttard [Phdlgum\ 

15:25° n 

Hasta 

15;41° s 

Citrd 

10;23° s 

Svdti 

19;48° n 

Visd[khd\ 

19;13° s 

Anura[dha\ 

19;23° s 

Jyest[h]d 

25;5° s 

Mula 

27;10° s 
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Lunar Mansion 

declination 

Purvasa[dha\ 

29;53° s 

Uttara[sadha\ 

27;8° s 

Abhiji[t\ 

38;39° n 

Sravana 

8;28° n 

Dhanis[thd\ 

15;23° n 

Satabhe![sd ] 

8:23° n 

Purva Bha[drapada ] 

18;28° n 

Uttard [ Bhadrapada ] 

18;15° n 

Revatl 

5;4?° n 
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Figure X025.7 - Plaques gl and g2 (photos courtesy the owner) 
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gl. Oblong plaque (134 x 64 mm) contains a table of English dates on which the sun 
enters into each zodiac sign ( samkrdnti ). The first two lines read (in Gujarati) 
amgreci ki yd yd sani kei tdrikhe kei 
samkrdmti beseche. te nice likhyd pramdne. 

The third line contains the argument of the table: td[rikha] = date, mdsa = month, 
samkrdmti = sun’s passage ortransit into a zodiac sign. This is followed by a table which 
is reproduced below. 

Table X025-2 Dates of transits 


Date 

Month 

Transit ( samkranti) 


12 

January 

Makar a 
(Capricorn) 

12 

10 

February 

Kumbha 

(Aquarius) 

10 

12 

March 

Mina (Pisces) 

12 

11 

April 

Mesa (Aries) 

11 

12 

May 

Vrsabha (Taurus) 

12 

12 

June 

Mithuna (Gemini) 

12 

14 

July 

Karka (Cancer) 

14 

15 

August 

Simha (Leo) 

15 

15 

September 

Kanyd (Virgo) 

15 

15 

October 

Tula (Libra) 

15 

14 

November 

Vrscika (Scorpio) 

14 

13 

December 

Dhana 

(Sagittarius) 

13 


g2. Oblong plaque (134 x 64 mm). The first line reads 
udayand kdldmsandm ce likhyd pramdne 

‘the risings [of the planets] in the east in degrees are written below (?).’ 
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The second line provides the argument of the table: amsa = degrees; graha = 
planet; ma[dhya] gati = mean motion; am[sa] = degree. The first and the last columns 
contain identical degrees, written in English numerals on the left and Devanagari 
numerals on the right. 


Table X025-3 Mean Motion of the planets 


amsa 

graha 

ma. gati 

am. 

9 

sukrana (of Venus) 

37.0 kem. 

9 

11 

gurund (of Jupiter) 

5.0 

11 

13 

budhand (of Mercury) 

187.24 kem 

13 

15 

sanind (of Saturn) 

2.0 

15 

17 

bhaumand (of Mars) 

31.38 

17 


This is followed by six lines in Gujarati explaining the use this plaque. 
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Y. FOREIGN INSTRUMENTS IN INDIAN COLLECTIONS 

INTRODUCTION 

There is a small number of foreign instruments in Indian collections, brought by 
travelling scholars at various points of time. The oldest of these is a Kufic celestial globe 
(Y013) made in 834/1430 by Muhammad ibn Ja c far KirmanI, which is in the Rampur 
Raza Library. The next in chronological order are two Kufic astrolabes made 
respectively in 623/ 1226 and 626/ 1228-29 by al-Siraj of Damascus. 1680 

Kufic Astrolabes 

Al-Siraj of Damascus is known through three astrolabes which are extant. It is 
remarkable that two (Y001 and Y002) of the three extant astrolabes by this Syrian 
astrolabe maker are now in Indian collections. 

Besides these, three other Kufic astrolabes are now in Indian collections. The 
Khuda Bakhsh Oriental Public Library at Patna owns a Kufic astrolabe made in 
706/1306 by Mahmud ibn Shaukat al-Baghdadl (Y003). An astrolabe made by Ja c far ibn 
c Umar of Kerman in 790/1388 is in the Indian Museum, Kolkata (= Calcutta). The 
Archaeological Museum at the Red Port in Delhi possesses a Kufic astrolabe (Y005), 
which is unsigned and undated, but assigned to about 1270 by G. R. Kaye. 1681 

The degree scales in these Kufic astrolabes graduated in 1° and numbered in 5s a 
peculiar manner. While the decades are fully marked (10, 20, 30 ...), the numbers which 
end in 5, are shown as mere 5; thus 5, 15, 25 etc. are marked with the Abjad symbol for 
5; the actual value has to be understood by the decade which precedes or follows. 

These astrolabes must have been brought to India in the thirteenth and fourteenth 
centuries by scholars for their own use when they migrated to the court of the Sultan of 


1680 He should not be confused with Ibn al-Sarraj (actually Shihab al-Dln Ahmad ibn AbT Bakr) who 
flourished at Aleppo about a century later and was renowned for his universal astrolabe, made in 
729/1328-29, which now at Benaki Museum, Athens; cf. King 1987a, IX; King 2005, pp. 694-700. 

1681 There is evidence of at least three other astrolabes (E001, E002 and E003) of this period having 
been present in India. 
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Delhi. These and similar other astrolabes which may no longer be extant in India had a 
certain influence in the design of some early Sanskrit astrolabes. 1682 

Safavid astrolabes 

At present there are five Safavid astrolabes in Indian collections. Like Lahore in 
the latter half of the sixteenth and seventeenth centuries, Isfahan was the centre of 
astrolabe production in the latter half of the seventeenth and the eighteenth centuries. 
The notable astrolabe makers here were Muhammad Zaman of Mashhad, Muhammad 
Mahdl al-Khadim al-Yazdl, c Abd al-A’imma and c Abd al- c AlT, who produced large 
number of opulently decorated astrolabes. 1683 All these masters are represented in the 
astrolabes extant in Indian collections (Y007 - Y011). 

Although some of these belonged to different cities like Mashhad and Yazd, they 
all seem to have worked in Isfahan. An interesting feature of these Safavid astrolabe 
makers is that sometimes two persons worked together on the same astrolabe. c Abd al- 
A’imma produced about three dozens of astrolabes on his own, but also decorated the 
astrolabes made by Muhammad Amin bin Muhammad Tahir (Y010), Khalil 
Muhammad and others. Muhammad Mahdi al-Khadim al-Yazdl created about 24 
astrolabes on his own, but also decorated some of the astrolabes made by c Abd al- 
A’imma, Muhammad Khalil and Muhammad Muqlm al-Yazdl. It would be interesting 
to know how these astrolabe makers divided their work in a joint production and where 
the boundary lay between ‘making’ and ‘decorating’. 

Another remarkable feature is that, unlike the astrolabe makers of Lahore, the 
Safavid astrolabists often repeat the same design of retes or employ the same 
configuration of different elements on the back exactly in the same style. 1684 

Mariner’s Astrolabe 

Mariner’s astrolabe is a drastically simplified version of the common astrolabe 
designed to measure the solar altitude in the high seas. A single specimen is in India, in 


1682 See the Introduction to C. Sanskrit Astrolabes, Section 2. 

1683 King 1999b, pp. 170-193; 255-274. . 

For example, in Gibbs & Saliba 1984, astrolabe nos. 31, 37, 39,40,42, 59, 61 and 62 contains retes 
of the identical design. 


1684 
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the Rampur Raza Library (Y012). According to Alan Stimson, the leading authority on 
the mariner’s astrolabes, the specimen in India was produced in France or Portugal in 
about 1575. 

Celestial Globes 

As mentioned above, the oldest foreign instrument in Indian collections is the 
Kufic celestial globe (Y013) made in 834/1430 by Muhammad ibn Ja c far of Kerman. 
This globe is with the Ramapur Raza Library. The same institution owns an English 
celestial globe, made of papier-mache with a printed surface (Y014). 

Turkish Quadrants 

The astrolabic quadrant (rub c al-muqantardt), also known as ‘astrolabe quadrant’, 
represents the reduction to a quarter of a circle of the essential projections of the 

the astrolabe plate ( safihah ) made for a particular latitude. A cord with a movable 
bead is tied to its apex, with which diverse kinds of computations can be made. It was 
invented sometime before the twelfth century, but became popular in Turkey since the 
seventeenth century. The Turkish quadrants are made of lacquered wood, on which the 
lines and legends are drawn in black, red and gilt. As they contain a universal horary 
quadrant at the apex and also lines for determining the times of Muslim prayers, they 
become useful devices for the muwaqqits of mosques. 

Dozens of these quadrants produced in the Ottoman period are extant. However, 
no complete description of any of these extant specimens has been made so far, and 
there is no account available on how to use astrolabic quadrant for the different kinds of 
computations, in particular for determining the times of Muslim prayers. 

Partial descriptions of the astrolabic quadrants are available in the following 
sources. Morley 1860 describes a brass quadrant, ‘constructed for the use of the Shaikh 
Shams ad-Din Ben Sa’id, the chief of Muezzins in the Jami’ al-Umawi (the mosque of 
the descendants of Umayyah), in the year 735 (A.D. 1334) by ’Ali Ben ash-Shihab and 
engraved by Muhammad Ben al-Ghazuli’; it was made for the latitude of Damascus. It 
was bought at Damascus for Morley, but the present location is not known. 

Wiirschmidt 1918 writes on a quadrant which he saw with a dealer in Istanbul. 
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Christie’s, London, Fine Scientific and Philosophical Instruments, auction 
catalogue of 27 September 1990, lot 195, p. 46: Ottoman astrolabic quadrant for the 
latitude of Istanbul at 41 ° with a radius of 121 mm. 

Sotheby’s, London, Arts of the Islamic World, auction catalogue of 27 April 2005, 
Lot 41, pp. 58-59: brass quadrant made by Shams al-Dln, son of Ghars al-Dln, of 
Aleppo, 967/1559-60, for the latitude of Aleppo at 35;50° with a radius of 157 mm. 

Sotheby’s, London, Arts of the Islamic World, including fine Carpets and Textiles, 
auction catalogue of 24 October 2007; Lot 198, p. 189: Ottoman astrolabic quadrant 
made for the latitude of 39° with radius of 158 mm. 

Michel 1976 (pp. 117-120) and Morrison 2007 (221-238) describe, with detailed 
diagrams, the construction and use of the Profatius Astrolabe Quadrant, but it is slightly 
different from the Turkish quadrants. 

Two specimens of Ottoman astrolabic quadrants are in Indian collections. One of 
these (Y015), made in 1136/1723-24, is with the K. R. Cama Oriental Institute, Mumbai; 
it was described, rather inadequately in Khareghat 1950, pp. 75-82. The second one 
(Y016), not dated, is in the Saidiya Library at Hyderabad. 

Gunter’s Quadrant 

The Sanskrit University at Varanasi owns a Gunter’s Quadrant (Y017), probably 
made in 1768. 

Others 

There are two other foreign instruments in Indian collections; one is a French 
model of the heliocentric system (Y018) and another an English Orrery (Y019). 
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Y001 ® KUFIC ASTROLABE BY AL-SIRAJ DIMASHQI, 623 AH (AD 1226) 
Diameter 113 mm 

Hyderabad, Salar Jung Museum (# 113/2/xxxv) 



Figure Y001.1 - Front of the astrolabe (photo by S. R. Sarma) 


Al-Siraj Dimashql, a muezzin of Damascus (fl. 619-628 / 1222-1230) is known 
through three astrolabes. Besides the present one, two other astrolabes by him are extant: 
an astrolabe made in 626/1229 in the Rampur Raza Library (Y002) and another dated 
628/1231 in the National Maritime Museum at Greenwich. 1685 He also decorated with 


1685 


Charette 2005d. 
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silver inlay an astrolabe made by c Abd al-Rahman ibn Sinan al-Ba c labakkI in 619/1222- 
23 for the Ayyubid Sultan al-Mu c azzam Sharaf al-Dln Tsa. 1686 

There is some controversy whether the name should be read al-Sarraj or al-Siraj, 
but David King is in favour of the latter, stating that it is the short form of Siraj al- 
Dln. 1687 

The three astrolabes contain almost the same style of rete with the same set of 25 
stars, but the backs are different in each one. In the present astrolabe, the two upper 
quadrants are filled with trigonometric tables, while the lower left quadrant has a 
universal horary quadrant and the lower right a shadow square. In Y002, inside the 
degree scale on the rim, there is a kind of calendar scale, which encloses trigonometric 
tables in the upper half and double shadow squares in the lower half. In the third 
astrolabe at Greenwich, there is no calendar scale, but the rest is as in Y002. The 
signature is engraved in the present astrolabe at the bottom of the lower left quadrant on 
the back, while in the other two it is engraved prominently on the back of the kursl. 

Components 

Main body (d. 113, t. 5) with kursl, shackle and ring, rete for 25 stars, 2 plates. 
The original alidade is missing. It is substituted by a copper sighting tube, as in all the 
astrolabes in the Salar Jung Museum. The pin appears to be original. The horse is 
missing, and also the washer. 

Front 

The kursl is low and plain with three lobes on either side, the last lobe pierced with 
a large perforation. The astrolabe is suspended by a small shackle and a large ring. The 
limb and the kursl are made in one piece and riveted to the back plate. 

The limb of the mater is divided in 1° and 5° and groups of 5° are numbered in 
Abjad notation from the south point at the top centre in clockwise direction in the 
following manner: 5, 10, 5, 20, ... 100 (represented by the letter qdj); 5, 10, 5, 20, 5, ... 
200 (re); 5, 10, 5, 20, ... 300 (shin); 5, 10, 5, 20, ... 60. 


1686 Cf. King 2005, pp. 724-244: ‘A monumental astrolabe for the Ayyubid Sultan al-Mu c azzam’. 

1687 Cf. King 2005, p. 734, n. 6. 



Y001 - Kufic Astrolabe by al-Siraj Dimashqi, 623 AH (AD 1226) 


3971 


Rete 

The rete consists of the Capricorn ring, ecliptic ring and the central ring which are 
held together by the equinoctial bar which has no counter change. The ecliptic is 
represented by a small segment below the ecliptic ring; it is joined to the Capricorn ring 
by two upright supports; its two ends are nicely shaped as sharp pointers. The ecliptic 
is divided into the twelve zodiac signs and labelled with their names. The signs are 
divided in groups of 6° but not numbered. There are 25 dagger shaped star pointers, 11 
to the north of the ecliptic and 14 to the south. Two handles for rotating the rete are 
located on the Capricorn ring on either side of the meridian. A small triangular extension 
at the uppermost point of the ecliptic ring represents the Capricorn index ( al-muri ). 

The other two astrolabes by al-Siraj have almost identical retes with some slight 
changes. Francois Charette calls this the ‘classical’ Islamic rete design which occurs on 
all extant astrolabes dated or datable before c. 1150. 1688 

Table Y001-1 Stars on the Rete 



Star Name 

Identification 

1 

Sadr Qaytus 

k Ceti 

2 

Ghul 

(3 Persei 

3 

al-Dabardn 

a Tauri 

4 

c Ayyuq 

a Aurigae 

5 

Qadm al-Jawzd’ 

(3 Orionis 

6 

Yad al-Jawzd’ 

a Orionis 

7 

al-Yamdm 

a Canis Majoris 

8 

al-ShdmT 

a Canis Minoris 

9 

al-Fard 

a Hydrae 

10 

Qalb al-Asad 

a Leonis 

11 

Qafzah 

y and p Ursae Majoris 


1688 


Charette 2005d, p. 216. 
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Star Name 

Identification 

12 

Janah al-Ghurab 

Y Corvi 

13 

al-A c zal 

a Virginis 

14 

al-Ramih 

a Bootis 

15 

Fakkah 

a Coronae Borealis 

16 

Hayyah 

a Serpentis 

17 

Qalb al-Aqrab 

a Scorpii 

18 

al-Hawwa 

a Ophiuchi 

19 

Waqi c 

a Lyrae 

20 

al-Ta’ir 

a Aquilae 

21 

Minqdr 

(3 Cygni 

22 

Dhanab al-Jadi 

5 Capricorni 

23 

Mankib 

(3 Pegasi 

24 

Dhanab al-Qaytus 

i Ceti 

25 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 

There are two plates serving the latitudes of 20°— 24° and 37°—38°. On the 
i nn er surface on the mater is engraved a fifth projection for the latitude of 21°. The 
plates have a projecting bit that goes into a hole under the rim. 
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Figure Y001.2 - Plate for lat. 21° engraved on the inner side of the mater 
(photo by S. R. Sarma) 


On the plates, altitude circles are drawn for every 6° and numbered on either side 
of the meridian; there are no azimuth curves; lines are drawn for seasonal hours; these 
are numbered once in Abjad symbols just below the circle of Cancer and once in words 
expressing ordinals just above the circle of Capricorn. The western and eastern segment 
of the horizon are labelled as al-maghrib and cil-mashriq. Twilight arcs are drawn about 
18° below the oblique horizon with dotted lines, to indicate the two prayer times at 
twilight. 





3974 


Foreign Instruments in Indian Collections 



Figure Y001.3 - Back of the astrolabe (photo courtesy Salar Jung Museum) 


Back 

The upper left quadrant on the back carries a sine-cosine grid with 15 horizontal 
parallels and 12 vertical parallels, drawn stereographically and numbered along the two 
axes. In the upper right quadrant, there are just the horizontal parallels which are 
extended from the quadrant on the left. In the lower left is a universal horary quadrant. 
The rim of these three quadrants is graduated in 5° and numbered from 5 to 90 to 
measure the altitudes of the heavenly bodies. The lower right quadrant is occupied by a 
shadow square; both the vertical and the horizonal scales are divided in 12 digits and 
numbered in 2s, both times from right to left. The vertical scale is labelled ma c kus and 
the horizontal scale mustawl 
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Figure Y001.4 - Signature of the astrolabe maker (detail of Figure Y001.3) 

Inscription 

The maker’s name is engraved at the bottom of the lower left quadrant: 
sana'at al-sirdj dimashqi sanah 623 

‘Made by al-Siraj of Damascus [in the] year 623 [Hijrl = ad 1226].’ 
Bibliography 

Sarma 1996a, pp. 23-24, pi. 12 
King 2005, pp. 724-244. 

Charette 2005d. 
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Y002® KUFIC ASTROLABE BY AL-SIRAJ, 626 AH (AD 1228-29) 1689 
Diameter 137 mm 

Rampur, Rampur Raza Library (# 1832 D) 

CCA 3765 



Figure Y002.1 - Front of the astrolabe (photo courtesy Rampur Raza Library) 


1689 


I am highly obliged to the late Akbar Ali Khan Arshizada for deciphering and translating the Kufic 
inscriptions on this astrolabe. 
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Components 

Main body (d. 137, t. 7) with kursT, shackle and ring, rete (d. 129) for 25 stars, 4 
plates (d. 129), alidade and pin. The original wedge is missing. Three plates are not 
original; they are substitutes. Otherwise, the astrolabe is in a perfect state of 
preservation. 

Front 

The astrolabe is surmounted by a rather low kursT. The body, the kursT and the 
limb are cast as one piece. The kursT is solid and plain and has three lobes on either 
sides. The middle lobe on either side is pierced with a large hole. To the tip of the kursT 
a shackle is attached through which a large ring passes. The shackle and the ring have 
diamond-shaped cross section. 

The outer rim of the limb is graduated for 1° and groups of 5° are numbered in 
Abjad notation from the south point at the top centre in clockwise direction in the 
following manner: 5, 10, 5, 20, ... 100 (represented by the letter qaf); 5, 10, 5, 20, 5, ... 
200 (re); 5, 10, 5, 20, ... 300 (shm); 5, 10, 5, 20, ... 60. 

At the north point, there is a slot in the thickness of the rim into which are received 
the corresponding projecting tabs of the plates. 

Rete 

The rete is almost similar to the rete in the previous astrolabe. Here also the 
Capricorn ring, the ecliptic ring and the central ring are held together by the equinoctial 
bar, but here the equinoctial bar is counter-changed once at its intersection with the 
ecliptic on the right. The ecliptic is divided into the twelve zodiac signs and labelled 
with their names. Each sign is divided into five parts on the edge of the ecliptic ring. 

The equator is represented as a small segment below the ecliptic; it is joined to the 
Capricorn ring with two upright struts. In order to accommodate the star pointer of a 
Hydrae, a circular notch was cut in the equator band. 

As in the previous astrolabe, here also there are two handles on the Capricorn ring 
on either side of the meridian. A small triangular extension at the uppermost point of 
the ecliptic ring represents the Capricorn index ( al-murT ). The rete is endowed with the 
same set of 25 star pointers as in Y001, but here the star pointers are quite elegantly 
shaped. 
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Figure Y002.2 - Rete in the astrolabe (photo courtesy Rampur Raza Library) 

Table Y002-1 Stars on the Rete 



Star Name 

Identification 

1 

Sadr Qaytus 

k Ceti 

2 

Ghul 

(3 Persei 

3 

al-Dabardn 

a Tauri 

4 

c Ayyuq 

a Aurigae 

5 

Qadm al-Jawza’ 

|3 Orionis 

6 

Yad al-Jawza ’ 

a Orionis 

7 

al-Yamam 

a Canis Majoris 

8 

al-Shanu 

a Canis Minoris 

9 

al-Fard 

a Hydrae 

10 

Qalb al-Asad 

a Leonis 

11 

Qafzah 

Y and |i Ursae Majoris 
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Star Name 

Identification 

12 

Janah al-Ghurab 

y Corvi 

13 

al-A c zal 

a Virginis 

14 

al-Ramih 

a Bootis 

15 

Fakkah 

a Coronae Borealis 

16 

Hayyah 

a Serpentis 

17 

Qalb al-Aqrab 

a Scorpii 

18 

cil-Hawwa 

a Ophiuchi 

19 

Waqi c 

a Lyrae 

20 

al-Ta’ir 

a Aquilae 

21 

Minqar 

|3 Cygni 

22 

Dhanab al-Jadi 

5 Capricorni 

23 

Mankib 

(3 Pegasi 

24 

Dhanab al-Qaytus 

i Ceti 

25 

Kaff al-KhadTb 

(3 Cassiopeiae 


Plates 

The astrolabe is equipped with four plates carrying stereographic projections for 
eight different latitudes. Projections for a ninth latitude are engraved on the inner side 
of the mater. Of the four plates, only no. 1 is original. The other three are replacements 
made in India in the subsequent centuries when the astrolabe was in active use; they are 
made of much thinner brass sheets and are inscribed in NaskhT characters, while the 
other parts of the astrolabe are inscribed in Kufic script. 
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Figure Y002.3 - Plate for lat. 24° engraved on the inner side of the mater 
(photo courtesy Rampur Raza Library) 

Table Y002-2 Latitude plates 



<P 

Longest day 

la 

35° 

14;25 hours 

lb 

36° 

14;30 hours 

2a 

21° 

13; 18 hours 

2b 

32° 

14;08 hours 

3a 

27° 

13;44 hours 

3b 

30° 

13; 18 hours (sic!) 

4a 

34° 

14; 19 hours 

4b 

41° 

15;01 hours 
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<P 

Longest day 

Mater 

24° 

13;21 hours 



(photo courtesy Rampur Raza Library) 


On all the plates, altitude circles are drawn for each 6° and azimuth lines are drawn 
for each 10°. The latter are shown only above the horizon. Below the western horizon 
is written maghrib (west) and below the eastern horizon mashriq (east). On the inner 
side of the mater calibrated for 24°, there are lines only lines for the seasonal hours. On 
the other plates plain lines are drawn for the seasonal hours and dotted lines from the 
western horizon for the equal hours. 
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Figure Y002.5 - Back of the astrolabe 
(photo courtesy Rampur Raza Library) 
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Back 

On the back, the entire outer rim is graduated for groups of 5° and labelled in 
Abjad notation separately for each quadrant from 5° to 90°, starting from the east and 
west points and proceeding to the south and north points in the following manner 5,10, 
5, 20, ... 80, 5, 90. This scale is followed by a circular scale of single degrees. Next 
there is an blank circle, followed by a series of concentric bands which carry a kind of 
calendar scale. Here the first annulus is divided into 28 parts and filled with the names 
of the lunar mansions in Nciskhi characters, starting from al-Sharatayn and ending with 
Bain al-Hut (another name for the more common Risha’). Next come three circular 
scales pertaining to the signs of the zodiac. The first one, rather narrow, displays 1/ 6 
part of the sign or 5 °; the second is very narrow and contains the scale of single degrees. 
The third scale, which is much broader, is divided into 12 parts and is labelled with the 
names of the twelve signs of the zodiac in Kufic characters. 

The scale of the zodiac signs is followed by a scale engraved with the names of 
the Syrian-Macedonian solar months, also in Kufic script. In a narrow circle just above, 
these units are sub-divided into 6 parts each and each part is further subdivided into 5 
single untis; that is to say, each month is divided in 30 days. 

These three scales, although they proceed anti-clockwise, do not commence at the 
same point. The scale of the zodiac signs commences at the horizontal radius on the 
right; the lunar mansions commences 12° after the zodiac signs and the solar months 
15° after the zodiac signs. 

The area inside these circular scales is divided into four quadrants. The two upper 
quadrants contain a simple sine graph with six horizontal lines. The lower quadrants 
contain double shadow squares. On the left is the shadow scale for a gnomon of seven 
feet. Here both the horizontal and vertical scales are sub-divided into 7 parts and 
numbered in Abjad. On the outside is written zill aqdam (shadow in feet). On the inside 
along the horizontal scale ma c kus (direct) and along the vertical scale mustawT( reverse). 
On the right hand side is the shadow scale for the gnomon of 12 digits. Here both the 
horizontal and vertical scales are sub-divided into 6 parts and labelled as 2, 4, ... 12 in 
Abjad numbers. A narrow scale above displays the single units. Outside the square is 
written zill asdbi c (shadow in digits); inside along the horizontal scale is the label rrufkiis 
and along the vertical scale the label mustawT. 
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However, the sequence of numbering on the two sides is rather unusual. Generally 
the units are counted from the centre on the horizontal scale and from the top in the 
vertical scale so that both terminate at the corner where the two scales meet. But on this 
astrolabe, in the vertical scale of 7 feet the numbering commences at the corner instead 
of at the top; likewise in the horizontal scale of 12 digits the numbering commences 
again at the corner instead of at the centre. 



Figure Y002.6 - Alidade and pin (photo courtesy Rampur Raza Library) 


Alidade, Pin and Horse 

The alidade is heavy and plain. It is 125 mm long, 12 mm broad and 4 mm thick. 
On the surface run two parallel lines, cutting the width of the alidade into three parallel 
strips. No other scales are engraved on the alidade. The two sights ( lubna ) on the alidade 
measure 12 x 11 x 4 mm. There is a large hole in each sight. The pin ( qutb ) is original 
but the horse-shaped wedge (faras ) with which the pin can be tightly secured is missing. 
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Figure Y002.7 - Signature of the astrolabe maker 
(photo courtesy Rampur Raza Library) 


Inscription 

At the back of the kursi is the maker's signature which reads thus: 
sancfat al-siraj ba dimashq sanah 626. 1690 
‘Made by al-Siraj at Damascus [in the] year 626.’ 

Bibliography 

Dube 1928 

Sarma 2003, pp. 25-33, Figs. 1.1-1.5 


1690 


Dube 1928, pp. 1, 3, erroneously reads the year as 615. But the year can be clearly seen as 626. 
CCA also reads 626. 
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Y003 KUFIC ASTROLABE BY MAHMUD IBN SHAUKAT AL-B AGHDAdI, 706 
AH (AD 1306-07) 

Diameter 190.5 mm 

Patna, Khuda Bakhsh Oriental Public Library 

This astrolabe was added recently to the ‘Album of Scientific Instruments’ under 
the heading ‘Digitized Album’ in the website of the Khuda Bakhsh Oriental Public 
Library (http://kblibrary.bih.nic.in/ [also https://goo.gl/AnE5iT, last accessed in 
November 2017]). It was not in this library when I visited it in the early 1990s. Either it 
was acquired recently or it lay hidden in the stores and was rediscovered recently. No 
other astrolabe by this Mahmud ibn Shaukat al-Baghdadl is known. It is described thus 
in the above-mentioned album: 

‘It is a medium sized neatly produced astrolabe made of brass with a 
diameter of 190.5 mm and a thickness of 7 mm. The body, the kursi and the 
limb are cast as one piece. It is solid and plain. It contains six tympans. The 
diameter of the rete and tympans is 165.5 mm. All the six tympans contain, 
on both sides, stereographic projection to specific terrestrial latitudes. On the 
inner side of the mater there is a further projection. Thus, these tympans 
serve altogether 13 different latitudes. 

‘On the back, on the topmost part of the kursi, there is an inscription stating 
that the astrolabe was made by Mahmud bin Shaukat al-Baghdadi in the year 
706 AH / 1306 AD, for the repository of al-Sultan al-Adil. The identity of 
this ruler is not definitely established.’ 

An image of the front, reproduced in the album, shows a low, lobed and pierced 
kursi with a small well-crafted shackle. The rim is calibrated in 1 ° and 5 ° and numbered 
5, 10, 5, 20 .... Above each group of 10° is engraved what is probably the name of the 
decade. The rete consists of the two rings of Capricorn and equator, held together by the 
equinoctial bar which is not counter-changed. The equator is represented as a small 
segment below the ecliptic ring. There are 26 named star pointers, 12 to the north of the 
ecliptic and 14 to the south. 



3987 


Y004 KUFIC ASTROLABE BY JA C FAR IBN C UMAR AL-KIRMAnI, 790 AH 
(AD 1388-89) 1691 

Diameter 78 mm 

Kolkata, Indian Museum (# A.24432) 

CCA 16 

Ja c far ibn TJmar of Kirman is known through six astrolabes dated between 
751/1350 and 790/1388. 1692 Only one of these, CCA 15 which now at the National 
Museum of American History, Washington, D. C., has been properly studied. 1693 

Components 

Body (d. 78, h. 125) with kursT and shackle, rete (d. 65), four plates (d. 65); the 
alidade is missing. 

The rim on the front is graduated in 1 ° and groups of 5 ° are numbered from 5 to 
360. On the inner surface of the mater is a geographical gazetteer. 

The rim on the back is also graduated in 1° and groups of 5° are numbered from 
5 to 90, separately in each quadrant. Inside the degree scale, the names of zodiac signs 
are said to have been engraved, three in each quadrant, beginning with al-Jadi in the 
upper left quadrant and proceeding anti-clockwise; each sign is divided in 5 equal parts. 
But it is not known whether this zodiac is designed to serve as a calendar. There are 
shadow squares in the lower half. 

Bibliography 
Govind 1979, pp. 14-15. 

Gibbs & Saliba 1984, no. 15, pp. 64-65. 


1691 Entry is based on the inadequate description in Govind 1979, pp. 14-15. 

1692 CCA 15, 16, 1033, 1205, 2605 and 3660. However, 1033 at the National Maritime Museum, 
Greenwich, is said to be a fake. 

Gibbs & Saliba 1984, no 15, pp. 64-65. 


1693 
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Y005® KUFIC ASTROLABE, NOT SIGNED, NOT DATED 1694 
Diameter 143 mm 

New Delhi, Red Fort, Mumtaj Mahal Museum (# 40.418) 



Figure Y005.1 - Front of the astrolabe (photo by S. R. Sarma) 


This remarkable astrolabe does not contain any latitude plates. On the inner side 
of the mater is engraved the universal projection invented by Ibn Baso 1274 in 
Andalusia. 1695 In the upper half of the back is engraved a Zarqcill projection invented by 
Al-Zarqalluh in Andalusia in the eleventh century. 1696 When Kaye described this 


1694 Entry based on Kaye 1921, pp. 2-5. 

1695 On the Ibn Baso projection, see Calvo 1996; see also in this catalogue, A. Introduction, 3.4; this 
projection can be seen A002 and A003. 

1696 On the Zarqcill projection, see A. Introduction, 3.2, and A091. 
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astrolabe in 1921, he was not aware of Ibn Baso’s projection; he merely called it ‘the 
projection of the celestial sphere.’ On the basis of the star positions, Kaye proposed 
1289 as the approximate date of this astrolabe. Superficially the design of the rete 
suggests that it may have been made in the Maghrib. But, Emilia Calvo, who wrote 
extensively on the Ibn Baso’s projection and surveyed all the existing astrolabes bearing 
this projection, considers that it was made for the latitude of Cairo. Her statement 
deserves to be cited in full: 1697 

‘We also know of the existence of an astrolabe in which Ibn Baso’s 
projection was engraved in the mater. It was engraved in a Maghribi cufic 
style but, on the other hand, it seems to have made for a 30° degree latitude, 
because the upper half of the back bears a meridian stereographic projection 
very similar to the one we find in a safihci, but here the equator and the 
complete coordinates are represented as well as the horizon and its altitude 
circles. The relationship between the equator and the horizon is 30°. This 
latitude means that this instrument cannot be Maghribi. It is seems to have 
been made for use at Cairo.’ 

Components 

Body (d. 143, h. 159, t. 2) with kursT and shackle, rete (d. 135) for 29 stars; alidade 
(130) and the two rings are later additions. 

Front 

Low kursi with three lobes on either side. The rim is slightly upraised to 
accommodate just the rete. The rim is calibrated in 1° and 5°; groups of 5° are 
numbered in Abjad notation in Kufic style, from 5 to 360. 


1697 


Calvo 1996, p. 764. 
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Figure Y005.2 - Rete (photo by S. R. Sarma) 

Rete 

The rete has a diameter of 135 mm. It consists of the two rings of Capricorn and 
ecliptic, held together by the east-west equinoctial bar. The ecliptic ring is wider than 
the Capricorn ring; it is divided into the 12 signs of the zodiac and engraved with their 
names. Each sign is divided in five parts which are numbered as 6, 12, 18, 24, 30. The 
equator is represented as small segment below the ecliptic ring. It is joined to the main 
frame by two upright pieces which arise from the Capricorn ring and reach up to the 
ecliptic ring. Interestingly, these two upright pieces are decorated by trifoliate 
perforations. 

The equinoctial bar is counter-changed twice on either side of the central ring. 
There are 29 star pointers, shaped like bent hooks. Some of these have white metal 
bosses. Four large knobs serve as handles for rotating the rete. 
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Table Y005-1 Stars on the Rete 



Star Names 

Identification 

1 

Matn Qaytus 

? 

2 

Ghul 

(3 Persei 

3 

Dabaran 

a Tauri 

4 

c Ayyuq 

a Aurigae 

5 

Qadm al-Jawzd’ 

(3 Orionis 

6 

Mankib (?) 

a Orionis 

7 

al- c Abur 

a Canis Majoris 

8 

Ghumaysd 

a Canis Minoris 

9 

Yad (?) al-Dubb 

? Ursae Majoris 

10 

Zabdnd 

a Cancri 

11 

c Unuq al-Shuja c 

a Hydrae 

12 

Rijl 

a Ursae Majoris 

13 

Qalb 

a Leonis 

14 

Jcinah al-Ghurdb 

y Corvi 

15 

al-A c zal 

a Virginis 

16 

Qa c idah 

a Crateris 

17 

al-Rdmih 

a Bootis 

18 

Fakkah 

a Coronae Borealis 

19 

c Unuq al-Hayyah 

a Serpentis 

20 

Qalb al-Aqrab 

a Scorpii 

21 

al-Hawwd 

a Ophiuchi 

22 

Waqi c 

a Lyrae 

23 

al-Td’ir 

a Aquilae 

24 

Ridf 

a Cygni 
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Star Names 

Identification 

25 

Dhanab al-JadT 

6 Capricorni 

26 

K c ab (?) al-Faras 

? Pegasi 

27 

Mankib 

(3 Pegasi 

28 

Dhanab Qaytus 

i Ceti 

29 

KhadTb 

|3 Cassiopeiae 



Figure Y005.3 - Ibn Baso’s universal projection on the inner surface of the mater 

(photo by S. R. Sarma) 
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Inner Surface of the Mater 


There are no separate latitude plates in this astrolabe. The inner surface of the 
mater carries Ibn Baso’s universal projection which can be used at all latitudes. 



Figure Y005.4 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

The back is divided into four quadrants by the vertical and horizontal diameters. 
The rim of the two upper quadrants and the lower left quadrant carries altitude scales, 
divided in 1 ° and 5° and numbered from 5 to 90. The rim of the lower quadrant bears a 
cotangent scale. In the upper half is a ZcirqcilT projection of a part of the sphere. The 
lower left quadrant is filled with a sine-cosine grid; in the lower right quadrant are 
inscribed semi-circles along the two radii. 

The alidade is counter-changed, but not graduated; it may be a later addition. 

Bibliography 

Kaye 1921, Astrolabe A, pp. 2-5. Figs. 1, 2, 7, 10. 

Gunther 1932, no. 134, pp. 179-180. 

Calvo 1996. 
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Y006® ASTROLABE, NOT SIGNED, NOT DATED 1698 
Diameter 95 mm 

New Delhi, Red Fort, Mumtaj Mahal Museum (# 40.419) 



Figure Y006.1 - Front of the astrolabe (from Kaye 1921) 


This astrolabe, produced somewhere in the Middle East, is neither signed, nor 
dated. Kaye estimates its date of manufacture to be 1495 and adds that ‘the workmanship 
is excellent throughout, and gilding has helped to preserve the engraving.’ 

Components 

Body (d. 95, t. 7) with kursT, shackle and ring, rete, 6 plates (d. 81), alidade, pin 
and wedge. 


1698 


Entry based on Kaye 1921, pp. 5-9, Figs. 3, 4, 11-22. 
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Front 

The kursT is low with a pierced lobe on each side; the shackle has ornate bases and 
diamond cross-section; there is a small ring also with diamond cross-section. The rim 
is graduated in 1° and groups of 5° are numbered as 5, 10, 5, 20, ... up to 360. 

Rete 

The rete consists of the two rings of Capricorn and ecliptic, held together by the 
straight equinoctial bar. The ecliptic is represented as a small segment below the ecliptic 
ring. There are 16 named star pointers. The rete broke into two and was repaired 
clumsily. 

Table Y006-1 Stars on the Rete 



Star Names 

Identification 

1 

Dabardn 

a Tauri 

2 

Rijl 

(3 Orionis 

3 

Yad 

a Orionis 

4 

Yamdmyah 

a Canis Majoris 

5 

ShdmTyah 

a Canis Minoris 

6 

Fard 

a Hydrae 

7 

Qalb 

a Leonis 

8 

A c zal 

a Virginis 

9 

Ramih 

a Bootis 

10 

Fakkah 

a Coronae Borealis 

11 

Qalb al-Aqrab 

a Scorpii 

12 

Hawwd 

a Ophiuchi 

13 

Waqi c 

a Lyrae 

14 

Td’ir 

a Aquilae 

15 

(?) 


16 

Kaff 

|3 Cassiopeiae 
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Figure Y006.2 - Plate for lat. 90° 
(photo courtesy A. J. Turner) 


Figure Y006.3 - Plate for lat. 0° 
(photo courtesy A. J. Turner) 



Figure Y006.4 - Plate for lat. 36° 
(photo courtesy A. J. Turner) 



Figure Y006.5 - Plate for lat. 41° and 66;30° 
(photo by S. R. Sarma) 


Plates 

Beneath the rete are nested six plates, each with a projecting bit at the south point 
which fits into the slot in the rim of the mater. 
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Table Y006-2 Plates 



<P 

Duration of the longest day 

la 

90° 


lb 

0° 

12 hours 

2a 

18° 

13.5 hours 

2b 

20° 

13; 13 hours 

3a 

21;40° 

13;21 hours 

3b 

23° 

13;25 hours 

4a 

25° 

13;34 hours 

4b 

28° & 30° 

13;46 hours & 13;56 hours 

5a 

32° 

14; 6 hours 

5b 

36° 

14; 27 hours 

6a 

40° & 66;30° 

14; 51 hours 

6b 

Plate of horizons 



On lb, in the place of the latitude value in digits, bi- c ard istiwd’ (on the latitude of 
the equator) is written. Plate faces 4b and 6a carry double projections. Plate 6 is divided 
into two parts along the meridian line. Kaye says that ‘this permits the use of either of 
the projections with one of the special tablets.’ 

On 6a, half horizons are drawn for latitudes between 8° and 71°. These are 
numbered in common Arabic/Persian numerals along the diameters of the disc, and in 
the Abjad notation along the circle of Capricorn. 


8 

12 

16 .. 

.. 60 

64 

68 

9 

13 

17 .. 

.. 61 

65 

69 

10 

14 

18 .. 

.. 62 

66 

70 

11 

15 

19 .. 

.. 63 

67 

71 
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Figure Y006.6 - Back of the astrolabe (photo by Dr Jean Michel Delire) 

Back 

The rim on the back is divided in 1 ° and 5° and numbered from 5 to 90, separately 
in each quadrant, in the same style as in the front. 

In the upper left is engraved a universal horary quadrant with six curves for 
seasonal hours marked 1/12, 2/11, 3/10, 4/9, 5/8, 6/7. The upper right quadrant is 
engraved with 11 equidistant horizontal parallels and 11 equidistant vertical parallels. 
The 12 spaces between these lines are numbered along the two radii from the centre to 
the periphery and also in the reverse direction. A quarter circle of obliquity is drawn 
around the centre and a semi-circle along the horizontal diameter. Two radial lines are 
drawn from the centre to the periphery, dividing the quadrant into three equal segments. 
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In the lower left quadrant are ‘what may be described as a set of polar co¬ 
ordinates’; there are eleven concentric quarter circles, numbered along the horizontal 
diameter as 10, 5, 20, 5 ... 5, 60; upon these are superimposed radials for every 5°. A 
single shadow square is engraved in the lower right quadrant, in two bands, the inner 
one divided in 7 feet and the outer one in 12 digits. This square is enclosed by a circular 
cotangent scale. 

Bibliography 

Kaye 1921, pp. 5-9, Figs. 3, 4, 11-22. 



4001 


Y007® ASTROLABE BY MUHAMMAD ZAMAN, 1070 AH (AD 1659-60) 16 " 
Diameter 128 mm 

Mumbai, K. R. Cama Oriental Institute 
CCA 1153 



Figure Y007.1 - Front of the Astrolabe (photo by S. R. Sarma) 


1699 


Entry based on Khareghat 1950, pp, 3-54, Figs. 1-9. 
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Muhammad Zaman of Mashhad {fl . 1170-1125) is known through 9 astrolabes 1700 
and 3 celestial globes 1701 ; he also compiled a small zTj entitled Tuhfa-yi SulaymanT and 
composed a treatise on qibla.™ 2 David King remarks that his astrolabes ‘are 
distinguished by the quality of their execution and by the use of some initiative in both 
calligraphy and decoration. The cartouches on the plates and the back of the Berlin piece 
(#1155) are particularly remarkable.’ The present astrolabe is his earliest one and does 
not display any decorations except on the plate made for the latitude of 34° (see Figure 
Y007.4). 

Components 

Body (d. 128) with kursT, rete for 42 stars, 4 plates (d. 112), alidade (length 121), 
pin and horse; shackle and ring are missing. 

Front 

The kursT is high and lobed, with two wing like projections at the base and a finial 
with a stylised rhomboid shape. A hole is bored in the finial for the shackle, but the 
shackle as well as the ring are missing. The kursT is plain on both sides without any 
decorations. 

The raised rim of the mater is calibrated in single degrees of arc; groups of 5° are 
marked and numbered in Abjad notation as 5, 10, 5, 20, .... 90, 5, 100; 5, 10, 5, 20, .... 
90,5,200, 5, 10, ...5,60. 


1700 The CCA enumerates 8 of these: CCA 1153, 1070/1659, the present astrolabe; CCA 2608, 
1085/1674, formerly with Sotheby’s at London, PLU; CCA 1155, nd. Museum fur Islamische 
Kunst, Berlin; CCA 3550, nd, formerly in Landau Collection at Paris, PLU; CCA 3545, nd. Freer 
Gallery of Art, Washington; CCA 3550, nd. Metropolitan Museum of Art, New York; CCA 1154 
of 1088/1677, State Museum of the History of Uzbekistan, Tashkent; and CCA 2603 of 1125/1713 
formerly with Sotheby’s at London, PLU. On CCA 1155, see the very detailed study by Helmecke 
1985. 

1701 ESS 16, 1050 / 1640-41, London, Victoria and Albert Museum; ESS 17, nd, Kuwait, PC; and ESS, 
nd, Cairo, Museum of Islamic Art; the first two are with constellation figures and the third is 
without them. 

1702 King 1999b, pp. 172-175; 501-510. 
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Figure Y007.2 - Rete (photo by S. R. Sarma) 


Rete 

The openwork rete is constituted by the two rings of Capricorn and of the ecliptic 
which are held together by the tracery that connects the various star pointers. Inside the 
ecliptic is the equinoctial bar without any counter change, but it supports a ring around 
the centre. The solstitial bar is represented in the lower half. The celestial equator is not 
shown. 

The ecliptic ring is divided into twelve zodiac signs, which are labelled with their 
names, starting from the vernal equinox and proceeding anti-clockwise. Each sign is 
divided in groups of 6° which are numbered in the usual fashion also anti-clockwise. 
The sloping edge of the ecliptic ring is divided in 3°, but the divisions became indistinct 
at places. 

There are 42 star pointers which are joined by a floral tracery of an indifferent 
kind. Inside the ecliptic, the tracery displays a ‘bird in the cage’ pattern, which encloses 
the star a Lyrae which is given the shape of a bird, the tip of its beak constituting the 
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actual star pointer. 1 ' 03 Some of the stars shown here are not represented in the astrolabes 
produced in India; the meanings of their Arabic names are added in parentheses. 

There is a small handle at the north point on the Capricorn ring; a small triangular 
projection at the south point on the ecliptic ring represents al-murT, the beginning of the 
sign of Capricorn. 

The stars marked on the rete are listed in the following table in the order of their 
increasing right ascension. 

Table Y007-1 Stars on the Rete 



Star Name 

Identification 

1 

[Dhanab] Qaytus JanubT 

|3 Ceti 

2 

Janb Musalsalah 

|3 Andromedae 

3 

Fam al-Qaytus 

Y Ceti 

4 

Sadr Qaytus 

rc Ceti 

5 

Rds al-Ghul 

(3 Persei 

6 

Masdfat al-Nahr 

Y Eridani 

7 

c Ayn al-Thawr 

a Tauri 

8 

al-Ayyuq 

a Aurigae 

9 

Rijl al-Yusrd 

|3 Orionis 

10 

Yad al-Yusrd 

Y Orionis 

11 

Qatan al-Arnab 

a Lepus (lair of the hare) 

12 

Yad al-Jawzd’ al-Yumnd 

a Orionis 

13 

Shfrd Yamdmyah 

a Canis Majoris 

14 

Uzn Kalb al-Akbar 

5 Canis Majoris (ear of 
the great dog) 

15 

Shfrd Shdmiyah 

a Canis Minoris 


1703 


This pattern occurs frequently in Sanskrit astrolabes; see the Introduction to section C, 3.3.1 and 
B002. 
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Star Name 

Identification 

16 

Fare! al-Shujd c 

a Hydrae 

17 

Qalb al-Asad 

a Leonis 

18 

[Zahr\ Dubb al-Akbar 

a Ursae Majoris 

19 

Qhidat al-Bdtlyah 

a Crateris 

20 

Safahat al-Bdtlyah 

t, Crateris (the lip the cup) 

21 

Sarfah 

|3 Leonis 

22 

al-Hafan 

t, Ursae Majoris (?) (the 
double one) 

23 

Jandh al-Ghurdb 

y Corvi 

24 

Simdk A c zal 

a Virginis 

25 

al-Simdk al-Ramih 

a Bootis 

26 

Tarf al-Asd 

p Bootis (head of 
extremity of the staff) 

27 

Nayyir al-Fakkah 

a Coronae Borealis 

28 

c Unuq al-Hayyah 

a Serpentis 

29 

Qalb al-Aqrab 

a Scorpii 

30 

Mirfaq al-Hawwd 

k Ophiuchi 

31 

Rds al-Hawwd 

a Ophiuchi 

32 

Dhanab al-Uqdb 

t, Aquilae (tail of the 
eagle) 

33 

Nasr al-Wdqi c 

a Lyrae 

34 

Nasr al-Tair 

a Aquilae 

35 

Dhanab al-Dulfin 

8 Delphini 

36 

Dhanab al-Jadi 

6 Capricorni 

37 

Assirat al-Dajdjah 

t, Cygni (feathers of the 
hen) 



4006 


Foreign Instruments in Indian Collections 



Star Name 

Identification 

38 

Dhanab al-Dajdjah 

a Cygni 

39 

Sdq Sdkib al-Ma’ 

5 Aquarii 

40 

[Dhanab] Qaytus ShamdlT 

i Ceti 

41 

Mankib al-Faras 

(3 Pegasi 

42 

Kaff al-Khadtb 

(3 Cassiopeiae 


Plates 

There are four plates, each with a diameter of 112 mm and a rectangular notch at 
the north point. 

Table Y007-2 Plates 



<P 

Longest Day 

la 

c ard Makkah (21;40°) 

13;30 hours 

lb 

c ard madinah 25 ° 

13;34 hours 

2a 

30° 

13;57 hours 

2b 

32° 

14;7 hours 

3a 

34° 

14; 17 hours 

3b 

37 

14;34 hours 

4a 

Plate of ecliptic coordinates 


4b 

Plate of horizons 



The latitude plates are not uniformly designed. On la and lb, prepared for Mecca 
and Medina, the two most holy cities of the Islamic world, the names of these cities are 
mentioned, the former without the latitude Card makkah ) and the latter with latitude 
Card madinah 25). 
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Equal latitude circles are drawn for every 3° and numbered on either side of the 
meridian. Azimuth arcs are drawn for every 10° above the horizon and numbered on 
either side of the meridian; on lb, however, these are drawn both above and below the 
horizon. 

Lines for seasonal hours are drawn on all plates, as also dotted lines for equal 
hours drawn from the western horizon. Both sets are numbered from the western 
horizon, but the seasonal hours in common Arabic/Persian numerals above the circle of 
equator and the equal hours in Abjad notation below the circle of equator. 

While all the plate faces are plain, plate 3a for latitude 34° is elaborately decorated. 
In the segment inside the circle of Cancer and below the line of horizon, the arguments, 
cil- ard and al-sd'dtah are written in large embossed letters; the floral decoration below 
these is also embossed. The actual values of latitude and hours, however, are done by 
simple engraving; the entire background is lightly chased. Likewise, in the two segments 
between the arc of horizon and the horizontal diameter in the west and east, the labels 
al-Mashriq and al-Maghrib are written in large embossed letters, together with some 
floral decorations. It is not clear why this plate received such special treatment. The 
instrument maker’s native place Mashhad does not lie on this latitude, but on 36°. The 
cities that are situated on this latitude are, according to the geographical gazetteer, 
Kashan on 34° and Mosul, Herat and Kabul on 34;30. 
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Figure Y007.3 - Plate for Medina on latitude 25° (photo by S. R. Sarma) 



Figure Y007.4 - Plate for latitude 34° (photo by S. R. Sarma) 
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Geographical Gazetteer 

On the inner surface of the mater is engraved a geographical gazetteer with the 
names, longitudes and latitudes of 57 localities; interestingly, these include as many as 
14 from the Indian subcontinent. These are engraved in two concentric circles, separated 
on either side by double lines. In the centre, there is a large empty space. In the outer 
circle, the letters are written in such a manner that the upper parts of the letters are 
towards the centre of the plate; while in the inner circle, the tops of the letters are 
towards the periphery. In both cases, the gazetteer is read from right to left, in anti-clock 
direction. In both circles, the first cell carries the argument al-bilad (cities), itwcil 
(longitudes) and c arud (latitudes). The zero is represented by a symbol which looks like 
a mirror-image of the Roman letter ‘S’. 



Figure Y007.5 - Geographical Gazetteer (photo by S. R. Sarma) 
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According to David King, the geographical gazetteers engraved in the astrolabes 
by Muhammad Zaman do not match the high quality of the workmanship to be seen in 
these astrolabes. 1704 The gazetteers appear to have been copied carelessly. This becomes 
immediately evident in the longitudes assigned to many of the Indian cities (marked 
with *), where values like 104 and 114 are hopelessly mixed up. 

Table Y007-3 Geographical Gazetteer 



Place Name 

L 

<P 


Outer Circle 

1 

Makkah 

77; 10 

21;40 

2 

Madlnah 

75;20 

25 ;0 

3 

Misr 

63; 20 

30;20 

4 

Dimashq 

70;0 

35;50 

5 

Halab 

72; 10 

33; 15 

6 

Rayy 

86;20 

35;0 

7 

Mawsil 

77;20 

34;30 

8 

Nakhjawan 

81; 15 

38;40 

9 

Maraghah 

82;0 

37;20 

10 

Tabriz 

82;0 

38;0 

11 

Ardabll 

82;30 

38;0 

12 

Barda c ah 

83;0 

40;30 

13 

Kufah 

79;30 

31;30 

14 

Baghdad 

82;0 

35;25 

15 

Basrah 

84;0 

30;0 

16 

Shiraz 

88;0 

29;36 


1704 


King 1999b, pp. 174-175. 
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Place Name 

L 

<P 

17 

Yazd 

89;0 

32;0 

18 

Isfahan 

86;40 

32;25 

19 

Kashan 

86;0 

36;0 

20 

Samnan 

88;5 

36;0 

21 

Bistam 

89;30 

36;10 

22 

Sabzwar 

91;30 

36;5 

23 

Nlshabur 

92;30 

36;21 

24 

Tus 

92;30 

37;0 

25 

Harat 

94; 20 

34;30 

26 

Qain 

93; 20 

34;40 

27 

Marw 

96;0 

36;40 

28 

Balkh 

101 ;0 

36;41 

29 

Bukhara 

97;30 

39;50 

30 

Samarqand 

99;36 

39;36 

31 

Badakhshan 

104; 24 

37;0 

32 

Kashghar 

106;30 

44;0 

33 

Khujand 

100;35 

41; 15 

34 

Hunnuz 

92;0 

25;0 

35 

Kirman 

91;30 

30;5 


Inner Circle 



36 

Lahur 

109;20 

31 ;50 

37 

Dihll 

*104;13 

28; 13 

38 

Akrah 

*104;0 

27; 13 

39 

Jawnpur 

*109;6 

26;36 
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Place Name 

L 

<P 

40 

Ajmlr 

105;5 

26;0 

41 

Dawlatabad 

*111;0 

20;30 

42 

Ahmadabad 

108;40 

23; 15 

43 

Burhanpur 

108;0 

20;30 

44 

Bljapur 

105;30 

17;20 

45 

Jaddah 

*106;0 

21;0 

46 

Tanlsar 

111; 20 

30;10 

47 

Kabul 

104;40 

34;30 

48 

Bakkar 

104;0 

27;40 

49 

Somnath 

106;0 

17;0 

50 

Qandahar 

107;40 

33;0 

51 

Tubbat 

110;0 

40;0 

52 

Kashmir 

108;0 

35;0 

53 

Banarasu 

*107;20 

26;55 

54 

Qannawj 

115;50 

26;35 

55 

Shas 

109;0 

42;30 

56 

Khutan 

107;0 

42;0 

57 

Khan Baligh 

124;0 

46;0 
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Figure Y007.6 - Back of the Astrolabe (photo by S. R. Sarma) 


Back 

On the back, the rim of the upper half carries altitude scales, divided in 1° and 5° 
and numbered 5, 10, 5, 20 ... 5, 90; 90, 5, ... 20, 5, 10, 5. The upper left quadrant is 
engraved with sixty horizontal parallels. In the upper right quadrant, declination circles 
are drawn for all latitudes between 23;30° N and 23;30° S. Upon these are superimposed 
seven curves with the names Multan, Kashmir, Qandahar, Tus, Isfahan, Basrah, 
Madlnah. The curves indicate meridian solar altitudes at these places. In a small 
rectangle along the horizontal radius are engraved the names of the six signs Aries to 
Virgo; in a small rectangle along the vertical radius are engraved the names of the six 
signs Libra to Pisces. 
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The rim of the lower half carries cotangent scales, in feet on the left and in digits 
on the right. The former is numbered clockwise from the meridian line as 6, 12, 18, 24, 
30, 36. zill aqdam. The latter is numbered anti-clockwise 6, 12, ... 60. In the inner row 
are their subdivisions. 

Inside these cotangent scales, there are five concentric semi-circular scales 
containing the following: 

(1) the names of the 12 zodiac signs; 

(2) the names of 28 lunar mansions; 

(3) each sign is divided into three decans ( wujuh) and marked 10, 20, 30; 

(4) the symbols the planetary regents of the 36 decans; and 

(5) the symbols of the planetary regents in reverse order according to a rarely used 
system called ardajan. 

Enclosed by these semi-circular tables are the shadow squares, drawn below the 
horizontal diameter, on the left for feet and on the right for digits with the usual labels. 

Inside the shadow squares are rectangular tables of limits, entitled jadwal hudud 
misrayn (table of limits in vogue among the Egyptians) and of the day trigons and their 
lords with the title arbdb muthallathat yumT. There is no table of the trigons of the night. 

Alidade, Pin and Horse 

The alidade is 121 mm long. The centre piece and the two ends are nicely shaped 
with lobes. The upper edge is bevelled; the right half is divided in 60 parts, and 
numbered in 5s starting from the centre and proceeding towards the right as 5, 10, 15, 
... 50, 55, 60. The left half is designed as a sundial; it is divided in five unequal parts. 
The lower parts are numbered 1, 2, 3, 4 and 5 up to the centre and the upper part as 8, 
9, 10, 11, 12 from the centre. 
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Inscription 

Below the shadow squares is the signature of the astrolabe maker: 

sana c ah muhammad zaman al-munajjim al-asturldbi fi sanah gh- c a 
‘Work of Muhammad Zaman, the astronomer, the astrolabe-maker, in the 
year 1000+70 [i.e. 1070 Hijri= ad 1659].’ 


Provenance 

The astrolabe was in the private collection of J. B. Petit when Khareghat examined 
it on 3.7.1925; therefore it is listed as the ‘J. B. Petit astrolabe’ in Khareghat 1950. It is 
now with the K. R. Cama Oriental Institute. 


Bibliography 

Khareghat 1950, pp, 3-54, Figs. 1-9. 
Helmecke 1985. 
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Y008® ASTROLABE BY MUHAMMAD MAHDI AL-KHADIM AL-YAZDI, 1071 
AH (AD 1660-61) 

Diameter 91 mm 

Varanasi, Banaras H in du University, Bharat Kala Bhavan (# 4/5879) 

CCA 3711 (s.v. M Badi c ) 



Figure Y008.1 - Front of the astrolabe (photo courtesy Bharat Kala Bhavan) 
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Muhammad Mahdi al-Khadim al-Yazdi (fl. 1649-1661), the son of Muhammad 
Amin al-Yazdi, is said to be ‘one of the best reputed, prolific, and prestigious astrolabists 
of Safavid Persia’. 1705 The CCA lists 24 astrolabes made by him. 1706 Only three are dated; 
CCA 3694 (ex-Alain Brieux) is dated 1059/1649; CCA 20 (Cambridge, Whipple 
Museum) and CCA 3813 (Greenwich, National Maritime Museum, # A64/69-6) were 
made in 1070/1659. The present astrolabe carries the date 1071/1660-61. Moreover, he 
also decorated some astrolabes made by c Abd al-A’imma, Muhammad Khalil, and 
Muhammad Muqlm al-Yazdi. 

His astrolabes are opulently decorated. Besides the usual legends in embossed 
letters against hatched backgrounds, he is also fond of engraving long quotations on the 
throne, on the thick edge and even on the Capricorn ring in the rete. 

The master work of his creation is a small astrolabe; with a diameter of 48 mm, it 
is slightly larger than Muhammad Muqlm’s astrolabe with the 45 mm diameter (A050), 
but more exquisitely decorated. 1707 In the rete, the handle is of silver; on the ecliptic ring 
turquoises are inlaid to mark the boundaries between the signs. It contains 5 plates. Both 
the sides of the kursT are filled with long inscriptions. The full throne verse from the 
Qur’an is engraved on the edge. 

The present astrolabe is rather small with a diameter of 91 mm; the obverse side 
of the kursi bears the throne verse and the reverse side a benediction to the patron 
Muhammad ibn BadT. On the edge, greetings are expressed to the Prophet and to the 
twelve Imams who followed him. On the Capricorn ring in the rete is a poem and at the 
base of the back is a line from Shaykh Sa c dl’s Gulistan to express the hope that the 
astrolabe created by this master may last long after him. 

Components 

Body (d. 91, h. 115) with kursi and shackle, rete for 30 stars, 5 plates; the 
suspension ring, alidade and wedge are missing, but there is extant a highly ornate pin. 


1705 Turner 1985, p. 90. 

1706 Twenty-three are listed under the name M MAHDI and the present one under M BADI. 

It was formerly with the Time Museum, Rockford, Ill, USA; the museum does not exist any more 
and the present location of the astrolabe is not known. For an excellent description and 
photographic documentation, cf. Turner 1985, no. 6, pp. 86-91. 


1707 
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Front 

High, lobed kursT with a trifoliate finial to which is rivetted a small shackle. The 
obverse side of the kursT bears the throne verse in embossed letters and on the reverse 
side a benediction to the patron Muhammad BadT in large embossed letters, followed 
by the date of manufacture sanah 1071. 

The limb is graduated in 1 ° with every fifth division marked by a thick dot; groups 
of 5° are numbered in Abjad notation in large embossed letters from 5 to 360. 

Rete 

The rete consists of the two broad rings of Capricorn and of the ecliptic which are 
held together by the equinoctial bar and by the floral clusters that join the star pointers. 
The equator is not represented. The equinoctial bar has two counter changes inside the 
ecliptic ring; a central ring is incorporated into the equinoctial bar. The solstitial colure 
is represented in the upper half. 

The ecliptic ring is divided in the twelve signs of the zodiac; their names are 
written in embossed letters. Each sign is divided into groups of 6° and numbered anti¬ 
clockwise 6, 12, 18, 24, 30. The sloping edge is divided in 1°. 

The Capricorn ring is marked eleven times at regular intervals with ornate symbols 
in the shape of the Roman letter X. Between these symbols is written in embossed letters 
a Persian poem. There is a large round knob at the south point for rotating the rete. 

Some 30 positions of stars are marked along with their names on the rete. These 
are joined by almost symmetrical arrangements of leaves and tendrils, both with deep 
furrows. Because of the small size of the rete, the names are often difficult to decipher, 
although they can be identified by their location. 
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Figure Y008.2 - Rete (photo courtesy Bharat Kala Bhavan) 


Plates 

The are astrolabe is fitted with five plates, each with a notch at the south point. 
The central panels are filled with arguments al-ard and al-sa c at in very large embossed 
letters and the actual values of the latitudes and the hours of the longest day are presented 
in much smaller letters, with the result that quite often these values are difficult to 
decipher. These plates serve the latitudes of 22°, 24°, 30°, 32°, 34°, 36°, 37° (?), 38°, 
44°, and multiple horizons. 

The latitude plates are engraved with altitude circles for every 6° and every fourth 
is highlighted with a dotted line; azimuth arcs are traced for every 10° and every fourth 
is represented by a dotted line. The intersection of dotted altitude circles and dotted 
azimuth arcs are marked with the symbol X. 
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Figure Y008.3 - Plate for the latitude of 32° (photo courtesy Bharat Kala Bhavan) 

In the lower half are drawn plain lines for seasonal hours; equal hours are marked 
with dotted lines drawn from the western horizon. Seasonal hours are numbered in 
common Arabic/Persian numerals above the equator circle; they are numbered once 
again in ordinal numbers expressed by words in ornate panels along the equator circle. 
The seasonal hours are numbered in Abjad letters below the equator circle. On the plates 
for 22° and 24°, however, there are only lines for seasonal hours; these are numbered 
in ordinals expressed by words in ornate panels along the equator circle. 

The horizon plate is engraved with quarter-horizons for every 3° between 18° and 
72°. The declination scales on either side of the equatorial circle are divided in 3° and 
numbered 6, 12,18, 24, with the usual label al-mayl al-kulli (the maximum declination). 
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Figure Y008.4 - Geographical Gazetteer (photo by S. R. Sarma) 


Geographical Gazetteer 

On the inner side of the mater is engraved a geographical gazetteer in two 
concentric lines, providing the longitudes, latitudes, in hi rdf and jihat for 46 localities, 
in an elegant spiral formation. The place names are written in large embossed letters 
against a hatched background. In the outer circle, in particular, the letters have become 
unreadable because of the patina that covers the hatched background. 
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Figure Y008.5 - Back of the astrolabe (photo courtesy Bharat Kala Bhavan) 


Back 

The rim of the upper half carries altitude scales in each quadrant; these are 
graduated in 1 ° with every fifth division marked by a thick dot, as in the front. Groups 
of 5° are numbered in Abjad notation as 5 —90; 90—5. 

The upper left quadrant is filled with 90 horizontal lines which are 
stereographically projected. Radial lines are drawn from the centre to every fifth degree 
on the arc. Upon this grid are superimposed six arcs of seasonal hours, labelled as khatiit 
sa c at mifawwaiyali (lines of unequal hours). The six arcs are labelled, starting from the 
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horizontal radius as the al-awwal (first [hour]), al-thdm (second), al-thdlath (third), al- 
rdbi c (fourth), al-khdmis (fifth); the sixth one, for lack of space, is marked simply as 6 
in Abjad notation. The ordinal names are in large letters and look as if they are painted 
and not engraved. 

The upper right quadrant is filled with 60 stereographically projected declination 
arcs. The names of the 12 signs are written along the two radii in slanted columns, also 
in embossed letters. 

Upon these declination arcs are superimposed five curves of solar meridian 
altitude; the latitudes for which these curves are meant are written at the top, but these 
are difficult to decipher. The label related to these curves is written in embossed letters 
in an arc below the altitude scale on the right: dawci’ir insaf al-nahur fi al-urud al- 
marqumah C cild atrafaha (circles of midday for the latitudes marked at their extremities). 

There are also five arcs of azimuths of qibla for the cities of Tus, Shiraz (?), 
Isfahan, Baghdad and Kufah (as read from the horizontal diameter). The inscription 
related to these arcs is written in embossed letters inside the i nn ermost, declination band 
in four lines: khutut sumut al-qiblahfi al-bilad al-murqumah c ald atrafaha bi-irtifa c al- 
gharbT (lines of Qibla directions in cities marked on the edges near the altitude scale in 
the west). 

The rim of the lower half carries cotangent scales, on the left for feet with the label 
zill aqdam in embossed letters just below the horizontal diameter and on the right the 
cotangents in digits with the label zill asdbi c in embossed letters just below the horizontal 
diameter. 
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Figure Y008.6 - Lower half of the back (photo by S. R. Sarma) 

Inside these cotangent scales, there are five semi-circular rows; what they contain 
is mentioned in the labels at both the ends of the semi-circles. The main one among these 
is the middle row; it carries the names of the 12 zodiac signs, in embossed letters, with 
the label al-buriij, also in embossed letters, at both ends of the semi-circle. Other rows 
are related to this one. Starting from the outside these are as follows. 

1. The names of the planets related to the limits mentioned in the second row; the 
label is al-kawakib (planets). 

2. The second row is entitled al-hudud (the limits); here each zodiac sign is divided 
in five limits or intervals and each interval is assigned to a certain planet, other 
than the sun and moon (see Introduction to A-series, 2.6.4.2). The names of the 
planets are given in the first row, and the numerical strengths of the limits are 
mentioned in this second row. 

3. The names of the 12 zodiac signs, as mentioned above. 

4. The fourth row carries the label al-wujuh (decan or faces) on both ends. Here each 
sign is divided in three decans (i.e. 10°) and each cell is filled with the last letter 
of the name of the planet that governs the decan. 

5. The names of the 28 lunar mansions with the label al-mandjil. 

These semi-circular tables enclose shadow squares, on the left for feet and on the 
right for digits. The vertical and horizontal scales on the left are marked from 1 to 7; 
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those on the right are marked from 1 to 12. The shadow squares are labelled in the usual 
manner in large embossed letters. 

Inside the shadow squares is a rectangular table, containing the trigons and their 
regents, both diurnal and nocturnal. 

Inscriptions 1708 

1. On the obverse side of the kursT is the well-known thrown verse {ayat al-kurst) 
from the Qur’an. 

2. On the reverse side of the kursT is engraved 

darad ummid shafa c t muhammad [ibn] badf 
‘Muhammad [ibn] BadT hopes for intercession.’ 1709 
This is followed by the year of production of the astrolabe, sanah 1071, which 
translates to AD 1660-61. This Muhammad [ibn] BadT must be the patron who 
commissioned this astrolabe. 

3. Immediately below the shadow squares is an ornate rhomboid cartouche which 
carries the name of the astrolabe maker 

muhammad mahdi al-khadim al-yazdT 
‘Muhammad Mahdi al-Khadim of Yazd.’ 

The phrase al-khadim (the servant [of God]) may have been added as a mark of 
humility. 

4. At the middle of the cotangent scales at the bottom is engraved a line from the 
Gulistan of the poet Shaykh Sa c dl: 

gharad nakshist kaz md bdz manad 

‘The intention of this drawing is that it should remain after us’ 1710 

5. Moreover, on the Capricorn ring in the rete is engraved a Persian poem which 
begins with ‘This bowl of Jam (= Jamshid) which is the mirror of the spheres and 


1708 Professor Mohammad Bagheri has very kindly deciphered and translated all the inscriptions on 
this astrolabe, for which I am highly indebted to him. 

1709 Professor Bagheri notes that ‘ibn’ is needed for the prosody. 

1710 As translated by Rehatsek 1875, p. 328. 
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stars....’ and concludes with ‘it is the mirror of Alexander and the bowl that shows 
the world.’ 

6. Finally, on the thick edge of the astrolabe all around are engraved greetings to the 
Prophet and the to the twelve Imams who followed him: 

‘O God! Send greetings to the prophet Mohammad and C A1I and the sons of 
Fatima, Hasan and Hussayn, and send greetings to the ornament of the 
worshippers (title for the fourth Imam), and to Muhammad al-Baqir and 
Ja c far al-Sadiq and Musa al-Kazim and C A1I al-Rida and Muhammad al-Taql 
and C A1I al-Naql and Hasan al- c AskarI and Mahdl al-Muntadar (who is 
expected to return) or al-Ghayab (who disappeared).’ 

Provenance 

1. At the beginning of the twentieth century, the astrolabe was in the possession of Mirza 
Ahmad Sa c Td Khan of Loharu (small princely state now in Haryana). When George V, 
after becoming the king of England and Emperor of India, visited India, a Coronation 
Durbar was held at Delhi in 1911. On this occasion, the Delhi Museum of Archaeology 
hosted a ‘Loan Exhibition of Antiquities’ where this astrolabe was displayed. It the 
catalogue of this exhibition, it is stated that the astrolabe was made by Muhammad Badl c 
in 1071 H (1660 A.D.). 1711 

Subsequently, it was acquired by the Bharat Kala Bhavan, the art museum of the 
Banaras Hindu University. It is not known precisely when the museum acquired the 
astrolabe; since the museum was founded in 1920, the astrolabe must have been acquired 
after this date. 


1711 


Accordingly, CCA listed it under M Badi c with the serial number 3711. 
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(«) 


A K'O. PORTABLE PLaNISPHKHIC ASTROLABE in 8 pieces. 

' It was used for taking the altitude of sun, moon and stars: for calculating latitude: for 
determining the points of the compass and time: for ascertaining heights of mountains, etc.,' and for 
eoiistruetion of horoscopes. The instrument was a marvel of convenience and ingenuity ami wa s 
...*”*’• N.rathelm it ,.ut of ««,, how. iwpoblo 

*rr *»-"»«*> •*>« "*» a • * .» 

this one, hut of later date. ■ 


Made hy Muhammad Hath' in 1071 II. (ludO A.D., 
I« ut by Mir/a Ahmad Said Khan, of Loharu. 



(5). A 409 . Astrolabe. 

Figure Y008.7 - From the catalogue of 1911. 


2. Later, in connection with the Festival of India in the US, an exhibition was organised 
under the title ‘India: A Festival of Science, A Travelling Exhibition of Indian Science 
and Technology, presented by the Government of India’s National Council of Science 
Museums and the Department of Science and Technology’. The exhibition was shown 
at various places like Chicago, Los Angeles, Portland, Seattle, Charlotte and Boston, 
from June 1985 to August 1987. The present astrolabe was included in that exhibition, 
as if it was an Indian artefact. The exhibition catalogue (p. 25) carries the photos of the 
front and back of this astrolabe with the caption ‘The “Astrolabe” made by Md. Mahndi 
Ashahani (sic!) was used for observing the position of stars and planets.’ 
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3. The records of the Bharat Kala Bhavan describe the astrolabe thus: ‘Made in 1070 / 
1660 by Malik Muhammad Isfahani, dedicated to Mohammad Badi ibn Khuso Sultan 
ibn Nazir Muhammad Khan, ruler of Balkh.’ The person who was responsible for this 
description must have misread the name Muhammad Mahdi al-Khadim al-Yazdl 
engraved in the cartouche on the back, but correctly assumed that the astrolabe was 
dedicated to Muhammad BadT; however, it is not known on what basis he concluded 
that Muhammad BadT was the son of ‘Khuso Sultan ibn Nazir Muhammad Khan, ruler 
of Balkh.’ 
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Y009 ASTROLABE BY C ABD AL-A’IMMA, NOT DATED 1712 


Diameter 135 mm 
Hyderabad, Saidiya Library 



Figure Y009.1 - Front of the astrolabe (photo by Ahmed Athaullah) 


1712 


Grateful thanks are due to Ahmed Athaullah for the detailed photographs and for the relevant 
information. 
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c Abd al-A’imma ibn c Abd al-Hussayn (fl . 1100/1688-1132/1719) is the most 
well-known and very prolific astrolabe-maker of Safavid Iran. 1713 About three dozen 
richly decorated astrolabes by him are extant in all major collections. 1714 Aside from 
producing many astrolabes on his own, he also collaborated with Muhammad Amin 
(Y011), Khalil Muhammad and others in producing astrolabes jointly. The inscriptions 
on their joint astrolabes state ‘made’ ( sana c ah ) by Amin or Khalil and ‘decorated’ 
( namaqah ) by c Abd al-A’imma. It is not clear what the terms ‘made’ and ‘decorated’ 
exactly mean in this context. The letters and numbers on the one hand and the 
decorations on the other on the surfaces of the kursx, the rim, the rete and the gazetteer 
in these astrolabes are so intricately mixed that one cannot think of one man doing the 
embossed letters and numbers and another adding the decorations. Does this then mean 
that Amin or Khalil made just the skeleton of the astrolabe and c Abd al-A’imma did the 
entire engraving on the surface? 

Unlike Muhammad Muqhn and Diya’ al-Dln Muhammad of Lahore who never 
repeat the same design in their kursTs, retes or gazetteers, c Abd al-A’imma repeats the 
same designs often. In particular, the type of rete used in the present astrolabe is found 
in several of his astrolabes. 1715 It is even borrowed by other Safavid astrolabe makers 
like c Abd al- c AlI (see Figure Y011.2), C A1I ibn Sadiq, 1716 and Muhammad Mu’min, 1717 
and also by Hamid of the Lahore family (A109). In some astrolabes, there is a variation: 
the tracery between the two rings is the same, but inside the ecliptic ring, there is no 


1713 He signs his name usually as c Abd al-A ’imma ; but in two astrolabes (Museum of the History of 
Science, Oxfor, # 33739; Adler Planetarium, Chicago # W-89) which he made jointly with Khalil 
Muhammad, the inscription reads ‘made by poor man Khalil Muhammad ibn Hasan C A1T, decorated 
by c Abd al-A’imma ibn c Abd al-Hussayn. 

1714 Because of his fame, there exist some fake astrolabes carrying his name; cf. Gingerich, King & 
Saliba 1972; Gingerich 1982b. 

1715 For examples, in the following four astrolabes in the Museum of the History of Science at Oxford: 
# 40744 of 1124/1712-13; #46681 of 1132/1719-20; 37321, nd; and #48701, nd, are equipped with 
the same style of retes; so also the astrolabes at the Adler Planetarium, Chicago, # A-74 (cf. Pingree 
2009, no. 27); # A-88 (cf. Pingree 2009, no. 28). 

1716 Adler Planetarium, # W-151 (cf. Pingree 2009, p. 30, pp. 138-142). 

1717 Adler Planetarium, # A-146 (cf. Pingree 2009, no. 31, pp. 143-147). 
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tracery to join the star pointers; instead there is the equinoctial bar with counter-changes; 
star pointers are joined to this bar, as well as the ecliptic ring and the central ring. 1718 

c Abd al-A’imma’s astrolabes are much smaller, as compared to the Lahore 
astrolabes. The present astrolabe with a diameter of 135 mm is one of his largest 
specimens. It has close similarities with another astrolabe by him, which is in the Adler 
Planetarium at Chicago (# A-90) 1719 : they are both of the same size, the arrangement, 
decoration and the contents of the geographical gazetteer are the same; the kursi has the 
same shape and carries the same design on the reverse side, both have the same 
cartouche on the front, but it is blank in the present astrolabe, while the one at the Adler 
is filled with an inscription. 

Components 

Body (d. 135, h. 180, t. 7) with kursi, rete (d. 118) for 30 stars, 6 plates (d. 118), 
alidade, pin and washer; no information is available about the wedge; the shackle and 
ring are lost and replaced by a strange apparatus for suspension. 

Front 

The kursi is high and lobed with a trifoliate finial. At the base on either side, there 
are two incisions separated by a tulip flower, its two outstretched petals forming the 
profile of the kursi On the obverse side there is a large cartouche which is blank; it is 
surrounded by many tiny floral decorations. On the reverse side, there is a large flower 
in the centre, surrounded by many decorative curves representing vines with small 
flowers and leaves. 1/20 To the finial is attached a small shackle; its upper part is circular 
with a hole at the centre, through which passes a longish rod for suspension. These 
appear to have been added later. 


1718 For example, Museum of the History of Science, # 54193 of 1115/1703-4; # 40833, nd; # 43739, 
nd; Adler Planetarium, # A-74 (cf. Pingree 2009, no. 27) and # A-28 (cf. Pingree 2009, no. 28); 
see also CCA 37, 39 and 40, in the National Museum of American History, Washington, D.C. (cf. 
Gibbs & Saliba 1984, pp. 69-77). 

1719 Adler Planetarium, # A-90 (Pingree 2009, no. 26, pp. 120-123). In this astrolabe, the original rete 
and plates are lost and replaced by fake substitutes; cf. Gingerich 1982b. 

1720 KursTs with exactly the same decorations can be seen in his undated astrolabes in the Museum of 
the History of Science, Oxford (# 37321 and # 48701). 
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The rim of the main body is graduated in single degrees and numbered clockwise 
in 5s from 5 to 360. The numbers are represented by Abjad symbols which are embossed 
and embellished with small floral decorations. 


Figure Y009.2 - Rete (photo by Ahmed Athaullah) 

Rete 

The rete is the most characteristic feature of c Abd al-A’imma’s astrolabes. It 
consists of a narrow ring of Capricorn and a wider ring of ecliptic; these two are held 
together by the floral tracery that joins the star pointers. The ecliptic ring is divided into 
the twelve zodiac signs; their names are written in large embossed letters against a 
background filled by small leaves and circles. Each sign is subdivided into five parts 
which are numbered anti-clockwise as 6,12,18, 24, 30. The Capricorn ring is decorated 
with a floral pattern. 
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There are 30 star pointers which are shaped like stylized leaves with claw-like tips 
with sharp ends. These are joined by a tracery of vines. One vine arises from the north 
point on the Capricorn ring and branches off to the left and right, spreading in the space 
between the Capricorn ring and the ecliptic ring. Inside the ecliptic ring, the vines form 
two ‘figures-of-eight’ on the left and right. 

Table Y009-1 Stars on the Rete 



Star Names 

Identification 

1 

Dhanab Qaytus 

(3 Ceti 

2 

Fam Qaytus 

Y Ceti 

3 

Sadr Qaytus 

n Ceti 

4 

Ghul 

|3 Persei 

5 

Masafat al-Nahr 

y Eridani 

6 

c Ayn Thawr 

a Tauri 

7 

c Ayyuq 

a Aurigae 

8 

Rijl al-Jawzd’ Yusrd 

|3 Orionis 

9 

Yad — 

Y Orionis 

10 

Shi'rdi Yamdmyah 

a Canis Majoris 

11 

Shanuyah 

a Canis Minoris 

12 

Fard Shujd c 

a Hydrae 

13 

Qalb al-Asad 

a Leonis 

14 

ZahrDubb 

a Ursae Majoris 

15 

Qcdidah 

a Crateris 

16 

Jandh al-Ghurdb 

Y Corvi 

17 

Sirndk A c zal 

a Virginis 

18 

Simak Ramih 

a Bootis 

19 

Nayyir Fakkah 

a Coronae Borealis 
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Star Names 

Identification 

20 

Unuq al-Hayyd (?) 

a Serpentis 

21 

Qalb al-Aqrab 

a Scorpii 

22 

Rds al-Hawwd 

a Ophiuchi 

23 

Nasr Waqi c 

a Lyrae 

24 

Dhanab al-Dulfin 

8 Delphini 

25 

Nasr Td’ir 

a Aquilae 

26 

Dhanab al-Dajdjah 

a Cygni 

27 

Fam al-Faras 

8 Pegasi 

28 

Sdq Sdkib al-Md’ 

6 Aquarii 

29 

Mankib al-Faras 

(3 Pegasi 

30 

Kaff al-Khadtb 

(3 Cassiopeiae 


Plates 

There are six plates with notches at the north points. 
Table Y009-2 Plates 



<P 

The longest day 

la 

22° 

13;21 hours 

lb 

29 

13;52 hours 

2a 

31° 

14; 1 hours 

2b 

32° 

14;4 hours 

3a 

33° 

14.12 hours 

3b 

34° 

14; 15 hours 

4a 

35° 

14;27 hours 

4b 

36° 

14;28 hours 
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<P 

The longest day 

5a 

37° 

14; 3 8 hours 

5b 

38° 

14;39 hours 

6a 

O 

O 

14; 51 hours 

6b 

Tablet of Horizons 



On all plates, except 6b, altitude circles are drawn for every 2°; these are 
numbered in Abjad on both sides of the meridian. Azimuth arcs are drawn above the 
horizon for every 10°. These are numbered also in Abjad on both sides of the meridian, 
partly along the horizon curve and partly along the periphery above the horizon. 

On la, there are lines only for seasonal hours; these are numbered in Arabic 
ordinal numbers from the first to the twelfth, starting from the western horizon; the 
words are engraved under the circle of equator. On the rest of the plates (lb to 6a) lines 
are drawn for both seasonal and equal hours and numbered from the western horizon. 
The seasonal hours are numbered under the circle of equator, sometimes in Abjad 
numerals (lb, 3a, 4a, 5a, 6a), sometimes as Arabic ordinals in feminine form (2a, 3b, 
4b, 5b) and once both in Arabic ordinals and in common Arabic numerals (2b). In 
general an attempt seems to have been made to write Abjad numerals on one side of the 
plate and the words on the other side. The Arabic ordinals in feminine form are: al-’uld, 
al-thdniyah, al-thdlithah, al-rabi’yah, al-khdmisah, al-sadisah, al-sabi c ah, al-thdminah, 
al-tasi c ah, al-dshirah, al-hadiyah c dsharah, al-thdniyah c dsharah. 

The lines of equal hours, on the other hand, are numbered just above the periphery 
sometimes in Abjad (2a, 2b, 5b), but more often in common Arabic/Persian numerals 
(lb, 3a, 3b, 4a, 4b, 5a, 6a). 

The arguments, al-ard and al-sd c dtah under the horizon at the centre and al- 
maghrib and al-mashriq at the western and eastern ends are written in large letters. On 
two plates there are decorations, la (for 22°, obviously for Mecca) and 2b (for 32°, 
probably for Bayt al-Maqdis = Jerusalem) the central segment between the horizon and 
the circle of Cancer, the words al- ard and al-sd c atah are written in embossed and ornate 
letters and the background chased with fine dots and filled with small flowers and 
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leaves. Likewise the two segments between the horizontal diameter and the horizon in 
the west and in the east, the words al-maghrib and al-mashriq are written in embossed 
letters and the background chased with fine dots. In addition, on 2b the ordinal words 
are written in embossed letters and their background constituting a wide band under the 
circle of equator is chased with fine dots. 


Figure Y009.3 - Plates 1 (for latitudes 22° & 29°) and 2 (for latitudes31° & 32°) 

(photos by Ahmed Athaullah) 
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Figure Y009.4 - Plates 3 (for latitudes 33° & 34°) and 4 (for latitudes 35° & 36°) 

(photos by Ahmed Athaullah) 


4038 


Foreign Instruments in Indian Collections 




Figure Y009.5 - Plates 5 (for latitudes 37° & 38°) and 6 (for latitude 40° & horizons) 

(photos by Ahmed Athaullah) 



Geographical Gazetteer 

In the geographical gazetteer, engraved on the inner side of the main body, the 
names, longitudes, latitudes, inhiraf and jahat of 46 localities are displayed in two sets 
of five concentric circles. In the both sets, in the upper circle, the place names are in 
embossed letters against a chased background. Likewise, in the alternative radial 
segments, the Abjad numbers are written in embossed letters against a chased 
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background. In the only available photo of the gazetteer, some parts are not distinct 



1721 


As mentioned above, this gazetteer is identical in design and in contents to the gazetteer in the 
astrolabe made by A'imma in 1127/1715, now in Adler Planetarium, # A-90; cf. Pingree 2009, no. 
26, pp. 120-123; the gazetteer is copied on p. 122 and illustrated on p. 123. 
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Figure Y009.7 - Back of the astrolabe and the alidade (photo by Ahmed Athaullah) 

Back 

The rim of the upper half is graduated in single degrees and numbered in 5s, from 
5 to 90, separately in each quadrant. The Abjad numerals are embossed and their cells 
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are decorated with some embossed lines. The upper left quadrant contains a sine-cosine 
graph with 60 equi-distant horizontal and vertical parallels, with every fifth highlighted. 

The upper right quadrant is filled with 60 declination arcs projected 
stereographically. The names of the 12 signs are written along the two radii in slanted 
columns, also in embossed letters. 

Upon these declination arcs are superimposed seven curves of solar meridian 
altitude for the latitudes of 28°, 30°, 32°, 34°, 36°, 38° and 40°. The label related to 
these is written in embossed letters in an arc below the altitude scale on the right: 
dawa’ir insaf al-nahurfial- urud al-marqumah c ald atrdfahd (circles of midday for the 
latitudes marked at their extremities). 

There are also four arcs of azimuths of qibla for the cities of Tus, Baghdad, Isfahan 
and Shiraz. The inscription related to these arcs is written in embossed letters inside the 
innermost declination band in four lines: khutut sumut al-qiblahfial-bilad al-murqumah 
C cila atrafdhd bi-irtifa c cil-gharbi (lines of Qibla directions in cities marked on the edges 
near the altitude scale in the west). 

The rim of the lower half carries cotangent scales, on the left for feet with the 
label zill aqdam in embossed letters just below the horizontal diameter and on the right 
the cotangents in digits with the label zill asdbi c in embossed letters just below the 
horizontal diameter. 

Inside these cotangent scales, there are five semi-circular rows; what they contain 
is mentioned in the labels at both the ends of the semi-circles. The main one among these 
is the middle row; it carries the names of the 12 zodiac signs, in embossed letters, with 
the label al-buriij, also in embossed letters, at both ends of the semi-circle. Other rows 
are related to this one. Starting from the outside these are as follows. 

1. The names of the planets related to the limits mentioned in the second row; the 
label is al-kawdkib (planets). 

2. The second row is entitled al-hudud (the limits); here each zodiac sign is divided 
in five limits or intervals and each interval is assigned to a certain planet, other 
than the sun and moon (see Introduction to A-series, 2.6.4.2). The names of the 
planets are given in the first row, and the numerical strengths of the limits are 
mentioned in this second row. 

3. The names of the 12 zodiac signs, as mentioned above. 
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4. The fourth row carries the label al-wujuh (decan or faces) on both ends. Here each 

sign is divided in three decans (i.e. 10°) and each cell is filled with the last letter 

of the name of the planet that governs the decan. 

5. The names of the 28 lunar mansions with the label al-manajil. 

These semi-circular tables enclose shadow squares, on the left for feet and on the 
right for digits. The vertical and horizontal scales on the left are marked 2,4, 6, 7; those 
on the right are marked 2, 4, 6, 8, 10, 12. The shadow squares are labelled in the usual 
manner in embossed letters. Inside the shadow squares is a rectangular table, containing 
the trigons and their regents. 

Alidade 

The sloping upper edge of the alidade on the left is divided into 60 parts to match 
with the divisions on the upper left quadrant on the back; groups of 5 units are numbered 
on the upper register of the surface from the centre towards the left in embossed Abjad 
numerals from 5 to 60. The lower register carries the scale of unequal hours to be used 
when the alidade is employed as a sundial with the sighting plate on the left as the 
gnomon. 

The right half of the alidade is divided into zodiac signs to match with the same 
on the upper right quadrant on the back and are filled with the names of the signs on the 
lower and upper registers. 

All the empty spaces on the alidade are filled with pleasing floral decorations. 
Inscriptions 

In a small cartouche below the shadow squares on the back is the signature of the 
astrolabe maker which reads 

sana'ah c abd al-a ’imma 

‘Made [by] c Abd al-A’imma’. 

In a longer cartouche at the bottom of the rim is the quotation from the Persian 
poet Shaykh Sa c dl: 

gharad naqshist kaz mb baz manad 

‘The intention of this drawing is that it should remain after us.’ 

This is indeed the most appropriate quotation to engrave on the astrolabe, to 
express the hope that the astrolabe may last long even when the astrolabe maker is no 
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more. c Abd al-A’imma engraves it on the back of several of his astrolabes; 1722 sometimes 
just this one line and some other times the following two lines: 
gharad nakshist kaz ma bdz manad 
kah hastT rd nami binam baqdyT 

‘The intention of this drawing is that it should remain after us; 
for I see no permanence of life.’ 1723 

Bibliography 

Gingerich, King & Saliba 1972. 

Gingerich 1982b. 

Gibbs & Saliba 1984 carries descriptions of these four astrolabes by c Abd al-A’imma: 
CCA 31 (nd, d. 74, pp. 68-69, Fig. 41), 37 (nd, d. 93.5 mm, pp. 69-71, Figs. 42- 
43), 39 (nd, d. 92.5, pp. 72-74, Fig. 44) and 40 (nd, d. 93.5, pp. 74-77, Figs. 45- 
46). 

Pingree 2009 contains full descriptions, with illustrations, of four astrolabes signed by 
c Abd al-A’imma: no. 26 (1127/1715, pp. 120-123); no. 27 (nd, pp. 124-127); no. 
28 (nd. pp. 128-132); one astrolabe attributable to him: no. 24 (nd, pp. 110-115); 
one astrolabe made by Khalil Muhammad and decorated by c Abd al-A’imma (nd, 
pp. 104-109). 


1722 E.g., Oxford, Museum of the History of Science, (#35313, # 48701, # 40833# 46681); Chicago, 

Adler Planetarium (# A-88, A-90); Washington, National Museum of American History (# 32). 

As translated by Rehatsek 1875, p. 328. 


1723 
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Y010 ASTROLABE MADE BY MUHAMMAD AMlN IBN MUHAMMAD TAHIR 
AND DECORATED BY C ABD AL-ATMMA, NOT DATED 1724 

Diameter 186 mm 

Kolkata, Indian Museum (# A 24.431) 

CCA 32 Repertoire 2 


Figure Y010.1 - Front of the astrolabe (from Kaye 1918) 


1724 


Entry based primarily on Govind 1979, p. 15. 
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This astrolabe has not been very lucky with the modern studies it has generated. It 
was acquired from Herat by a certain Major Pottinger who presented it to the Asiatic 
Society at Calcutta. J. Middleton, Principal of the Government College at Agra, 
published a description of it in 1841. 1725 William Morley remarks that ‘the description 
itself, derived chiefly, as Mr. Middleton informs us, from two intelligent Pandits, is 
extremely inaccurate.’ 1726 It is also extremely long-winded, full of platitudes, but without 
a mention of the maker of the astrolabe; it gives a list of 44 stars marked on the rete, but 
does not say much about the plates. By the time G. R. Kaye published his well-known 
The Astronomical Observatories ofJai Singh in 1918, the astrolabe was moved to the 
Indian Museum, Calcutta. In his book, Kaye lists this astrolabe among ‘the metal 
instruments actually examined, most of them at Jaipur,’ as follows: 

‘C.— Astrolabe. Designed by Muhammad Amin bin Muhammad Tahir and 
engraved by ‘Abdul Aimmah. From Herat. Diameter 7.3 inches. Indian 
Museum, Calcutta. Figures 9, 12, 15 and 16.’ 

Kaye states that the astrolabe was ‘from Herat’, but does not add that it was 
acquired at Herat by Major Pottinger, nor does he mention Middleton’s article. He 
does not provide any description of the astrolabe, but reproduces four photos of the 
astrolabe. 1727 

In Gunther’s Astrolabes of the World, this astrolabe becomes two separate entities: 
no. 32: ‘Muhammad Amin’s Astrolabe, ‘Herat C’ c. 1700’ on the basis of Kaye’s book 
mentioned above, and no. 43. ‘Major Pottinger’s Astrolabe’ on the basis of Middleton’s 
description. 1728 The CCA follows suit and lists it as 32 (CIM= Calcutta, Indian Museum) 
and 43 (POT = Major Pottinger Collection). The only account which is somewhat 
coherent is by Govind. 1729 


1725 Middleton 1841. 

1726 Morley 1856, p. 4. 

1727 Kaye 1918, p. 16, Figs. 9 (front), 12 (back), 15 (plate of horizons, wrongly captioned ‘Venter of 
Astrolabe’) and 16 (Venter of the astrolabe engraved with a geographical gazetteer, wrongly 
captioned as ‘tablet of Horizons’); all the four figures are identified as ‘Herat C’. 

1728 Gunther 1932, no. 32, pp. 146-147, Figs. 71-72; no. 43, p. 156, Fig. 76. 

Govind 1979, p. 15. 


1729 
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Muhammad Amin ibn Muhammad Tahir (fl. 1085/1674-1097/1685) is known 
by three astrolabes which he produced on his own; four others are said to have been 
made ( sancfah ) by him and decorated ( namaqah ) by c Abd al-A’imma. 1730 The astrolabe 
made alone by Muhammad Amin in 1086/1675, which is now in the Museum of the 
History of Science at Oxford, is so exquisitely decorated that it is difficult to say in the 
three astrolabes he produced in collaboration with c Abd al-A’imma which tasks were 
performed by whom. 

Components 

Body (d. 186) with kursl, shackle and ring, rete (d. 167) for 44 stars, 6 plates (d. 
167) , alidade (length 173), pin and horse. One of the sighting plates on the alidade is 
broken and lost. 

Front 

The kursl is very high with several small lobes on each side and a trifoliate finial 
at the top. The front of the kursl is decorated with an arabesque design. On the back 
there is a circular cavity, which may have contained a gem or a compass. There are 
floral decorations around the cavity. The shackle has circular bases and a circular cross- 
section; the ring also has a circular cross section. 

The rim of the main body is graduated in 1 ° and 5° and numbered from 5 to 360. 


Rete 

The rete has almost the same design as the rete in the astrolabe no. 31 at the 
National Museum of American History at Washington. 1731 The narrow ring of Capricorn 
and the broader ring of the ecliptic are held together by the equinoctial bar which is 
counter-changed four times. There are 44 star pointers, 22 to the north of the ecliptic 
and the same number to the south. The traceries joining these star pointers to the main 


1730 Those made by him are CCA 3710, 1085/1674, formerly Paris, Landau Collection, PLU; CCA 
1020, 1086/1675, Oxford, Museum of the History of Science (# 35565); CCA 3659, 1095/1683, 
formerly Paris, Alain Brieux, PLU; CCA 3693, 1097/1685, Long Island City, PC; PLU. The three 
made by Amin and decorated by A’imma are CCA 31, nd, Washington, D.C., National Museum 
of American History; CCA 32, the present specimen; CCA 1171, nd., St. Louis, City Art Museum. 
CCA 31 is described in Gibbs & Saliba 1984, no. 31, pp. 68-69, Fig. 41. 

See Gibbs & Saliba 1984, no. 31, pp. 68-69, Fig. 41. 


1731 
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frame as well as the outer ring of Capricorn are decorated with minute engravings. The 
ecliptic ring is divided into the 12 zodiac signs and their names are written with 
embossed letters. Each sign appears to have been divided in groups of 2° and numbered 
anti-clockwise as 2, 4, 6, ... 30. 

Plates 

No details are available of the six plates. The plate visible below rete in Figure 
Y011.1, appears to carry altitude circles for every 2°, azimuths arcs drawn above the 
horizon for every 5°, and lines for seasonal hours numbered from the western horizon. 

Geographical Gazetteer 

The gazetteer carries the names, longitudes, latitudes, inhirdf and jihdt of 44 
localities in two concentric circles. 

Back 

On the back, the rim of the upper half is graduated in 1 ° and 5 ° and numbered 5— 
90; 90—5. The upper left quadrant carries a sine graph with 60 equi-distant horizontal 
parallels. In the upper right quadrant, declination circles are stereographically projected, 
upon which are drawn five arcs of the solar meridian altitudes for latitudes 24°, 26°, 
33°, 36°, 37° and azimuths of qibla for the cities of Shiraz, Baghdad, Isfahan, Qazwln, 
Yazd and Tus. 

The rim of the lower half bears cotangent scales, in feet and in digits. Within these 
scales are three semi-circular scales containing respectively the 28 lunar mansions, the 
12 zodiac signs, the decans and their lords. These semi-circular scales enclose shadow 
squares in feet and in digits. Within the shadow squares is engraved a table of trigons 
and their lords. 
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Figure Y010.2 - Back of the astrolabe (from Kaye 1918) 


Inscriptions 

Below the shadow squares is the following inscription, engraved inside a 
cartouche: 

sancfah muhammad amm ibn muhammad tahir namaqah c abd al-a ’imma 
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‘Made by Muhammad Amin ibn Muhammad Tahir, decorated by c Abd al- 
A’imma.’ 

At the very bottom of the back, in the middle of the two cotangent scales, is 
engraved a line from Shaykh Sa c dl’ Gulistan: 

gharad nakshist kaz mci bdz manad 

‘The intention of this drawing is that it should remain after us.’ 1732 

Bibliography 
Middleton 1841. 

Morley 1856, p. 4. 

Kaye 1918, p. 16, Figs. 9, 12, 15, 16. 

Gunther 1932, no. 32, pp. 146-147, Figs. 71-72; no. 43, p. 156, Fig. 76. 

Govind 1979, p. 15. 

Gibbs & Saliba 1984, nos. 31, pp. 68-69, Fig. 41. 

Repertoire, s.v. Muhammad Amin b. Muhammad Tahir, 2. 


1732 


As translated by Rehatsek 1875, p. 328. 
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YOU® ASTROLABE BY C ABD AL- c ALl, [1] 119 AH (AD 1707-08) 1733 

Diameter 132.5 mm 

Mumbai, K. R. Cama Oriental Institute 

CCA 1157 



Figure Y011.1 - Front of the astrolabe (photo by S. R. Sarma) 


1733 


Entry based on Khareghat 1950, pp. 55-74, Figs. 10-15. 
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c Abd al- c AlT (fl. 1119/1707-1126/1714) was one of the leading astrolabe makers 
of Isfahan. He is well known for the very large and very splendid astrolabe, with a 
diameter of 402 mm and a height 609 mm, which he made for Shah Hussayn Safavl in 
1124/1712. The description of this astrolabe by William Morley has become a classic 
in the literature on the astrolabe. 1734 The CCA lists ten astrolabes made by c Abd al- 
c All. 1735 

Unfortunately the date of the present astrolabe is not certain. There is a large 
cartouche on the front side of the kursT and a smaller one below the shadow squares on 
the back. Rehatsek, who was the first to study this astrolabe, notes that the larger 
cartouche on the front of the astrolabe contains a quotation from the Gulistan of the 
great Persian poet Sa c dl and that the smaller cartouche on the back contains the signature 
of the astrolabe maker and the date, which he deciphers as sancfahfi 119, and adds that 
‘the date, no doubt, standing for A. H. 119, A.D. 1707. ,1736 

M. P. Khareghat, who examined this astrolabe on 22.9.1925, also deciphered the 
smaller cartouche in the same manner, but interpreted 119 as 1190, because ‘as it 
sometimes happens, the last cypher of the year is not given here.’ 1737 

Dinshaw D. Kapadia, who edited Khareghat’s work, notices below the quotation 
from Sa c dl in the larger cartouche a date ‘1160’; he goes on to add that because 
Khareghat read 119 in the smaller cartouche, ‘the date, therefore, could not be definitely 
fixed. 1738 


1734 Morley 1856. 

1735 Chronologically, these are CCA 10, 1119/1707, Oxford, Museum of the History of Science (# 
40330); CCA 1157, 1119/1707 (?), the present astrolabe; CCA 33, 1124/1712, made for Shah 
Hussayn Safavl, London, British Museum; CCA 1158, 1126/1714, Tehran, Museum of 
Archaeology; CCA 1020, nd, Oxford, Museum of the History of Science (# 36247); CCA 1159, 
nd, Vienna, Kunsthistorisches Museum; CCA 2536, nd, Oxford, Museum of the History of Science 
(# 37940); CCA 3554, nd, Cairo, formerly Harari Collection, now probably in Cairo, Museum of 
Islamic Art; CCA 3685, nd, Newport News, Virginia, Maritime Museum; CCA 3740, nd, Newport 
News, Virginia, Maritime Museum. Not listed in CCA is an eleventh specimen: Chicago, Adler 
Planetarium (# A-69); cf. Pingree 2009, no. 29, pp. 133-137. 

1736 Rehatsek 1875, p. 328. 

1737 Khareghat 1950, p. 59. 

Khareghat 1950, p. 61. 


1738 
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To add to the confusion, the drawings of the two cartouches printed in Khareghat’s 
work show both the dates: the larger cartouche in Figs. 11 and 12 has 1160 and the 
smaller cartouche in Fig. 10 has 119. It is most probably Kapadia who was responsible 
for these drawings. Rehatsek’s sketch of the front (Fig. 2 printed 326) does not show 
any date below Sa c di’s quotation. 




Of the two dates 1119 and 1160, the former appears to be the more likely one, 
because it is closer to the other known dates of c Abd al- c AlT’s astrolabes, namely 1124 
and 1126. 

Components 

Body (d. 132.5) with kursT, shackle and two rings, rete (d. 116), 5 plates (d. 116), 
alidade, pin and horse 

Front 

The kursT is high and lobed, with a fig-leaf-shaped finial. The shackle has simple 
bases and a diamond cross section; passing through this shackle are two small rings, 
both with diamond cross-sections. The back of the kursT is blank, but on the front is 





Y011 - Astrolabe by c Abd al- c AH, [1] 119 AH (AD 1707-08) 


4053 


engraved a rhomboid cartouche, in which a very appropriate passage from Shaykh 
Sa c dl’s Gulistan is written, which translates thus: 

‘The intention of this drawing is that it should remain after us; 
for I see no permanence of life.’ 1739 

The rim of the main body is graduated in 1° and 5° and numbered in 5s as 5, 10, 
15, ... 350, 355,360. 



Rete 

The rete is constituted by a narrow Capricorn ring and a much wider ecliptic ring, 
both held together by the third tracery that joins the star pointers. The equator is not 
represented, nor the equinoctial or solstitial bars. The ecliptic is divided into the 12 


1739 


As translated by Rehatsek 1875, p. 328. 
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zodiac signs; the names of the signs are written in embossed letters; each sign is divided 
into groups of 6° and numbered accordingly in anti-clock direction. The sloping edge is 
divided in 2°. A decorative pattern is engraved on the Capricorn ring. There are 24 leaf¬ 
shaped star pointers, 11 inside the ecliptic circle and 13 outside. These are joined by a 
thin wire-like tracery. 

Interestingly the same design of the tracery is repeated in two of his astrolabes 
which are now with the Museum of the History of Science at Oxford (# 40330 of 
119/1707-8 and 36247, nd.). Obviously this design is borrowed from his more famous 
contemporary c Abd al-A’imma who uses it in several of his astrolabes (see for example, 
Figure Y009.2). 

Table Y011-1 Stars on the rete 



Star Names 

Identification 

1 

Dhanab Qaytus [. Janubi\ 

(3 Ceti 

2 

c Ayn al-Thawr 

a Tauri 

3 

Rijl al-Yusrd 

(3 Orionis 

4 

Yad Yumnd 

a Orionis 

5 

Shi'rdi Yamdmyah 

a Canis Majoris 

6 

Shfrd ShdmTyah 

a Canis Minoris 

7 

Fard al-Shujd c 

a Hydrae 

8 

Qalb al-Asad 

a Leonis 

9 

Zahr al-Dubb 

a Ursae Majoris 

10 

Qd'idah 

a Crateris 

11 

Jandh al-Ghurdb 

y Corvi 

12 

Simdk al-A c zal 

a Virginis 

13 

Simdk al-Rdmih 

a Bootis 

14 

Nayyir Fakkah 

a Coronae Borealis 

15 

c Unuq al-Hayyah 

a Serpentis 
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Star Names 

Identification 

16 

Qalb al-Aqrab 

a Scorpii 

17 

Ras al-Hawwa 

a Ophiuchi 

18 

al-Nasr Wdqi c 

a Lyrae 

19 

al-Nasr Fair 

a Aquilae 

20 

Ridf 

a Cygni 

21 

Fam al-Faras 

8 Pegasi 

22 

Sdq Yamani 

y Aquarii 

23 

Mankib [ al-Faras ] 

(3 Pegasi 

24 

Kaff al-Khadlb 

(3 Cassiopeiae 


Plates 


There are five plates, with notches at the north point. 
Table Y011-2 Plates 



<P 

Longest Day 

la 

18° 

13; 12 hours 

lb 

horizons 


2a 

22° 

13;22 hours 

2b 

32° 

14;7 hours 

3a 

25° 

13;? hours 

3b 

36° 

14;? hours 

4a 

29° 

?? hours 

4b 

34° 

14; 22 ? hours 

5a 

38° 

14;40 hours 

5b 

40° 

14; 51 hours 
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Figure Y011.5 - Plate of Horizons (photo by S. R. Sarma) 


The plates do not carry any decorations; in the plate of horizons, however, the 
argument mayl kullT is written in embossed letters and enclosed in a crown-like 
cartouche with a trifoliate finial; this is repeated eight times all over plate. 


Geographical Gazetteer 

On the inner side of the main body is engraved a geographical gazetteer of 43 
localities with their names ( al-bilcid ), longitudes ( al-tul ) and latitudes ( al-arud ), in two 
concentric circles. The arguments and the place names are written in embossed letters. 
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Figure Y011.6 - Geographical gazetteer (photo by S. R. Sarma) 

Table Y011-3 Geographical Gazetteer 


Place Names L <p 



Outer Circle 



1 

Makkah 

77; 10 

21;40 

2 

Madlnah 

75;20 

25;0 

3 

Kashan 

86;0 

34;0 

4 

Isfahan 

86;40 

32;25 

5 

Qazwln 

85;0 

36;0 

6 

Savah 

85;8 

35;8 

7 

Hamadan 

83;0 

35;10 

8 

Zangan 

83;40 

36;30 
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Place Names 

L 

<P 

9 

Nihawand 

83; 15 

34;20 

10 

Istakhr 

88;30 

35;0 

11 

Shiraz 

83;0 

29;36 

12 

Kazrun 

87;0 

29; 15 

13 

Basrah 

84;0 

30;0 

14 

Baghdad 

82;0 

3325 

15 

Ardabil 

82;30 

38;0 

16 

Tabriz 

82;0 

38;0 

17 

Maraghah 

82;0 

37;20 

18 

Nakhchiwan 

81; 15 

38;40 

19 

Dimashq 

70;0 

33; 15 

20 

Astarabad 

89;35 

36;50 

21 

Sari 

88;0 

36;0 

22 

Amul 

88;20 

36; 15 

23 

Rayy 

86;20 

35;0 


Inner Circle 



24 

Kashghar 

106;30 

44;0 

25 

Khujand 

104;35 

41;55 

26 

Samarqand 

69; 15 

39;37 

27 

Balkh 

21 ;0 

36;41 

28 

Qa’in 

93; 20 

33;40 

29 

Tun 

92;30 

34;30 

30 

Tus 

92;30 

36;8 

31 

Sabzwar 

91;30 

36;50 
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Place Names 

L 

<P 

32 

Astarabad 1740 

89;35 

36;50 

33 

Kashmir 

108;0 

35;0 

34 

Ahmadabad 

Gujarat 

108;40 

22;52 

35 

Kambayat 

109;20 

26; 20 

36 

Surat 

110;5 (?) 

20; 15 

37 

Bruj (Broach) 

110;5 (?) 

21;20 

38 

Chotpur (Jodhpur) 

119; 16 (?) 

26;36 

39 

Dakah Bangal 

104;0 

25;0 

40 

MainI 

— 

— 

41 

Badakhshan 

84;24 

37; 10 

42 

Bukhara 

97;30 

39;50 

43 

Khutan 

— 

— 


Nos. 34 Ahmadabad Gujarat and 38 Dakah Bangal occupy two cells each; 
strangely, Lahore, Delhi and Agra are not mentioned. The coordinates of 40 MainI and 
43 Khutan are not filled in. 

Back 

The back is divided into four quadrants by the vertical and horizontal diameters. 
The rim of the two upper quadrants is calibrated in 1° and 5° and numbered in 5s as 
5—90; 90—5. The upper left quadrant is engraved with 60 equidistant horizontal 
parallels, every fifth is highlighted. The upper right quadrant, surprisingly, is completely 
blank. 


1740 


Occurs already at 20; here repeated by mistake. 


4060 


Foreign Instruments in Indian Collections 


There are shadow squares in the lower half, on the left for 12 digits and on the 
right for 7 feet, with the usual labels. The rim carries cotangent scales, on the left for 
digits and on the right for feet. 

Alidade 

The alidade is 115 mm long; its sides are sloped ornately. On the upper surface 
are marks showing tangent scales. There is a pin with round head. The wedge is horse¬ 
shaped and long. 



Figure Y011.7 - Back of the astrolabe (drawing from Khareghat 1950) 

Inscriptions 

1. On the front of the kursT, the following from the Gulistan of Shaykh Sa c dl is 
engraved in a large cartouche: 

gharad nakshist kaz ma bdz manad 
kah hastT rd nami binam baqctyl. 

‘The intention of this drawing is that it should remain after us; 
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for I see no permanence of life.’ 1741 

2. On the back, below the shadow squares is again a similar cartouche in which is 
engraved 

sana'ah c abd al-'alTji 119 

‘Made [by] c Abd al- c AlI in [the year] 119.’ 

Provenance 

The astrolabe was in the Mulla Feeroze Library, Mumbai, when Khareghat 
examined it on 22.9.1925. Subsequently this library was merged with the K. R. Cama 
Oriental Institute and the astrolabe is now with this institute. 

Bibliography 
Morley 1856. 

Rehatsek 1875, pp. 327-329, Figs. 3-11. 

Khareghat 1950, pp. 55-74, Figs. 10-15. 


1741 


As translated by Rehatsek 1875, p. 328. 
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Y012® MARINER’S ASTROLABE, NOT SIGNED, NOT DATED 

French or Portuguese, ca. ad 1575 
Diameter 187 mm 

Rampur, Rampur Raza Library (# 430) 


Figure Y012.1 - Front of the Mariner’s Astrolabe (photo courtesy Rampur Raza Library) 

The Mariner’s astrolabe is a substantially modified version of the standard 
astrolabe for measuring the solar altitude on the high seas. The present specimen is made 
of brass. It is quite massive with a weight of about 1.87 kg. It carries no signature or 
date. Aside from the degree scale in front, there is absolutely no writing. The back is 
totally blank. It is in mint condition; it does not appear to have been used at the sea at 
all. 

Mr Alan Stimson, the leading authority on Mariner’s astrolabes and the author of 
The Mariner’s Astrolabe: A Survey of Known, Surviving Sea Astrolabes, confirms that it 
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is a genuine Mariner’s astrolabe. According to him, the size of the instrument and its 
style indicate that the astrolabe is either French or Portuguese, and that it was 
manufactured about the year 1575. He has assigned to this astrolabe the number NMM 
80 in his inventory. 1742 No other collection in India is known to have another Mariner’s 
astrolabe. Therefore, the present Mariner’s astrolabe at the Rampur Raza Library is a 
unique item. 

Components 

Main body, alidade with two sighting vanes, washer, pin and nut. The ring is 
missing. The astrolabe measures 187 mm in diameter and has a thickness of 11 mm. 
Though the thickness is uniformly the same, the lower half of the astrolabe appears to 
be considerably heavier than the upper half. This would ensure that the astrolabe hangs 
in a perfectly vertical plane. 



Figure Y012.2 - Detail of the degree scale (photo courtesy Rampur Raza Library) 


1742 


Letter dated 14 October 1997. 
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Front 

The circular body is surmounted by a low suspension bracket, to which a circular 
disc with a hole in the middle was joined. There must have been a ring that passed 
through the hole of this disc, but it is now missing. On the limb circles are engraved 
forming three concentric bands of scales. These are graduated only in the upper half, 
successively in single degrees, groups of 5° and 10°, but not numbered. Through 
constant use, one would easily know where the 30° mark is or the 45° mark, just as one 
reads today the dial of a watch or that of a clock where the hours are not numbered but 
indicated by simple marks. 



Figure Y012.3 - Alidade, washer and pin (photo courtesy Rampur Raza Library) 

Alidade 

A heavy alidade (length 176 mm) with elegantly tapered ends is attached to the 
front of the astrolabe. Two large sighting plates are affixed to the alidade, each 
measuring 42 x 33 x 4 mm. These are placed rather close to the centre at a distance of 
50 mm on either side. There are two holes in each sighting vane, one large and the other 
very fine. 

The alidade is held in position by means of a broad-headed heavy pin with screw- 
thread at the other end. The pin is 33 mm long. It is secured at the back with a circular 
nut having two grips. 
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Y013® KUFIC CELESTIAL GLOBE BY MUHAMMAD IBN JA°FAR, AH 834 (AD 
1430-31) 1743 

Diameter of the globe ca. 80 mm; height of the stand 117 mm 
Rampur, Rampur Raza Library 


Figure Y013.1 - Celestial Globe with Stand (photo courtesy Rampur Raza Library) 


1743 


I am highly obliged to the late Akbar Ali Khan Arshizada for deciphering and translating the Kufic 
inscriptions on this globe. 
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Muhammad ibn Ja c far ibn c Umar ibn Dawlatshah al-Kirmanl (fl. 796-834 / 
1393-1431) belongs to an important family of instrument makers from Kirman in south¬ 
eastern Persia. His grandfather c Umar is known by a single astrolabe which he made in 
AH 726. Only the mater of this astrolabe survives. 1744 Of Muhammad’s father Ja c far (fl. 
751-790 / 1349-1389), two globes and six astrolabes are extant. Two astrolabes survive 
of his son Mahmud ibn Jalal al-Kirmanl. Of Muhammad himself, two astrolabes and 
two celestial globes were known until now. 1745 The present celestial globe is the third 
extant globe made by him. His five instruments are listed below in chronological order. 

1. Astrolabe, 796 / 1393-94, Kasbah of the Oueaia, Rabat, Morocco. CCA 2710. 

2. Celestial Globe, 813 / 1410-11, diameter 67.5 mm, 35 stars, no constellation 
figures; only the globe survives but not the stand, Institut du Monde Arabe, 
Paris. 1746 ESS 61. 

3. Astrolabe, 830 / 1426-27, diameter 250 mm, Kunstindustrimuseet / C. L. David 
Collection, Copenhagen. 1747 CCA 3595. 

4. Celestial Globe, 834 / 1430-31, diameter 105 mm, ca. 60 stars, no constellation 
figures. British Museum, London. ESS 62, fig. 10. 

5. Celestial Globe, 834 /1430-31, diameter 80 mm, 110 stars, no constellation 
figures. Rampur Raza Library, Rampur. 

Muhammad’s father Ja c far made two celestial globes, both with the full set of 48 
constellation figures and about 1020 stars. The son Muhammad, however, did not follow 
the father’s footsteps. Instead he chose a simpler model with a small number of stars 
and without constellation figures in all the three globes known to us, including this one 
at Rampur. 1748 

The present globe is in good state of preservation. It is one of the few celestial 
globes with the original stand and the meridian ring fully intact. In the celestial globes, 


1744 Linton 1980, no. 163, pp. 90-91. 

1745 Linton 1980, p. 90. 

1746 Moulierac 1989, pp. 80-81. 

The Catalogue of C. L. David Collection, Copenhagen , No. 361: ‘Astrolabe of brass, incised and 
inlaid with silver, made by Muhammad ibn Jafar ibn Umar al-asturlabi, H. including suspension: 
33.5 cm. Iran, AH 830 = 1427. D 25/1986.’ 

For a comparison of the globes by the father and the son, cf. Savage-Smith 1985, p. 32. 


1748 
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the loose parts such as the meridian ring, the axis and even the stand tend to get 
misplaced or lost. A globe with an adjustable meridian ring and with a fully intact stand 
is rather rare. Towards the end of the eighteenth century, this globe was owned by a 
man called Al-Haj Ahmad Agha who got his name engraved on the base ring of the 
stand in 1213 / 1798-99. 

Globe 

The globe has a diameter of about 80 mm. It was cast as two hollow hemispheres 
which were joined together at the ecliptic. The northern half is much darker than the 
southern hemisphere. The equator and ecliptic are marked with double bands and 
calibrated as in the horizontal ring. On the ecliptic, each sign is numbered separately as 
5, 10, 5, 20, 5, 30. On the equator, however, groups of five degrees are numbered 
continuously from the vernal equinox onwards as 5, 10, 5, 20, ... 100; ... 200, ... 300, 
5, 10, ... 5, 60. Six single lines cut the ecliptic perpendicularly, marking a separate 
segment for each sign. These are the ecliptic latitude circles. Some 110 stars are marked 
by inlaid silver nails of three magnitudes. There are no constellation figures. The zodiac 
signs are named along the ecliptic. Also the names of some prominent stars are 
engraved. The Abjad numerals on the horizon ring and on the meridian ring are more 
ornate with flourishes than on the globe. 

Holes are bored at the two equatorial poles and also at the two poles of the ecliptic. 
The globe, however, is mounted on the meridian ring with an axis passing through the 
two equatorial poles. 



YOB - Kufic Celestial Globe by Muhammad ibn Jacfar, AH 834 (AD 1430-31) 
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Figure YOB.2 - Globe with the meridian ring (photo courtesy Rampur Raza Library) 


Stand 

The globe is mounted on a stand (height 117 mm) consisting of two horizontal 
rings joined by four ornate pillars. The two horizontal rings have a diameter of 110 mm, 
width of 15 mm and thickness of 7 mm. In the upper horizontal ring, there are notches 
through which the meridian ring passes, rather tightly. This enables the meridian ring to 
be adjusted for any desired terrestrial latitude. At 90° on the meridian ring, there is a 
short handle which facilitates the adjustment of the meridian ring. Perhaps it also 
functions as a movable gnomon. 

The upper horizontal ring is graduated on the inner side in single degrees. Groups 
of five degrees are marked on the outer side and numbered separately for each quadrant, 
in Abjad notation as 5, 10, 5, 20 ... 80, 5, 90. The four cardinal points are labelled. The 
meridian ring is also calibrated in the same manner. On the horizontal ring, there is an 
additional scale running from the east point and reaching up to 11 ° S, thus forming an 
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arc of 79°. This scale is divided into unequal units and labelled clockwise from the east 
point as (5), 10, (5), 20, 5, 30, 5, 40, 5, 50, (5), (60). Thus it resembles the circular 
cotangent scale for 12 digits on the rim on the back of the astrolabe. It can be seen in 
the upper right in the figure below. 



Figure Y013.3 - Horizon ring of the stand (photo courtesy Rampur Raza Library) 


Movable Gnomon 

There is one feature which distinguishes this globe. Attached to the meridian ring 
at 90° is a short handle-like projection. This is probably the movable gnomon ( muwirt ) 
mentioned by Al-BattanI in the ninth century. 1749 It has been mentioned that there is an 


1749 


Savage-Smith 1985, p. 88 ff. 
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additional scale engraved on the horizontal ring which looks like a cotangent scale. The 
shadow of the gnomon cast on the cotangent scale may facilitate the determination of 
the solar altitude. However, the cotangent scale starts from the east point and reaches 
up to 11° S only. The scale being thus on the eastern side, the shadow of the gnomon 
can fall on it only in the afternoon. In any case, this feature needs further investigation 
as it does not occur in any other extant Islamic celestial globe. 



Figure Y013.4 - Maker’s signature (photo courtesy Rampur Raza Library) 

Inscriptions 

There are three major inscriptions on the globe. The first one is engraved in three 
lines in the lower segment constituting the southern half of the sign Virgo and reads as 
follows: 

sana'ali muhammad ibn jcffcir 
ibn c umar al-asturlabi 
al mulaqqab ba jaldl 

‘Made [by] Muhammad, son of Ja c far, son of TJmar the astrolabist, who is 
known as Jalal.” 
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Figure Y013.5 - Inscription on the lower half of the globe 
(photo courtesy Rampur Raza Library) 


The second inscription is longer; it is engraved in five lines on the lower half of 
the globe, spanning across the signs of Pisces to Scorpio. It reads as follows: 1750 
rusimat hazahu al-kawdkib b ‘ad ziyddah itwdleha 
7;5 all sdfi suwar abil hasan c abd al-rahmdn 
al-sufifi sanah 834 al-hijriyah wa 805 
al-yajdjardiyah wa 1733 
al-iskandariyah. 1751 

‘These stars were placed ( rusimat ) after increasing their longitude [by] 7° 5 
according to the Suwar [al-Kawakib al-Thdbitah ] of Abu al-Husayn ibn c Abd 
al-Rahman al-Sufi in the year 834 H, 805 Yazdijird, or 1733 of the 
Alexandrian Era. ’ 


1750 This inscription is identical with an inscription on his globe at the British Museum; cf. Savage- 
Smith 1985, no. 62, p. 249. 

1751 Muhammad adopted this inscription from his father Ja c far who engraved the same wording on his 
two globes. The amount of precession added to the longitudes is, of course, different. See Savage- 
Smith 1985, nos. 7 and 8, pp. 221-223. 
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Figure YOB.6 - Inscription on the stand (photo courtesy Rampur Raza Library) 

The third inscription is in Naskh characters; it was caused to be engraved by an 
owner on the lower ring of the stand, between two legs: 
sdhib-i sdbiq bustanji bdshT 
al-hdj ahmad dghd, sanah 1213. 

‘The first owner is Bustanji, titled al-Haz, Ahmad Agha, year 1213 [Hijrl].’ 
The year corresponds to AD 1798-99.’ 

Finally, on the bottom side of the lower ring there are two short inscriptions 
recording the names of two stars: Rukbat al-Hawwa (Knee of the Serpent Charmer; r\ 
Ophiuchi) and Ra’s al-Jdthi (Head of the Kneeling Man; a Herculis). It is not clear why 
these names are written here. 


Bibliography 

Sarma 2003, no. 5, pp. 60-64. 
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YOU® SMITH’S CELESTIAL GLOBE, ENGLISH, 19TH CENTURY 

Diameter All mm 
Rampur, Rampur Raza Library 



Figure Y014.1 - Globe with stand (photo courtesy Rampur Raza Library) 


This English celestial globe, styled ‘Smith’s Celestial Globe,’ was produced, 
probably in a large number, for the Astronomical Society of London. The date cannot 
be deciphered completely, but the globe appears to have been manufactured in the 
nineteenth century. 


Y014 - Smith’s Celestial Globe, English, 19th century 


4075 


Globe 

The globe is made of papier-mache upon which is pasted a paper printed with a 
full complement of constellation figures. The surface of the globe has faded and the 
figures and legends are barely visible. 


Stand 


The globe is mounted on a wooden stand, consisting of a wooden horizontal ring 
supported by four carved legs. The legs are joined below by two cross-pieces. The 
junction of the cross-pieces supports the brass meridian ring which is graduated in 1/3°, 
1°, 5° and numbered in 10s. Probably there was also a similar brass horizontal ring 
attached to the wooden horizontal ring, but it is now missing. 



Figure Y014.2 - Maker’s inscription (photo courtesy Rampur Raza Library) 
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Inscription 

There is a long inscription, mentioning the year of manufacture in Roman 
numerals, only the first two of which (MC) are legible. The inscription reads as follows: 

Smith's 

Celestial Globe 

Containing all the principal stars 
compiled from the Works of 
M[e]la[nch]thon, Flamsteed, De la Caille, 

Havelius, Mayor, 

Bradley, Herschel, Maskelyne, 
the production of the 
Astronomical Society, London, 

MC ****, 

Sold by J. **YLD, Charing Cross, East 

Bibliography 

Sarma 2003, no. 8, pp. 74-75. 
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Y015® OTTOMAN ASTROLABIC QUADRANT, NOT SIGNED, 1136 AH (AD 
1723-24) 

Radius 93 mm 

Mumbai, K. R. Cama Oriental Institute 



Figure Y015.1 - Astrolabic quadrant on the obverse (photo by S. R. Sarma) 


The astrolabic quadrant ( rub c al-muqantcirat ) is a starkly simplified form of the 
astrolabe plate ( safihah ) made for a particular latitude. Since stereographic projections 
on the astrolabe plate are symmetrical on either side of the meridian line, the astrolabe 
plate, together with the ecliptic circle, is folded along the meridian line and folded once 
again below the horizon. 1752 A cord attached to the centre of the quadrant with a movable 
bead functions as the rete. The bead indicates the position of the sun at the time of 
observation. 


1752 


See Michel 1976, Fig. 8, and Morrison 2007, Figs, 17.1-3, which show how the plate is folded 
twice. 
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It is not known who invented this quadrant. The invention is usually attributed to 
the Jewish astronomer Jacob ben Mahir ben Tibben (ca. 1236 - 1304), better known by 
his Latin name Profatius Judaeus. 1753 But David King states that this quadrant was 
already described in the twelfth century in an Arabic manuscript of Egyptian origin, 
which was discovered in Istanbul. 1754 The author of this manuscript, however, does not 
claim the invention of this quadrant for himself; therefore, its invention must have taken 
place even earlier in the Islamic world. 

This quadrant became very popular in Turkey from the seventeenth century 
onwards. Although there are a few brass specimens produced elsewhere, the majority 
of the surviving pieces are of Turkish provenance. These are made of light wood with 
lacquer coating. Sighting vanes are created by cutting a recess in one of the radii, leaving 
the two extremities which function as the sighting vanes. There are provisions to store 
the cord and bead in these sighting vanes. 

The obverse side is prepared as the astrolabic quadrant and the reverse side as the 
sine quadrant. On both sides, lines and curves are drawn in red and black colours, so 
also the numbers and legends. Intersections of lines are marked with inlaid brass pins 
or with points in gold colour. These points sparkling under the coat of varnish make the 
quadrants very attractive. 

The present specimen has a radius of 93 mm. The cord is missing. It was made for 
the latitude of 41° which is the latitude of Istanbul. 1755 

Astrolabic Quadrant on the Obverse Side 

Since the photo is not sharp enough, the obverse side of the present specimen will 
be described with the help of the following two diagrams. The first is a sketch of the 
present specimen published by Khareghat and the second a diagram of the Profatius 
Quadrant drawn by Morrison. 


1753 Michel 1976, pp. 117-122; Morrison 2007, pp. 235-238. 

1754 King 1987b, pp. 9-10; King 2005, pp. 78-79. 

Unaware of its Turkish origin, Khareghat 1950, p. 76, assumes that it may have been made for 
Samarqand. 


1755 



Y015 - Ottoman Astrolabic Quadrant, not signed, 1136 ah (ad 1723-24) 



Figure Y015.2 - Astrolabic Quadrant (from Khareghat 1950, Fig. 17) 
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Equinoxes 


Azimuths 


Almucantars 


Tropic of Capricorn 


Altitude Scale 


Winter Solstice 

Figure Y015.3 - Astrolabic quadrant (diagram from Morrison 2007, Fig. 18-2) 


Tropic of 


Horizon 


Equator 


Summer Solstice 


Ecliptic 


The vertical radius on the left is the meridian; the line perpendicular to it is the 
east-west line; the last arc on the right is the horizon. The projections between the 
meridian and the horizon are bounded by the two tropics; the outer arc constitutes the 
Tropic of Capricorn and the inner arc near the apex is the Tropic of Cancer; between 
these is situated the celestial equator. A smaller quadrant is created within the larger 
quadrant at the apex by the Tropic of Cancer with a radius of about 26 mm. This smaller 
quadrant contains a universal horary quadrant with six arcs to represent the seasonal 
hours, which are numbered from 1 to 6. These are drawn in read colour which has faded; 
therefore not clearly visible in the photo. On the arc of this smaller quadrant is a degree 
scale, divided in 1° and numbered in 5s. 

Beyond the Tropic of Capricorn, there are four more concentric bands. The 
innermost one is divided in single degrees. In the next band, groups of 5° are numbered 
from 5 to 90 in both directions; the Abjad numbers in one direction are written in black 
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and in the other direction in red. The next two bands are filled with the scale of 
cotangents in digits (zill asabf ) and their subdivisions. 

The point where the line of horizon intersects the east-west line represents the 
vernal as well as the autumnal equinox. Three arcs radiate from the point. The middle 
arc is the celestial equator; the two outer arcs (shown with slashed lines in Morrison’s 
diagram) are the segments of the ecliptic circle. Here each segment contains two 
quarters of the ecliptic circle, superimposed one upon the other. Thus the inner segment 
from the vernal equinox to the summer solstice on the Tropic of Cancer, represents the 
three signs Aries, Taurus and Gemini; the same segment in the reverse direction 
represents the three signs Cancer, Leo and Virgo. Likewise, the outer segment, from the 
[autumnal] equinox to the winter solstice situated on the Tropic of Capricorn represents 
the three signs Libra, Scorpio and Sagittarius; the same segment in the reverse direction 
represents the three signs Capricorn, Aquarius and Pisces. 

Upon this frame are drawn almucantars or equal altitude circles. They appear to 
have been drawn for each 2°. Azimuth arcs are drawn for each 5° and numbered; every 
third of these representing 15° is in black and the others in red. 

The altitude circles and azimuth arcs which are extended beyond the east-west line 
are equipped with a scale to measure the excess of the half day light over 90°. 

Prayer lines 

Three arcs are drawn between the tropics. In Figure Y015.2, these are numbered 
as 1,2 and 3 in red. Arcs 1 and 2 represent the beginning and end of the afternoon prayer 
c asr; these carry the labels 'asr awwcil and [ c asr\ thanT respectively. The label of arc 3 is 
difficult to decipher; probably it indicates a twilight prayer, either fajr at the daybreak 
or shafaq at nightfall. 

There is also an arc to indicate the direction of the qibla. It is drawn between the 
azimuth arcs for 25° and 30°, i.e., roughly at 27°, and labelled as irtifa’ samt qiblah 
(elevation of the azimuth of qibla). The horizon is labelled (5) as al-ard ha (zero 
altitude). The year of manufacture (6) is written above the meridian as sanah 1136, 
which corresponds to AD 1723-24. 
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Figure Y015.4 - Sine Quadrant on the reverse (photo by S. R. Sarma) 


Sine Quadrant on the Reverse Side 

The reverse side shows a common sine-cosine quadrant with 60 horizonal and 60 
vertical lines, both sets of lines being are drawn at equal distances. The lines are drawn 
in red colour, but every fifth is in black. Along the two radii, the lines are numbered in 
5s in both directions; the numbers in one direction are coloured black and the other 
direction red. 

The arc is divided into 1 ° and 5°; groups of 5° are numbered from 5 to 90 in both 
directions; the numbers in one direction are coloured black and the other direction red. 

Semicircles are drawn along the two radii to facilitate the determination of sines 
and cosines. With the apex of the quadrant as the centre, a quarter circle is drawn with 
a radius of 24 of the 60 parts of the radii of the main quadrant; this is the circle of 
obliquity. 

The points of intersection of the horizontal and vertical black lines are marked in 
golden ink or with inlaid brass pins; these points sparkle against the red background. 
Similar gold points are marked along the vertical and horizontal lines of 12 units as 
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counted from the apex. Moreover, the 6th and 7th cells in the 6th and the 7th rows as 
also the 2nd cell in the 11th row are filled with gold points. 

Bibliography 

Khareghat 1950, pp.75-82. Figs. 16-17. 

Michel 1976, ch. XVI, pp. 117-120 (Profatius’ Astrolabe Quadrant). 

Morrison 2007, chs. 17 (Astrolabe Quadrant) and 18 (Profatius Quadrant), pp. 221-238 
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Y016 OTTOMAN ASTROLABIC QUADRANT, NOT SIGNED, NOT DATED 
Radius ? 

Hyderabad, Saidiya Library 



Figure Y016.1 - Astrolabic quadrant on the obverse (photo by Ahmed Athaullah) 

This astrolabic quadrant also appears to have made for the latitude of Istanbul at 
41 °. The design is substantially the same as in the previous specimen, with three prayer 
lines and an arc to indicate the direction of the qibla. 


Y016 - Ottoman Astrolabic Quadrant, not signed. Not Dated 
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As in the previous specimen, here also the quadrant is filled with 60 horizontal 
and 60 vertical lines exactly in the same manner. However, there are no semicircles on 
the two radii and no quarter circle of obliquity. But the 6th and 7th cells in the 6th and 
the 7th rows are filled with gold points as in Y015. 
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Y017® GUNTHER’S QUADRANT, AD 1768 (?) 

Radius 112 mm 

Varanasi (= Benares), Sampurnanand Sanskrit University, Sarasvati Bhavan Library 





Figure Y017.1 - Gunter’s Quadrant (photo by S. R. Sarma) 


This type of quadrant was designed by Edmund Gunter (1581-1626), who taught 
mathematics and astronomy at Gresham College, London. He published the description 
of the quadrant in his The Description and Use of the Sector, Cross-Staff and other 
Instruments. Jim Morrison describes, with detailed diagrams, its construction and use; 
he also discusses a number of problems which can be solved with this quadrant. 1756 


1756 


Morrison 2007, ch. 19, pp. 239-250. 
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This quadrant is not constructed by folding the astrolabe as in the astrolabic 
quadrant, but in a different manner. The disposition of the circles on this quadrant can 
best be understood from the diagram given above (Figure Y017.2). 

Here the horizontal radius forms the meridian and the vertical radius the right 
horizon. The inner arc represents the equator. The ecliptic and the horizon are shown as 
slashed arcs. They meet the equator at the vernal equinox. The outer arc represents the 
tropics. Beyond the outer arc is a calendar scale, divided in months and days, and the 
degree scale. The vertical radius carries a declination scale. Between the two arcs which 
represent the equator and the tropics are the stereographic projections of azimuth curves 
(dotted) and hour lines. Between the inner arc and the apex is a shadow square. 
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The present specimen at Varanasi has a radius of 112 mm. Its construction follows, 
more or less, Morrison’s diagram reproduced above; but it does not contain the shadow 
square at the apex. The reverse side is blank. Here the year 1768 is scratched with a 
sharp object; it can be the year of its manufacture. 

The Sampurnanand Sanskrit University was originally a college founded by the 
British Colonial administration, and several Englishmen were associated with this 
college. The Gunter’s quadrant must have been brought by one of these Englishmen. 

At a later point, a Brahmin assistant of the library wrote in ink on the back of the 
quadrant om srT-samkata-devyai namah (salutation to the glorious Samkata-devI). 

Bibliography 

Morrison 2007, ch. 19, pp. 239-250. 
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Y018® GEOCENTRIC MODEL OF THE SOLAR SYSTEM BY FRANQOIS LE 
MARIEE, PARIS 

Not dated, early eighteenth century 
Diameter of the base plate 328 mm 
Jaipur, Jai Singh’s Observatory 



Figure Y018.1 - Model of the Solar System (photo by S. R. Sarma) 


This is a simple device to demonstrate the geocentric or Ptolemaic solar system 
with the orbits of the planets and their epicycles. It carries the name of a French 
instrument-maker Francois le Mariee, Paris. It may have been brought to Sawai Jai 
Singh by one of the Jesuit astronomers who visited his court. 

The model consists of a circular base plate with a low suspension bracket to which 
is added a small shackle and a large ring, as is done in an astrolabe. The periphery of 
the base plate is graduated in Vi degrees and marked with the names of the twelve zodiac 
signs and the twelve month names in French. Upon this base plate are arranged six discs 
of gradually diminishing diameters to represent the orbits of the six planets; they are 
arranged in such a manner that each disc rotates around a different axis. To each disc is 
attached a smaller disc which represent the epicycle of the respective planet. 
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Figure Y018.2 - Five upper discs (photo by S. R. Sarma) 


On all the six discs, the names of the planets are engraved. Starting from below, 
these names are ‘Saturn En Son Epicycle’ (Saturn in its epicycle), ‘Jupiter En Son 
Epicycle’, ‘Mars En Son Epicycle’, ‘Le Soleil En Son Epicycle’, ‘Venus En Son 
Epicycle’, and ‘Mercur En Son Epicycle’. 

When I saw the device in 1991, the pin joining the base plate and the disc of Saturn 
with the rest was broken and two parts are kept separately. The Figure Y018.2 shows 
the five discs of Jupiter to Mercury. 


Bibliography 
Sharma 2016, p. 189. 
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Y019 PORTABLE ORRERY MADE BY W. JONES AND SOLD BY HIM AT 
HOLBORN, LONDON, W & S. JONES 

Not dated, early nineteenth century 
Dimensions ? 

Hyderabad, Saidiya Library 



Figure Y019.1 - Orrery (photo by Ahmed Athaullah) 


The orrery is a mechanical model for demonstrating the motion of the planets 
around the sun, and the movements of the satellites around the planets. It is moved by 
hand or driven by clockwork. It was very popular in England in the eighteenth and the 
early nineteenth centuries. The name ‘Orrery’ is derived from one of the early 
specimens made for Charles Boyle, the fourth Earl of Orrery by John Rowley around 
1712. 

The present specimen is made by William Jones, who also published a book 
describing its construction and use. Except the photo, no other information is available 
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about it. Therefore, we quote the description of the base plate from William Jones’ work 
(p. 20) to give the period flavour: 

‘The board on which the Machines turn, has pasted on it a new printed paper, 
coloured and varnished ; near the outward edge of which are several circles: 
The first or outward circle is divided into twelve months of the year, and the 
next into their respective days ; the two inmost circles have the twelve signs 
of the Zodiac, with their proper characters and names, each sign containing 
30 degrees, or the whole of 360° [...]. 

‘It has also four divisions made by lines drawn from the first degree of 
Cancer, the first degree of Capricorn, the first degree of Aries, and the first 
degree of Libra ; between these four lines are written the four Seasons of the 
Year, the lines denoting their Beginning, Duration, and End, and along these 
four lines are written the length of the day and night, and the distinction of 
the Equinoxes. 

‘The inner circle contains a view of the diameters of the Planets, in 
proportion to each other, and to that of a Globe the diameter of the board for 
the Sun: among them is the new discovered Planet, the Georgium Sidus, 1757 
of the comparative size now estimated [...] and a small representation of the 
appearance of a Comet.’ 

Bibliography 

William Jones, The Description and Use of a New Portable Orrery..., 2nd edition, 
London 1784; 

https://ia802608.us.archive.org/35/items/descriptionandu00jonegoog/descriptio 

nanduOOjonegoog.pdf 

[also https://goo.gl/9SfLiM, last accessed in November 2017] 

Holbrook, Anderson & Bryden 1992, pp. 63-64, Fig. 104. 
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William Herschel, who discovered the planet, named it ‘Georgium Sidus’ (Georgian planet) after 
his patron George HI, but later the name was changed to Uranus. 
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Z. FAKE ASTRONOMICAL INSTRUMENTS 

INTRODUCTION 

Since scientific instruments fetch fabulous prices in the international antique 
market, there is now a growing industry that fabricates fake astrolabes, celestial globes 
and other instruments for the tourist market. This section is concerned with fakes 
instruments with Arabic/Persian engravings. There does not seem to be any demand for 
Sanskrit items; I am aware of just one fake Sanskrit astrolabe (Z004). 

Fake astrolabes 

The majority of fake astrolabes with Arabic/Persian engravings found in museums 
were manufactured in Iran, in particular in Isfahan, and imitate the style of astrolabes 
produced by c Abd al-A’imma and his contemporaries. The Adler Planetarium in 
Chicago has as many as twelve such fake astrolabes. 1758 

In India, one of the centres where fake astrolabes and celestial globes are being 
produced is Moradabad (28;50° N and 78;49° E) in the state of Uttar Pradesh, which is 
famous for its brass industry. At one time, Bombay was supposed to be such a centre; I 
have heard that fake instruments are being produced in Jaipur as well. The fake 
astrolabes that are coming now from Moradabad can be identified by the following 
features. 

Alidade 

Generally these fake astrolabes are made without alidades at the back for quite 
practical reasons. If an astrolabe is equipped on the back with an alidade in which two 
sighting plates jut out, it is difficult to place the astrolabe on its back and it is even more 
difficult to stack several astrolabes one upon the other for transport. Therefore, alidades 
are avoided. But without an alidade, the astrolabe cannot be used for any observation, 
i.e., for measuring the altitude of the heavenly bodies. 


1758 


Described and illustrated in Pingree 2009, nos. 36-47, pp. 172-195. 
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Degree scales 

Quite often the fake astrolabes do not have degree scales on the rim in the front 
and on the back. Instead, they are occasionally filled with the anthropomorphic figures 
of the zodiac signs (Z001 and Z003). Sometimes the rims are engraved with scales 
divided in an arbitrary manner, not in conformity with the sexagesimal division of circle 
into 360°. 

Abjad Notation 

Wherever there are scales, attempts are made to number them in Abjad notation 
without any understanding of this notation; some pseudo Arabic alphabets are added 
arbitrarily. Even the common Arabic/Persian numerals are not always used correctly. 

Rete 

The rete is made with perforations as in a genuine astrolabe. In a genuine astrolabe 
the outer ring of Capricorn is not graduated, but it is often graduated in fake astrolabes, 
but not in correct sexagesimal division of the circle. In a genuine astrolabe, the ecliptic 
ring is divided into 12 zodiac signs, labelled with their names, and each sign is 
subdivided into 30 degrees. Sometimes fakes carry the names of the zodiac signs, 
written correctly, but their subdivisions are often very irregular. The tracery of the 
perforated part should contain star pointers with their names engraved upon them. In 
fake astrolabes, the star pointers are never placed correctly and the names engraved on 
them often make no sense. 

Plates 

The plates are invariably engraved only on one side. There is no mechanism to 
lock them in position so that they do not rotate around the pin. The altitude circles, 
azimuth arcs and lines of seasonal and equal hours are copied reasonably correctly, but 
these are not numbered properly. Often the names of Islamic lunar months, names of 
zodiac signs and other irrelevant material are engraved indiscriminately. In the three 
fake astrolabes Z001, Z002 and Z003, the main body and rete differ in each case, but 
the plates are exactly similar and must have been derived from a common source where 
originally all there insertions must have been made. 
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Back 

The back is generally divided into four quadrants. But, the rim of the two upper 
quadrants either do not carry degree scales, or if they do, the scales are not correctly 
divided and numbered. In the trigonometric quadrant on the upper left, the radius is 
divided into 60 divisions, or into sub-multiples of 60, and from the marks of these 
divisions perpendiculars are drawn up to the arc. But fake astrolabes are engraved with 
any arbitrary number of horizontal and vertical parallel lines. Likewise, the zodiac 
quadrant on the upper right is engraved with an arbitrary number of quarter circles and 
labelled with meaningless scribbles. 

In the lower half, the four scales in the shadow squares are divided arbitrarily and 
not into 7 feet and 12 digits. In the semi-circular scales which enclose the shadow 
squares, one of the scales is filled correctly with the names of the zodiac signs, but the 
other scales are engraved with meaningless writing. 

Quality of engraving 

The legends and numbers are engraved with irregular strokes of the chisel and not 
in fluid lines as in the medieval astrolabes and celestial globes. 

A striking feature of these fake astrolabes is that all empty spaces are filled with 
decorative motifs of flowers and leaves. 

Sometimes fake astrolabes carry the names of well-known instrument makers like 
c Abd al-A’imma 1759 or even the names of great astronomers like Naslr al-Dln al-TusI 
(Z001), or just fictitious names. Sometimes they carry fictitious dates as well; the year 
1142 Hijrl (AD 1729-30) occurs often in the fake astrolabes seen by me. 

Fake Celestial Globes 

No fake celestial globes produced in Iran or elsewhere have come to light; they all 
appear to be fabricated exclusively in India. Many of these are cast as single hollow 
spheres by the Tost wax’ process, a technique in which India specialized in the 
seventeenth century. 


1759 


Cf. Gingerich, King & Saliba 1972. 
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In 1992, we saw at Bangalore two celestial globes which appeared to have been 
cast as single hollow spheres. One of these, with a diameter of 150 mm, carried the 
inscription stating that it was the work of Muhammad Salih Tatawl with the date 1073 
HijrT (AD 1662-63). On this globe, the celestial equator and the ecliptic are represented 
by double bands of lines. The narrower band is graduated in single degrees, while on 
the broader band groups of 6° are marked and numbered correctly in Abjad notation. 
The tropics, polar circles and those around the ecliptic poles are marked by single lines. 
Likewise, the six ecliptic latitude circles and the solstitial and equinoctial colures are 
also represented by single lines. The 48 classical constellation figures are engraved and 
the positions of about 1020 fixed stars are indicated by dots enclosed within small 
irregular circles. There is a dark finish on the surface of the globe. Against this 
background, the engraved star points, constellation figures and circles stand out clearly. 

The globe is mounted on a stand consisting of a horizontal ring supported by four 
baluster-like legs which are joined below by two cross-bars. Like the equator and the 
ecliptic on the globe, the horizon ring also has two bands of lines. The narrower band is 
graduated in single degrees and the wider band in groups of 6° which are, however, not 
numbered. The axis of the globe is permanently fixed to the horizontal ring, and there 
is no provision for a meridian ring. 

The second celestial globe is much larger with a diameter of 210 mm and is not 
engraved with the maker’s name and date. Otherwise it was identical with the first globe 
in all respects. 

Therefore we assumed that we discovered an unrecorded celestial globe signed by 
Muhammad Salih and another that could easily be attributed to him. 1760 But Emilie 
Savage-Smith argued convincingly that the iconography of the constellation figures on 
these globes starkly deviates from the standard iconography of Indo-Persian celestial 
globes and that these globes are modern fabrications. 1761 Indeed, several globes of this 
type came into the international market about that time. None of them carried the 
signature of Muhammad Salih, but they displayed the same degenerate iconography, 


1760 Sarma, Ansari & Kulkarni 1993. 

1761 Maddison & Savage-Smith 1997, part 2, pp. 406-408 (Appendix 1: Modem Indian Globes); see 
also the Introduction to the section G above. 
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and were mounted on the same type of stands, with the axis permanently affixed to the 
horizontal ring. 1762 

But the globes that are being produced in more recent times (e.g., Z005) not only 
deviate from the standard iconography of constellation figures, but they are also 
engraved with far more figures than the conventional 48, all placed at random according 
to maker’s whim. The Abjad symbols that are used on these globes have hardly any 
relation to the standard notation. 

Collages 

A new phenomenon of recent times are collages or rather monumental medleys of 
different astronomical instruments, such as globes imbedded inside astrolabes or 
astrolabe-like objects imbedded upon what look like celestial globes. 1763 Dr Owen 
Cornwall saw some specimens in New Delhi and sent me the following photos. 


1762 See, e.g., Christie’s, London, auction catalogue of 25 June 1997, lot 19, p. 12 (d. 253 mm); auction 
catalogue of 24 June 1998, lot 80, p. 48 (d. 191 mm); lot 81, p. 49 (d. 114 mm); on the same p. 49 
are to be found two other fake globes mounted on different types of stands: lot 82 (d. 124 mm); lot 
83 (d. 203). 

1763 Savage-Smith 2017, pp. 7-8. 
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Figure Z1 - Collage of astrolabes and globes (photo by Dr Owen Cornwall) 


Here the main body has the outline of an astrolabe, in which a globe is incorporated 
at the top and five openwork discs resembling astrolabe retes are affixed symmetrically 
on the body. The empty spaces are filled with diagrams of the terrestrial globe, the 
names and figures of the zodiac signs, the names of the Islamic lunar months and 
geometrical and floral patterns. 




Introduction 


4099 



Figure Z2 - Detail of the Figure Z1 (photo by Dr Owen Cornwall) 


Two extravagant specimens of this genre are Z006 and Z008 where uncommon 
talent in metalwork is wasted in creating pseudo-astronomical-astrological artefacts. 
But, of course, these are not the solitary examples. A piece almost identical with Z006 
came up for auction in 1998 (Z007) and one similar to Z008 is said to be with the Osaka 
Science Museum in Japan. There may be many more this kind. 
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ZOO 1 ® MY ASTUL LOB 
Late 20th century 

Diameter 228 mm, height 307 mm, thickness 10 mm 
Diisseldorf, PC 



Figure Z001.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This item was on sale in the Tibetan Market on Janpath in New Delhi in 2001. 
I tried to bring down the price by mentioning all the faults in it, but the shop-keeper 
asked me to consider the weight of the piece and all the nice decorations on it. More 
than these, it was the amusing name Astul Lob engraved inside cartouches on both sides 
of the kursT which induced me to buy it for 2000 rupees. Since then, it has served me 
well as a didactic piece; whenever people show me what they think are genuine 
astrolabes, I tell them that they are fakes just like my own fake astrolabe. 



The limb on the front and the rim at the back do not carry degree scales and no 
provision is made for the alidade at the back. The rete is perforated to look like a genuine 
rete, but does not contain any star pointers; the circular scales on it are inaccurate and 
the engraved names meaningless. Therefore, this piece cannot be used for measuring 
the angles of altitude of the sun in the daytime or of the stars at night which is the first 
task an astrolabe is expected to perform. 

The artisan who made it tried to imitate copies of astrolabe parts without 
understanding their function or the sexagesimal notation employed in astrolabes. He is 
familiar with the Arabic names of the 12 zodiac signs and their figurative 
representations which he tried to incorporate in this specimen. He also added here and 
there the names of the cardinal directions and the names of the Islamic and English 
months. 
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The year 1142 h[ijrl] (AD 1729-30) is engraved on the plate for 27°, on the plate 
for 0° + 90° and twice on the plate for multiple horizons. But below the shadow squares 
on the back is sanah 1130 h[ijrT] which translates to AD 1717-18. Both are fictitious 
dates; this fake astrolabe was produced sometime in 1990s. 

Moreover, the plate of multiple horizons carries an absurd statement that this 
blessed astrolabe is the work of Naslr al-TusI in the year 1142 Hijrl, although the great 
Naslr al-Dln al-TusI lived some five hundred years before this date. 

Components 

Main body (d. 228) with a high kursT, shackle and ring, rete (d. 194), 5 plates (all 
of different diameters 191, 189, 189, 190, 190), pin and wedge. No alidade. The wedge 
is securely attached to the ring by a chain. 

Front 

The limb, kursT and the back are made of one piece. The ring is quite large with a 
diameter of about 54 mm; the shackle is decorated with a floral design in low relief. The 
kursT is also adorned on both sides with a floral design; there is a floral decoration all 
along the edge. On the kursT is an outline image of the terrestrial globe and a cartouche 
which carries the name astul lob, a miswriting for asturlab. These are repeated on the 
back of the kursT as well. 

The limb on the front and the rim on the back do not carry degree scales, but are 
filled with twelve roundels containing the figures of the signs of the zodiac and twelve 
cartouches containing their names. The names and their sequence are correct on both 
the sides, but the images are crude approximations and sometime they do not match with 
the names. Thus the twins of Gemini are labelled as Thawr (Taurus) and the figure of 
the balance (Libra) carries the names Sunbulah (Virgo)! On both sides the empty spaces 
next to the roundels and cartouches are filled with floriate patterns. 
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Figure Z001.3 - Rete (photo by S. R. Sarma) 


Rete 

In the rete the two rings, the outer ring of Capricorn and the inner ring of the 
ecliptic, are both graduated. The outer ring is divided into 24 parts and each part is 
subdivided in 6 units. The inner ring is divided into 38 units which are numbered in an 
arbitrary manner. The east-west bar is also divided and numbered in an erratic style. 

The tracery joining various star-pointers is crudely copied from some genuine 
astrolabe and filled with leaf patterns. There are four labels which make no sense; one 
of these reads astul lob. 
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Plates 1764 

There are five plates, each of a different diameter. They are not equipped with lugs 
to ensure that they remain firmly in position. They are engraved only on one side, the 
other side is not even properly cleaned. Two plates are designed for use at latitudes 24° 
and 21°. One plate carries the double projections for 0° and 90°. The last two are for 
the ecliptic coordinates and multiple horizons. The circles and lines are drawn 
reasonably correctly; but on all plates, outside the peripheral circle of Capricorn, two 
other concentric circles are drawn with some pseudo -Abjad letters engraved between 
them. Moreover, the plates are not properly identified with appropriate labels. Instead 
they are filled unnecessarily with the names of the Islamic and English months. Since 
the cardinal directions al-mashriq (east) and al-maghrib (west) are normally written 
above the horizon, an attempt is made to do justice also to the other two directions al- 
junub (south) and al-shamcil (north) by adding them inappropriately on some plates. 

Interestingly, the next two specimens (Z002 and Z003) also are equipped with the 
same plates filled in the same manner with irrelevant material; I have also seen similar 
plates in some other spurious astrolabes. All these must be based on a common source, 
which again must have been a fake. 


1764 


Mubashir Ul-Haq Abbasi has very kindly deciphered and translated some of the unusual 
engravings on the plates, for which I am highly grateful to him. 
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This plate is engraved with the three concentric circles of Capricorn, equator and 
Cancer, and the arc of the oblique horizon with the labels al-maghrib on the west and 
al-mashriq on the east. In the centre, inside the circle of Cancer is written on the left 
sab c ah wa c ishrun (twenty-seven) and below it 27 in common Arabic/Persian numerals; 
on the right ’alfmai’ah ithnan ’arbcfun (one thousand one hundred forty-two) and below 
it h[ijrT] 1142. This implies that the plate is calibrated for the latitude of 27° and that it 
was produced in the year 1142 ah (ad 1729-30). 

However, the configuration of the circles do not support the numerical value given 
to the latitude. Above the oblique horizon are drawn 14 altitude circles at uniform 
distances, roughly one for each 6°, with the circle for 24° passing through the centre. 
This shows that the plate is actually drawn for the latitude of 24°. 
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The altitude circles are numbered on both sides of the meridian line, once in 
common numerals and once in Abjad, both times very erratically. Azimuth circles are 
drawn for every 30° above the horizon and for every 10° below the horizon; the 
numbers are sporadic but not all are wrong. In the lower half are lines for seasonal hours 
and lines for equal hours drawn from the western horizon. The latter are numbered from 
the western horizon from 1 to 13 in common numerals, quite correctly. The month name 
Rabf al-Awwal is written at the top across the meridian line. 


Figure Z001.5 - Plate for Lat. 27° (photo by S. R. Sarma) 

This plate is also engraved with concentric circles of Capricorn, equator and 
Cancer, plus the arc of the oblique horizon with the labels al-maghrib on the west and 
al-mashriq on the east. Above the oblique horizon, 14 altitude circles are traced at 
uniform distances, roughly one for every 6°. The centre is roughly on 27°. The circles 
are numbered in common numerals erratically on both sides. Azimuth circles are drawn 
for every 30° above the horizon and for every 10° below the horizon, but without proper 
numbers. 
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In the lower half, lines for seasonal hours and lines for equal hours drawn from 
the western horizon; these are also not properly numbered. 

In the upper part is written the month name Safar Muzaffar (victorious Safar ) on 
the left and the date 1142 h[ijrT] on the right. The date is repeated in the centre with 11 
on the left and 42 on the right. The cardinal directions al-juniib and al-shamal are 
written, not quite appropriately, on either side of the meridian at the centre. 

In the space between the circles of equator and Cancer, the names of the twelve 
English months are copied as they are pronounced by Arabic-speakers: Yanayir 
(January), Fibrayir (February), Maris (March), Ibril (April), Mayu (May), Yunyu (June), 
Yulyii (July), ’ Aghustus (August), Sibtambir (September), Uktubar (October), Nufambir 
(November) and DTsambir (December). These too do not belong on an astrolabe. 
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This plate is engraved with a double projection for 90° (north pole) in the upper 
half and for 0° (equator ) in the lower half. Above the horizontal diameter, al-maghrib 
is written on the west and al-mashriq on the east; in the lower half al-shamal and al- 
janub added inappropriately on either side of the meridian at the bottom. 

In the upper half, the names of Islamic months ae written in a semi-circle from 
right to left: Muharram, Safar Muzaffar, Rabf al-Awwal, Rabf al-Thdm, Jamada al- 
Uld, Jamada al-Akhirah, Rajab; below the semi-circle are the two names Sha c bdn and 
Ramadan; in the next line is written hij[rT] 1142 at the centre; below this awwal on the 
right and some undecipherable word on the left. It is interesting that only the month 
Safar is mentioned with the attribute muzaffar (victorious). This expression is engraved 
on other plates as well. However, these month names have no relevance to this astrolabe 
plate. 



Figure Z001.7 - Plate for the ecliptic coordinates (photo by S. R. Sarma) 
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This plate is designed for the latitude of 66;30 which is the complement of the 
obliquity 23;30°. The ecliptic circle is drawn, but the names of the twelve zodiac signs 
are not written along the ecliptic circle. Azimuth circles are drawn for every 10° and 
these are numbered 10, 20, 30, separately in each zodiac sign. Altitude circles are drawn 
for every 6°, but these are not properly numbered. 

Above and below the Capricorn circle are written al-shamal and al-janub. The 
name of the plate is not written, but the month name Rabf al-Akhir is engraved on the 
upper left. 



Figure Z001.8 - Plate with multiple horizons (photo by S. R. Sarma) 


On this plate, besides the three concentric circles of Capricorn, equator and 
Cancer, half horizons are drawn in four sets, together with the declination scales along 
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the four radii on either side of the equator. The numbers of the half-horizons and those 
on the declination scales are erratic. 

The four quadrants are filled with the names of the cardinal directions, names of 
Islamic months, names of seasons and so on, none of which belong here. Thus the 
quadrant on the right carries the names al-mashriq (east), Ramadan (month name) and 
al-harr (summer). The upper quadrant has al-Maghrib (west), Muharrum (month name) 
and the year 1142 h[jrii], The quadrant on the left is engraved with al-janub (south), 
Shawwdl (month name) and al-shitd’ (winter). The lower quadrant has five lines of 
engraved text; the three on the right are al-shamdl (north), Rajab al-Murajjab (honoured 
Rajab) and al-hawd’ (the air). On the left is a cartouche. Above the cartouche is written 
asturldb barak khairi (the blessed astrolabe); inside the cartouche c amal muhammad 
nasir al-tusi 1142 hijri (the work of Naslr al-TusI, 1142 Hijrl). 



Figure Z001.9 - Inner surface of the mater (photo by S. R. Sarma) 
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On the inner surface of the mater is engraved what appears to be a geographical 
gazetteer, but which is actually a jumble of unconnected words and numbers in four 
circles. In the outer circle, above the horizontal radius on the right is Akrah for Agra, 
but followed by the meaningless number 201918; there is also the month name 
Muharram followed by another meaningless number 21818 at the bottom. 

Some of the cells are filled with floral pattern against a background. Most 
interesting is the pattern of the background caused by lathe marks in the shape of 
concentric circles. 



Figure Z001.10 - Back of the astrolabe (photo by S. R. Sarma) 
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Back 

The back is divided in four quadrants by the vertical and horizontal diameters. The 
trigonometric quadrant on the upper left is filled with 21 horizontal parallels and 23 
vertical parallels; both numbers are incorrect and the lines are not quite straight. 

The upper right quadrant is divided by quarter circles into 6 segments; these are 
filled with floral patterns against a background which is alternately plain or dark. 

In the lower half there are shadow squares. On the left the vertical and horizontal 
scale is divided in 9 divisions and numbered from 1 to 9 in common Arabic/Persian 
numerals. On the right, the vertical and horizontal scales are divided in five divisions 
and numbered as 1, 2, 3, 9, 7! The labels of the four scales are copied incorrectly from 
the source. 

In the space below the square on the right is engraved a date sanah 1130 h[ijri] 
which translates to AD 1717-18. 
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Z002 ® FAKE ASTROLABE 
Late 20th century 

Diameter 172 mm, height 221 mm, thickness 8 mm 
New Delhi, PC 



Figure Z002.1 - Front of the astrolabe (photo by S. R. Sarma) 
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This fake astrolabe displays good workmanship with pleasant floral designs 
embossed on both sides of the kursi and all along the entire thickness, but all this is 
marred by highly idiosyncratic rendition of Abjad notation. 

Components 

Mainbody(d. 172) with kursi and ring, rete (d. 150, t. 1.5),5plates (d. 151).There 
is no shackle; a ring is inserted in the hole at the top of the kursi, and another ring of the 
same size is joined to the first ring by a chain. There is a pin with a flat circular head, 
the wedge is equipped with a thick grip. No provision is made for the alidade. 

Front 

The limb, kursi and the back are made of one piece. Each quadrant of the limb is 
divided into 13 parts and each of these parts is subdivided in 4 units; thus the entire 
circle is divided in 208 units instead of 360 degrees! The 13 parts are numbered in Abjad 
notation somewhat erratically: 6, 12, 18, 24, 36, 42, 68, 66, 60, 72, ?, 44, 90. The 
numbering starts at the horizontal radii and reaches up to the vertical radii. 



Figure Z002.2 - Rete (photo by S. R. Sarma) 
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Rete 

The rete is a poor imitation of the rete in the well-known astrolabe made by Hamid 
ibn Khidr al-Khujandl in 374 AH (AD 984-85) and the engravings do not make much 
sense. 

Plates 

There are five plates; three are for latitudes 24°, 21° and for multiple horizons; 
two plates carry identical projections for 0°+90°; there is no plate for the ecliptic 
coordinates. The engravings are exactly as in the preceding specimen Z001, with a pair 
of concentric circles outside the peripheral circle of Capricorn, with the names of 
Islamic and English months and the wrongly placed labels al-shamal and al-janub. 



Figure Z002.3 - Plates (photos by S. R. Sarma) 
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Figure Z002.4 - Inner surface of the mater (photo by S. R. Sarma) 


The inner surface of the mater is engraved with what appears like a geographical 
gazetteer, but which is actually filled with a meaningless jumble of words and numbers. 
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Figure Z002.5 - Back view (photo by S. R. Sarma) 


Back 

On the back, the rim of the two upper quadrants is divided in 6 units each, which 
are labelled with pseudo- Abjad symbols. The upper left quadrant is filled with 24 
horizontal parallels, upon which is superimposed a universal horary quadrant with six 
arcs of seasonal hours, but without any labels. 
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The upper right quadrant is divided by quarter circles into 12 segments, which are 
labelled at both sides with meaningless scribbles. Upon these segments are 
superimposed two sets of curves; one is the azimuths of qibla for five cities which are 
not properly identified; the other is of sun’s midday altitude throughout the year at seven 
terrestrial latitudes which are not identified. 

In the lower half, immediately below the horizontal diameter is a crude imitation 
of double shadow squares, with identical numbered scales on both sides of the meridian. 
The horizontal scales are divided in 4 parts and the vertical scales in 5 parts. The 
numbers are imitation Abjad. 

The shadow squares are enclosed by five semi-circular scales. The outer one is 
divided in 12 cells. The first cell at both ends is engraved with zill asabf (shadows in 
digits) and the other cells with words of no significance. The second scale carries the 
names of the 12 zodiac signs which are correctly written. The other scales are filled with 
numbers and words of no significance. 
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Z003 ® SPECTACULAR FAKE ASTROLABE 
Late 20th century 

Diameter 858 mm, height 1045 mm, thickness 30 mm 
Lucknow, PC 



Figure Z003.1 - Front of the fake astrolabe (photo by S. R. Sarma) 


This spectacular fake astrolabe, lavishly decorated with beads of turquoise, adorns 
the wall behind the reception desk in a luxury hotel, which shall not be identified. It 
consists of a very large circular plate (diameter 858 mm) which is surmounted by a 
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triangular kursl. The circular body and the kursi are cut from a rather thin brass sheet. 1765 
To the front side of this sheet is attached a thick circular rim (77 mm wide, 30 mm thick) 
by means of a series of brass nails, the tips of which have been hammered flush with the 
surface of the back. The rim extends over the entire surface of the kursi. The upper 
surface and the sides of the rim are decorated with ornamental patterns. There is no 
alidade at the back. 



Figure Z003.2 - Zodiac sign Aries (photo by S. R. Sarma) 


Front 

The limb carries no graduations; instead, there are twelve brass roundels 
embedded at equal distances, containing embossed figures of zodiac signs, starting with 
Aries at the top and proceeding anti-clockwise. These figures are modelled after the Art 
Nouveau style of the early twentieth century. Next to the zodiac signs, their names in 


1765 


It has become somewhat wobbly; therefore it was difficult to photograph either the back or the 
inner surface. 
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Arabic language and script are engraved, apparently by workmen who are not quite 
familiar with the Arabic script. The spaces between these signs are decorated with 
geometrical patterns which extend to the surface of the crown as well. On the kursT is a 
cartouche on which is written cil-bashir bijniir. 



Figure Z003.3 - Rete (photo by S. R. Sarma) 


Rete 

The most impressive part of this astrolabe is the rete (d. 690 mm, t. 4 mm) which 
is modelled after the rete of the famous astrolabe made in brass and silver by as-Sahl al- 
Asturlabl al-NTsaburl in about 698 AH (AD 1298-99) for al-Malik al-Muzaffar Taqui ad- 
Din, the ruler of the Syrian town of Hama. The astrolabe is now preserved in the 
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Germanisches Museum at Nurnberg, Germany. 1766 In this astrolabe, the rete contains 13 
zoomorphic figures; certain projections jutting out of these 13 figures indicate the 
positions of 19 different stars. 1767 

These 13 figures are copied in the present astrolabe and in many cases the star 
positions are indicated by shining beads of Turquoise. In the lower half, below the 
ecliptic ring there are following five figures from left to right: 



Figure Z003.4 - Acrobat pointing the finger of his right hand to the star a Tauri 

(photo by S. R. Sarma) 


1. A human figure, the finger of the hand touching the ecliptic ring points to the star 
c Ayn al-Thawr (a Tauri, Aldebaran). 

2. Next to him is another human figure whose raised hand points to the star Yad al- 
Jciwzd’ al-Yumna (a Orionis, Betelgeuse). 

3. The outstretched hand of the next human figure indicates the star Shfra Shdmvyah (a 
Canis Minoris, Procyon). 


1766 CCA 137, cf. Gerhard Bott (ed), Treasures of Astronomy, Instruments of the German National 
Museum, Nuernberg 1983, pp. 33-35; Gingerich 1987a, p. 97, plate 4; Stautz 1997, pp. 67, 205; 
Stautz 1999, figures on pp. 44 and 45. 

1767 The stars are listed in Stautz 1997, p. 205. 



Z003 - Spectacular Fake Astrolabe 


4123 


4. His hand touches the head of the lion with a curved tail, which represents the 
constellation figure Leo; its paw where it touches the ecliptic ring points to the star Qalb 
al-Asad (a Leonis, Regulus). 

5. The last figure is a crow, placed upside down; the turquoise bead on its eye indicates 
the position of the star Jandh al-Ghurab (y Corvi, Gienah). 

Inside the ecliptic circle, there are eight figures. Starting from the right hand side and 
proceeding ant-clockwise, these are as follows: 

6. The human figure, upside down, with a long lance in his hand is Bootes; the tip of the 
triangular projection between his legs is the position of the star Simak al-Ramih (a 
Bootis, Arcturus); no turquoise bead is placed here. 

7. The human figure perched on the circular disc at the centre and holding the lance is 
Hercules; in the original rete, he is shown as kneeling, here this detail is lost. The bead 
on his cap is the position of the star called Ra’s al Jdthi (a Herculis, Rasalgethi). 

8. Above him is another human figure, upside down. He represents the snake charmer 
Ophiuchus. The bead on his cap indicates the position of the star Ra’s al-Hawwd (a 
Ophiuchi, Rasalhague). 

9. With one hand he is holding the curved figure of the snake with its jaws wide open. 
The bead on the serpent’s neck represents the position of the star c Unuq al-Hayyah (a 
Serpentis, Unuk). 

10. Next to it is a large bird with outstretched wings; the bead at its beak is the place of 
the star al-Nasr al-Td’ir (a Aquilae, Altair). 

11. The next figure is the horse Pegasus; the bead in its eye indicates the position of the 
star Fam al-Faras (e Pegasi, Enif). 

12. A bird is perched on the horse’s back; the bead in its eye is the position of the star 
al-Nasr al-Waki c (a Lyrae, Vega). 

13. Below the horse is the upside down figure of Cassiopeia; the turquoise bead on her 
hand touching the central disc indicates the position of the star al-Kaff al-Khadib (|3 
Cassiopeiae, Caph). 

While the acrobat figures in the Syrian original look austere with tight fitting 
clothes, here the human figures are draped in loose and flowing robes with intricate 
patterns. The most outstanding figures are the bird Corvus and the acrobat pointing to 
the star a Tauri. 
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Figure Z003.5 - Constellation figure of Corvus (photo by S. R. Sarma) 


From the viewpoint of metal craft, this rete is superbly crafted, but as a scientific 
instrument, however, it violates all basic rules. In the original, inside the figures are 
engraved the names of the respective figures or the names of the stars to which the 
figures are pointing. What are written in the present copy are not the real names but 
mere scribbles. 
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The Tropic of Capricorn which forms the outer periphery is not graduated in a 
regular astrolabe. But here it is filled with 65 diamond-shaped cartouches with pseudo- 
Abjad symbols. The inner edge is subdivided into very small divisions, about 7 below 
each cartouche, totalling thus (65 x 7 =) 455 divisions instead of 360 divisions! 

The ecliptic circle should be divided into 12 unequal parts to represent the zodiac 
signs. Here the entire circle is filled with 75 equal divisions, and labelled in pseudo- 
Abjad notation. These 75 divisions are further subdivided on the inner edge of the 
circular band, into 6 parts each. Thus there are (75 x 6 =) 450 equal divisions in this 
circle instead of 360 unequal divisions! 

Plates 

There are five plates (d. 690, t. 1), all engraved only on one side, exactly in the 
same manner as the five plates of Z001, with the same circles and lines and the same 
engravings. The only difference is that on all plates outside the circle of Capricorn there 
is an ornate border with a chain design. On the inner surface of the main body, there are 
projections pertaining to one more terrestrial latitude. The plate is not labelled but it is 
calibrated for 36°. In the centre, in the place of the numerical value of the latitude, the 
date 1175 sanah is engraved. Altitude circles are drawn for every 6°, azimuth circles 
are traced above and below the horizon and there are lines for the seasonal and equal 
hours in the lower half. Because of the wobbly nature of the brass sheet, it was not 
possible to photograph this sixth plate. 

It is, however, not necessary to illustrate and describe all the five remaining plates. 
By way example, we show two plates. 
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Figure Z003.6 - Plate for 24° (photo by S. R. Sarma) 

This plate is exactly like Figure Z001.4. It is also calibrated for 24°, but labelled 
differently. In the centre, inside the Cancer circle, on the left is written sab c ah wa c ishrun 
(twenty-seven) and below it 27 in common Arabic/Persian numerals. On the right ’alf 
ma’iah ithnan ’arba c un (one thousand one hundred forty-two) and below it h[ijrT\ 1142. 
This implies that the plate is calibrated for the latitude of 27° and that it was produced 
in the year 1142 ah (ad 1729-30). 

But the plate is actually calibrated for the latitude of 24°, because above the 
oblique horizon are drawn 14 altitude circles at uniform distances, roughly one for each 
6°, with the circle for 24° passing through the centre. 
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Figure Z003.7 - Plate for multiple horizons (photo by S. R. Sarma) 


In the corresponding plate in Figure Z001.8, there is a long inscription attributing 
the production of the astrolabe to Naslr [al-Dln] al-TusI; this inscription is omitted here. 
Otherwise, this plate is exactly like Figure Z001.8, with four sets of half-horizons and 
declinations scales along the four radii on either side of the equator. Here also numbers 
of the half-horizons and those on the declination scales are erratic. The names of the 
four cardinal directions are written on the four quadrants in a wrong sequence. 
Moreover, the names of different months like Muharram and Shawwal are engraved 
here and there: next to Muharram occurs h[ijrT] 1142. 
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Figure Z003.8 - Back of the astrolabe (photo by S. R. Sarma) 


Back 

On the back, the outer rim is divided into (19 x 4 =) 36 parts and each part is 
further subdivided into 6 divisions; thus there are (36 x6=) 216 divisions. These are 
neither numbered nor labelled. There is no provision for an altitude. 

The engravings on the back have absolutely no relation to those found on the back 
of a regular astrolabe. First of all, the back is not divided into four quadrants as in a 
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genuine astrolabe. Here a large circle is drawn at the centre; and four circles of the same 
diameter all around. All these five circles are decorated with ornate borders and filled 
with various diagrams as one finds in school atlases about the theory of eclipses, 
longitudes and latitudes, etc. The space between these circles is filled with drawings of 
various constellation figures taken from the celestial globe. Neither these pictures, nor 
the diagrams, nor the clumsy inscriptions make any coherent astronomical or 
geographical statement. 

Dates and Names 

At three different places on the object, the name of a person and different dates in 
Hijrl era are engraved. Thus the cartouche on the front of the kursT carries the inscription 
in two lines: al-bashir, bijnur. On the horizon plate is the date 1142 h[ijri], On the inner 
side of the main body is the date 1175 sanah (AD 1761-62). On the back of the crown, 
there is one more cartouche that contains three lines of inscription: al-stulab, al-bashir, 
1050 sanah. 

The three Hijrl dates 1050 (ad 1640-41), 1142 (ad 1729-30) and 1175 (ad 1761- 
62) are clearly fictitious; al-stulab is one more miswriting for asturlab. 

On the other hand, al-Bashlr can be the name of the person who fabricated this 
splendid, but spurious, astrolabe and he may be from Bijnor (29;22° N - 78;8° E), a 
town in northern Uttar Pradesh. 
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Z004® FAKE SANSKRIT ASTROLABE 

Diameter 153 mm, height 189 mm, thickness 13 mm 
Rampur, Rampur Raza Library 

This is the only fake instrument with Sanskrit legends and Devanagari numerals 
that I have come across. Rampur Raza Library acquired this and the next piece (Z005) 
around 2003 just when I was completing my catalogue Astronomical Instruments in the 
Rampur Raza Library. At that time I was not aware that fake Sanskrit instruments were 
very rare; now I regret that I did not photograph this rare piece. 

Lront 

The body and the kursT are made of a single piece. Several pieces of turquoise are 
inlaid on the rim of the kursi and on the limb of the main body, and a pearl-like substance 
is inlaid at the centre of the kursi. 

This piece was partly copied from a genuine astrolabe. In other parts, the artisan 
did not understand the principles of construction and so he concocted his own legends. 
Thus, instead of calibrating the limb in single degrees and then in groups of 5° or 6° as 
is customarily done, he engraved on the rim the words cakra nam 1, cakra nam 2, etc., 
where cakra means ‘circle’ and nam is the abbreviation of the English word ‘number’. 

On the inner surface of the main body, there are some concentric circles; the spaces 
between these circles are filled with the words cakra nam 1, dhruva nam 1 and so on, 
repeated several times. Here dhruva means the ‘pole’. 

Rete 

The outer form of the rete is correctly copied. The ecliptic band is divided into 12 
zodiacal signs and labelled with their names correctly. But the signs are subdivided quite 
arbitrarily and numbered illogically as 25, 28, 24, 30, 62, 22 etc. 

There are 10 star pointers outside the ecliptic and 15 inside the ecliptic. These are 
given absurd names. 

Plates 

There are 5 plates, engraved only on one side, but the projections have been copied 
reasonably correctly from a genuine astrolabe. 
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Back 

On the back, the rim is graduated 1° and 6°; the groups of 6° are numbered anti¬ 
clockwise, which is not correct. 

In the upper right quadrant there is a sine-cosine grid; in the two lower quadrants, 
there are shadow squares and the four scales are labelled as cakra nam 1, dhruva nam 
1; . cakra nam 4, dhruva nam 4. 




4132 


Z005 ® FAKE CELESTIAL GLOBE 

Diameter of the globe ca. 180 mm; height of the stand 150 mm. 

Rampur, Rampur Raza Library 

The globe appears to have been cast as a single hollow sphere. It is mounted on a 
stand consisting of a horizon ring supported by four legs. The inner diameter is the 
horizon ring far exceeds the diameter of the globe with the result that the horizon is not 
at the same level as the centre of the globe. 

The horizontal ring is not properly graduated; it is engraved with three different 
scales of no special significance. There is no vertical ring. The axis of the globe is 
permanently affixed to the horizontal ring. Therefore, the globe cannot be adjusted to 
the latitude of the place where it is used. 

On the globe, the equator and the ecliptic are drawn with double lines, but these 
are neither labelled nor graduated properly. Even their location is not entirely correct. 

The globe maker has seen some constellation figures on a genuine globe, but 
without understanding their iconography or location, he placed these arbitrarily all over 
the globe, and repeated some of them. 

The South Pole is surrounded by the figures of Serpentarius, Sagittarius, Cancer, 
Pegasus, Leo, and others, whose actual location is far away from this thinly populated 
South Pole. Sagittarius should be located on the ecliptic, on this globe, there are at least 
three Sagittarius figures, all wrongly placed. 

Centaurus, a prominent figure in the southern hemisphere, is placed once between 
ecliptic and equator and another time north of the ecliptic. There are several puppies, 
rabbits, and other small animals which are the maker’s own invention. 

Thus, instead of the usual 48 figures, the globe is engraved with as many as 56 
figures. 
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Z006 ® ARMILLARY SPHERE WITH A CELESTIAL GLOBE AT THE CENTRE 


Late 20th century 
Diameter 


Lucknow, PC 



Figure Z006.1 - Armillary sphere upon an ornate table (photo by S. R. Sarma) 


This object is placed upon an ornate round table, under the dome of the lobby of a 
luxury hotel as the chief attraction of the place. It is modelled after the traditional 
armillary sphere, which is discussed in section I above. The genuine armillary sphere 
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consists of several concentric rings of varying diameters, arranged around a common 
centre where a small globe is placed to represent the earth. The rings around the earth 
represent the various imaginary circles in the heavens, like the ecliptic, celestial equator, 
meridian, colures and the horizon. Sometimes there are also rings with different centres. 



Figure Z006.2 - Fake armillary sphere (photo by S. R. Sarma) 


But what is at the centre of the present object is not the terrestrial globe but the 
celestial globe engraved with the various constellation figures. In a genuine armillary 
sphere, the globe and the rings are mounted on an axis perpendicular to the plane of the 
celestial equator. Here the axis is vertical and the celestial globe is mounted on it upside 
down, its south pole pointing upwards and the north pole downwards. 
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The globe is surrounded by seven sets of rings which rotate around the same 
vertical axis and each set consists of six rings. The rings are irregularly graduated and 
numbered with pseudo -Abjad symbols. The innermost rings are somewhat circular but 
gradually they become more and more elliptical. While the rings in the genuine 
armillary sphere represent various imaginary circles like the celestial equator, the 
ecliptic and others, the rings here have no astronomical or astrological significance. 

These rings are enclosed by a thick and broad horizontal ring. This ring rests on 
four tapering legs which are joined by two cross bars at the bottom. On the junction of 
the two crossbars rests the vertical shaft to which the rings and globe are pivoted. 

The horizontal ring contains twelve roundels in which the signs of the zodiac are 
engraved. The spaces between these are filled with floral decorations. However, the 
signs of the zodiac, being the division of the ecliptic, make sense only on the ecliptic; 
elsewhere (as in the present case) they merely serve as decorative elements. 
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The celestial globe in the centre is engraved with the various circles and 
constellation figures which are seen on genuine celestial globes; the positions of the 
stars are marked by dots enclosed within small circles, but the Arabic names are not 
accurately inscribed. Because of the plethora of rings which surround it, not much of 
the celestial globe can be seen from outside. Figure Z006.3 above offers a glimpse of 
the upper part of the celestial globe along with the surrounding rings. The divisions on 
the rings are numbered by pseudo -Abjad symbols and subdivided irregularly, into 6 
units in a ring on the left and 7 units in a ring on the right. 

In the middle is the celestial globe mounted upside-down with the south pole up 
and the north pole below. Consequently, the constellation figure of Argo Navis which 
is situated in the southern hemisphere, is also at the top and is upside-down. It is a 
somewhat crude imitation of the same figure on genuine celestial globes, such as the 
one shown in Figure F013.7. 
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Z007 ARMILLARY SPHERE WITH A CELESTIAL GLOBE AT THE CENTRE 1768 

Diameter ? 

PLU; ex-Christie’s 


Figure Z007.1 - Armillary sphere (from Christie’s catalogue) 


1768 


Entry based on Christie’s, London, auction catalogue of 25 November 1998, lot 38, p. 25. 
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This spurious armillary sphere is constructed in the same manner as the preceding 
specimen, but the rings are more ornately decorated. Under the heading ‘Provenance’, 
Christie’s catalogue states as follows: 

‘Originally from the palace of the Maharajah Shri Tej Singhr (sic!) Shahib 
(sic!) from the state of Bikaner Rajputana. 

‘According to the vendor, this armillary sphere probably dates from the 
middle of the last century, the celestial sphere having been made in Udaipur, 
and the whole constructed in Lahore. It was purchased from the family of 
the Maharajah several years ago. It would appear to have been used for 
casting horoscopes. ‘ 

This is pure fiction. First of all, there existed no Maharaja named ‘Tej Singh Sahib’ 
in the royal dynasty of Bikaner. Second, this celestial globe could not have been made 
in Udaipur in Rajasthan, because it is engraved with figures copied from Indo-Persian 
celestial globes which were produced mainly in Panjab and not in Rajasthan. Third, this 
object could not have been used for casting horoscopes. For this purpose, one needs the 
ascendant at the time of a person’s birth and three other points on the zodiac circle. 
These can be obtained from an astrolabe, but not from this object. In fact, this object 
serves no astrological or astronomical purpose. It is a mere decorative item. 



Z008 ® COLLAGE OF SPURIOUS INSTRUMENTS 


Late 20th century 

Height ca. 1.5 m; diameter of the upper part 828 mm 
Lucknow, PC 



Figure Z008.1 - Collage of spurious instruments (photo by S. R. Sarma) 
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This large object does not resemble any known astronomical instrument. It is a 
mere medley or collage of elements from different astronomical instruments. Starting 
from below, their sequence is as follows. There is a tripod stand, the three massive 
ornamental legs of which are joined above by a horizontal ring, and below by three 
strips which radiate from the centre. From this centre rises a vertical shaft which 
respectively passes through (i) a vase like object, (ii) a small celestial globe, (iii) a larger 
celestial globe and finally supports (iv) a circular plate which is surrounded by three 
broad rings. The circular plate together with the rings is inclined from the horizon by 
about 60°. 



Figure Z008.2 - Stand (photo by S. R. Sarma) 
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From the horizontal ring at the tripod rise vertically two massive curved bars, 
which support a semi-circular arc, which further supports the circular plate surrounded 
by the three rings. 



As in Z006 and Z007, here also the two celestial globes are also mounted on a 
vertical axis. The two globes are engraved with double bands of equator and ecliptic, 
which are divided in 1° and 6° and groups of 6° numbered in pseudo -Abjad notation. 
The larger globe also carries rather crude imitations of constellation figures, sometimes 
with correct labels. Thus in Figure Z008.3 can be seen the serpent Hydra, raising its 
neck above the circle of equator and carrying the label surat shujd c . Near its mouth is 
engraved the star name mankhar shuja c (nose of the serpent, a Hydrae) and below the 
equator another star name fard al-shujd' (the isolated one of the serpent, a Hydrae). 

On the ecliptic band are the figures of Gemini, Cancer and Leo. At the very top 
can be seen the figure of the Great Bear. 

Elsewhere on the globe is the figure of Auriga, with a long moustache spreading 
left and right far beyond the outlines of his face. Holding two rabbits, he looks like a 
magician pulling rabbits out of his sleeves. 
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Figure Z008.4 - Auriga on the larger celestial globe (photo by S. R. Sarma) 


On either side of the larger globe are suspended two objects that look like 
Mariner’s astrolabes. These are decorated with two pretty figures of fish at the top, with 
floral decorations at the two ends of the vertical and horizontal diameters and with two 
figures of the moon at the bottom. Indeed, these are more beautiful than any of the eighty 
and odd genuine Mariner’s astrolabes which are extant. 
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Figure Z008.5 - Mariner’s astrolabe (photo by S. R. Sarma) 


But as measuring instruments they are absolutely non-functional because the 
alidades are not equipped with sighting plates and because the altitude scales are not 
properly engraved on the rim of the astrolabe. In a genuine Mariner’s astrolabe, the two 
upper quadrants are graduated in 90° each, the numbers beginning at the two ends of the 
horizontal bar and proceeding towards the top. But in the present case, an arc of about 
60° at the top of the circle is not graduated. The remaining part is divided into 29 parts 
and numbered consecutively in clockwise direction in common Arabic-Persian 
numerals. These 29 parts are further subdivided, not very uniformly, into 4 or 5 divisions 
each. Here, as elsewhere, the basic principle of dividing the circle into 360 degrees is 
ignored. 
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Figure Z008.6 - Circular disc surrounded by three rings (photo by S. R. Sarma) 


The top of the object consists of a circular disc, surrounded by three broad annular 
rings. The rings are held in position by four ornate knobs in each ring. The total diameter 
of the top including the rings is 828 mm. The rings are attached in such a manner that 
they can be rotated around the centre. To the centre of the circular disc is attached a 
dioptre which slides over all the three rings. But like the dioptres in the two Mariner’s 
astrolabes, this too is without sights and is therefore non-functional. 

In the outer ring, there are twelve roundels at equal distances. On these, zodiac 
signs are engraved and their Arabic names added. The iconography of these figures is 
rather idiosyncratic and the Arabic names are carelessly written. The second and third 
inner rings contain likewise twelve roundels each, which are filled with various kinds 
of diagrams taken from the school atlas, such as the sun, moon, names of zodiac signs, 
terrestrial globe, theory of lunar eclipses etc. The spaces between these roundels on all 
the three rings are filled with three or four bands of irregular scales with pseudo -Abjad 
symbols. 
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Figure Z008.7 - Two segments of the three outer rings (photo by S. R. Sarma) 


The central disc contains various diagrams and constellation figures as they are 
drawn on the surface of the celestial globes. The figures are often crude, the labels are 
sometimes correct and sometimes highly corrupt. 
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For example, in Figure Z008.8 can be seen an assemblage of diverse elements 
around the figure of Perseus. Above his head is the moon, on the upper left a fish and 
on the upper right a diagram of the terrestrial globe. The mighty warrior of Greek 
mythology is depicted like a street urchin, naked but for a short pair of pants; his ear is 
drawn so carelessly that it looks like a bulge in the head. The only the elements which 
are drawn well are the ghoul’s head in his right hand an the sword in his left hand. To 
the right of the figure is the label: sutar sharshaus (! parshaus ). 
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Figure Z008.9 - Virgo holding Libra (photo by S. R. Sarma) 


The most amusing rendition is that of the nude Virgo, her face in profile, her long 
hair flowing downwards, holding Libra in one hand and covering her shame with a twig 
of leaves in the other hand. Below Libra can be seen the Sagitta (in the form of bow and 
arrow) of Sagittarius. To her left is the serpent Hydra with the forked tongue. Here the 
labels are correctly engraved; Libra carries the label mu,an and Hydra sural shuja c . The 
star on its nose is not clearly marked, but the label is correctly written as mankhar al- 
shuja c (the nose of the serpent, o Hydrae). 
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Figure Z008.10 - Signature (photo by S. R. Sarma) 


Above the figure of Virgo is another diagram of the terrestrial globe on one side 
and a crab on the other. Above the crab is written sartdt, or scirzat al-naqi sanah 1221 
h[ijri]. The first two words may or may not be the name of the person who fabricated 
this weird medley, but the HijrT date which corresponds to AD 1806-07 is clearly 
fictitious. This object, like the preceding ones, was produced in the 1990s. 
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India 

Ahmedabad, L. D. Institute 
D023 

Aligarh, Aligarh Muslim University, Tibbiya College 
F013 

Chennai, Government Museum 
R010 

Hyderabad, Salar Jung Museum 

A001, A026, A067, A107, A116, F019, F034, G005, Y001 

Hyderabad, Saidiya Library 

A048, A057, Y009, Y016, Y019 

Hyderabad, State Museum of Archaeology 
A127, COM, Q008 

Jaipur, Jai Singh’s Observatory 

A051, A072, A090, A091, A131, C021, C022, D001, D009, D077, D078, 
D079, D080, D081, D082, D083, D084, D085, D086, D087, D088, D089, 
H001, 1001, K009, L001, N001, N005, N016, 0001, 0002, T001, T002, 
T003, T004, T005, Y018 

Jaipur, Government Maharaja’s Sanskrit College 
C032 

Jaipur, Maharaja Sawai Man Singh II Museum, City Palace 
G024, N006, T006 

Jaipur, Museum of Indology 

D027, K001, L014, N007, N008, 0003 

Jaipur, Shri Sanjay Sharma Museum & Research Institute 

D035, L019, L020, N009, NO 10, P002, P003, X002 

Kolkata, Asiatic Society of Bengal 
Alll, K015, P023 

Kolkata, Indian Museum 

A027, Y004, Y010 

Kota, Rao Madho Singh Museum 
1002, N011, N012, R011 

Lucknow, Darul Uloom Nadwatul Ulama 
A062, GO 19 
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Mumbai, Chhatrapati Shivaji Maharaj Vastu Sangrahalay 
(formerly Prince of Wales Museum) 

B009, J004 

Mumbai, K. R. Cama Oriental Institute 
Y007, Y011, Y015 

Mysuru, Maharaja’s Sanskrit College 
1006 

New Delhi, Red Fort, Mumtaj Mahal Museum (Archaeological Museum) 

A021, A025, A100, C017, F023, G002, G026, Y005, Y006 

New Delhi, National Museum 

B017, B027, B028, B029, C016, D028, D053, F004, G012, G020, L015, 
Q011.U002, X008, X016 

Patna, Khuda Bakhsh Oriental Public Library 

A011, A082, ABO, BOB, F005, L024, Q012, X004, X011, Y003 

Pune, Bhandarkar Oriental Research Institute 
C004 

Pune, Raja Dinkar Kelkar Museum 
C002, F035, L010 

Rampur, Rampur Raza Library 

A084, C028, F027, J002, L025, X015, Y002, YOB, YOB, YOU 

Srinagar, Sir Pratap Singh Museum 

A088, C029, D069, D070, GOB 

Vadodara, M. S. University of Baroda, Oriental Institute 
C007, D054 

Vadodara, M. S. University of Baroda, Sanskrit Mahavidyalaya 
1007, K007, K008, L021, N014, W002 

Varanasi, Banaras Hindu University, Bharat Kala Bhavan 
D048, LOB, NOB, Y008 

Varanasi, Ramnagar, Maharaja Banaras Vidyamandir Trust Museum 
X023 

Varanasi, Sampurnanand Sanskrit University, Saraswati Bhavan Library 
B002, COB, D055, X022, YOB 

Canada 

Don Mills, Ontario Science Centre 
A037 

Czech Republic 

Prague, Naprstek Museum of Asian, African and American Cultures 
P022 
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Egypt 

Cairo, Museum of Islamic Art 
F016, F017 

France 

Paris, Institut du Monde Arabe 
A042, A108, G004 

Paris, Observatoire de Paris 
L003 

Germany 

Berlin, Museum fiir Asiatische Kunst 
F018 

Bielefeld, Kunstgewerbesammlung der Stadt Bielefeld, Summlung Huelsmann 
D026 

Frankfurt, Museum fiir Angewandte Kunst 
B006 

Hannover, Kestner Museum 
A009 

Stuttgart, Linden Museum 
1004, U006 

Iraq 

Baghdad, Museum of Arab Antiquities = National Museum of Iraq 
A012, A017 

Mosul, A1 Basha Mosque 
A086 

Netherlands 

Leiden, Museum Boerhaave 
A058 

Pakistan 

Islamabad, Islamabad Museum 
A024 

Karachi, National Museum of Pakistan 
B013, G009, J003, X010 

Lahore, Lahore Museum 

A036, B024, F031.X017 
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Qatar 

Doha, Museum of Islamic Art 

A049, A052, A056, A110, A125, C013, C033, C034, D041, E003, F007, , 
F025 

Russia 

Moscow, State Museum of Oriental Art 
B001 

St. Petersburg, The State Hermitage Museum 
F009 

Switzerland 

Geneva, Musee d'histoire des sciences 
E002 

Turkey 

Istanbul, Kandilli Observatory and Earthquake Research Centre 
A020 

Istanbul, Turk va Islam Eserlieri Miizesi 
A124 

UK 

Cambridge, Cambridge University, Whipple Museum of History of Science 
F033 

Cardiff, National Museum of Wales 
A066, F015 

Clitheroe, Lancashire, Stonyhurst College 
F001 

Edinburgh, Royal Scottish Museum 

A117, C006, F020,1003, P010, P011 

London, British Museum 
A032 

London, Clockmaker’s Company, Guild Hall 
A113 

London, Guildhall Library 
R008 

London, Horniman Museum 
P013,P014,R009 

London, Nasser D. Khalili Collection of Islamic Art 

AO 14, A015, AO 16, A078, A092, A093/E005, A105, A112, G003/H002, 
G010, G011, J001, X009, W003 
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London, National Maritime Museum, Greenwich 
A004, A029, F030 

London, Science Museum 

A018, A021, A132, B021, D008, D011, D029, D090, G008, G017, L005, 
L009, P015, P016, P017 

London, Victoria and Albert Museum 

A085, A103, A122, B010, C012, D034, F003, F012, F014, G007, L007, 
L018, U001, V001, X012, X018 

Oxford, Museum of the History of Science 

A002, A003, A013, A028, A030, A040, A055, A068, A074, A095, A099, 
B007, B018, B019, D013, D022, F021, G016, K005, L004, P001, P018, 
W001 

Oxford, Pitt Rivers Museum of Ethnology 

C010, P019, P020, R001, R002, R003, R004, R005, R006, R007 

USA 

Cambridge/Mass, Harvard University, Houghton Library 
” A106 

Chicago, Adler Planetarium and Astronomy Museum 

A005, A006, A059, A061, A077, A081, A096, A102, A104, A134, D052, 
D060, F026, F029, F036, K016, N017, W004 

New Haven, Yale University 
A039 

New York, Brooklyn Museum 
A064 

New York, Columbia University, Butler Library 

D010, D071, F008, H004, L006, U003, U004, U005, X003 

Salem, Peabody Museum 
BOH 

Washington DC, National Museum of American History 
A031, A076, A128, C024, F028, X006 

Uzbekistan 

Samarqand, The Samarqand Museum of History and Art of the Uzbek People 
A022 
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c Abd al-A’imma (fl. 1688-1719) 

Astrolabes Y009, Y010, Y011. 

c Abd al- c AlI (fl. 1707) 

Astrolabe Y011. 

c Abd al-Qadir al-Muhibb al-Asturlabl (fl. 1621-22) 

Indo-Persian astrolabes B003, B004, B005, B006. 

c Abd Allah Ahqar (fl. 1915) 

Sundial Q003. 

Abu al-Hasan. Nawab Khwaja Abu al-Hasan (fl. 1627) 

Patron of Indo-Persian astrolabe Y011. 

Acalesvara (fl. 1889-1902) 

Owner of Sanskrit astrolabes D035, D036. 

Ahmad (fl. 1813) 

Indo-Persian astrolabe B020. 

c All ibn Ibrahim (fl. 1324) 

Kufic astrolabe E002. 

C A1I Kashmiri ibn Luqinan (fl. 1589) 

Indo-Persian celestial globe G001. 

Allahdad. Ustad Shaykh Allahdad AsturlabI HumayunI Lahurl (fl. 1567) 

Indo-Persian astrolabes A001, A002, A003, A004. 

Amin ibn Muhammad Tahir. Muhammad Amin ibn Muhammad Tahir (late 17th 
century) 

Astrolabe Y010. 

Anwar C A1I Siddiql, Hafiz Anwar C A1I Siddiql (fl. 1829) 

Sundial & c Asr indicator Q002. 

Aurangzeb, Mughal emperor (r. 1658-1707) 

Patron of Indo-Persian openwork celestial globe F026. 


For a detailed index of Sanskrit names, cf. Sarma 2010. 
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Baqi. Sayyid c Abd al-Baqi ibn Sayyid Husain (fl. 1789-900) 

Indo-Persian astrolabes B018, B019. 

Bulhomal. Lalah Bulhomal Fahori (fl. 1839-1851): 

Indo-Persian astrolabes B021, B022, B023, B024, B025, B026; 

Sanskrit astrolabes with multiple plates C028, C029, C030; 

Sanskrit astrolabes with single plates D069, D070; 

Indo-Persian Celestial globes G008, G009, G010, G011, G012, GOB, G014, 
G015,G016; 

Sanskrit Celestial globes H003, H004; 

Dhruvabhrama-yantras , L006, L007; 

Sanskrit Horary Quadrant K005; 

New instruments designed by him U001, U002, U003, U004, U005. 


Cakrapani (fl. 1625) 

Sanskrit astrolabe C003. 

Candldasa (fl. 1605) 

Commissioned Sanskrit astrolabe C001. 

Candldatta’s son (mid-19th century) 

Owner of Yantracintamani K016. 

Damodara (fl. 1605) 

Owner of Sanskrit astrolabe COOl. 


Dharm Chand. Joshi Dharm Chand (fl. 1854-73) 

Perpetual Calendars & Horary Quadrants in Persian X015, X016, X017; 
Perpetual Calendars & Horary Quadrants in English X018, X019; 

Parts of an unknown instrument X020; 

Plate of Horizons & Sine Quadrant U006, U007. 

Diya’ al-Dln Muhammad ibn Qa’im Muhammad (fl. 1637-1680) 

Indo-Persian astrolabes A059, A060, A061, A062, A063, A064, A065, 

A066, A067, A068, A069, A070, A071, A072, A073, A074, A075, A076, 

A077, A078, A079, A080, A081, A082, A083, A084, A085, A086, A087, 

A088, A089, A090, A091, A092, A093, A094, A095, A096, A097, A098, 

A099, A100, A101, A102, A103, A104; 

Indo-Persian celestial globes F008, F009, F010, FOIL FOB, FOB, F014, 
FOB, FOB, FOB, F018, F019, F020, F021, F022, F023, F024, F025, F026, 
F027, F028, F029, F030, F031, F032; 

Indo-Persian sine quadrant J001. 


Elliott, Sir Henry Miers Elliot (1808-1853) 

Patron of Indo-Persian astrolabe B021. 
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Gajadhar Sarup Khemam (fl. 1859) 

Palabha-y antra N004. 

Gangasahaya (fl. 1870-1895) 

Designer of Sanskrit astrolabes D090, D091. 
Designer of Phalaka-yantra M004. 

Ghulam Qadir Kapurthall (fl. 18610) 

Indo-Persian astrolabes B027, B028, B029. 

Gokulantha Sarma (fl. 1882) 

Palabha-y antra N005. 


Hamid ibn Muhammad Muqim (fl. 1655-1691) 

Indo-Persian astrolabes A105, A106, A107, A108, A109, A110, A112, 
A113, A114, A115, A116, A117, A118, A119, A120; 

Indo-Persian celestial globes F033, F034, F035. 

Haranatha. JosI Haranatha (fl 1638) 

Owner of Sanskrit astrolabe C004. 

Haridatta (fl. 1903) 

Designer of Sanskrit astrolabe D037. 

Hrslkesa (mid-19th century) 

Yantracintamani K016. 


Ibn Muhammad Haqiqa (fl. 1647-48) 

Indo-Persian astrolabe B007. 

Iftikhar Khan. Nawab Iftikhar Khan (fl. 1680) 

Patron of Indo-Persian astrolabe A091. 

IndrajT. JosI IndrajT (fl. 1673) 

Owner of Sanskrit astrolabe CO 10. 

FtiqadKhan. Nawab Ftiqad Khan (fl. 1623) 

Owner of Indo-Persian celestial globe F001. 

c Isa. Mulla / Hafiz c Isa ibn Allahdad (fl. 1601-1604) 

Indo-Persian astrolabes A005, A006, A007, A008. 


Ja c far ibn c Umar al-Kirmam (fl. 1388) 
Kufic astrolabe Y004. 


Jamal al-Din ibn Muhammad Muqim (fl. 1666-1691) 

Indo-Persian astrolabes A121, A122, A123, A124, A125, A126. 

Jamal al-Din Muhammad C A1I Hussaynl (fl. 1856) 

Indo-Persian sine quadrant J002. 

Jayakrsnadasa (fl. 1887-1903) 

Designer of Sanskrit astrolabes D035, D036, D037, D038. 
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Jemamgala (fl. 1884) 

Carved Wooden Column Dial P013. 

Jlvatapa (fl. 1651) 

Owner of Sanskrit astrolabe C007. 

Jyotisacarya (19th century) 

Owner of Sanskrit astrolabes D067, D068. 


Kalyana (fl. 1642) 

Sanskrit astrolabe C005. 

Kasturlcandra (19th century) 

Designer of Sanskrit astrolabes D062, D063, D064, D065. 

Kesarlsimha, ruler of Kuchaman (r. 1857-1877) 

Patron of Sanskrit astrolabe D037; 

Astronomical compendia V002, V003. 

Khaliq. Shaykh c Abd al-Khaliq (fl. 1659-60) 

Patron of Indo-Persian celestial globe G002. 

KheujT Acarya (19th century) 

Owner of Sanskrit astrolabe D061. 

Klrticandra, king of an unidentified kingdom (fl. 1784) 

Patron of Dhruvabhrama-yantra L002. 

Kisorasimha, ruler of Kota (r. 1817-1827) 

Patron of Dhruvabhrama-y antra L005. 


Laksmlnarayana (fl. 1883-1903) 

Sanskrit astrolabe with multiple plates C032; 

Sanskrit astrolabes with single plates D035, D036, D037, D038. 

Lehna Singh Majithia (ca. 1806-1854) 

Palabha-yantra N003; 

Iron column dial P023. 


Madho Singh. Sawai Madho Sngh (r. 1750-1767) 

Yantradhipati T001; 

Ghotd-yantra T002; 

Sotd-yantras T003, T004, T005; 

Star-chart T006. 

Mahdl al-Khadlm al-Yazdl. Muhammad Mahdl al-Khadlm al-Yazdl (fl. 1660) 
Astrolabe Y008. 

Mahmud bin C A1I bin Yusha c (fl. 1271) 

Kufic astrolabe E001. 

Mahmud ibn Shaukat al-Baghdadl (fl. 1306) 

Kufic astrolabe Y003. 



Apx.C - Index of the Instrument Makers, Designers and their Patrons 


LIII 


Muhammad ibn Ja c far ibn c Umar ibn Dawlatshah al-Kirmam (fl. 1393-1431) 

Kufic celestial globe Y013. 

Mangaran (fl. 1858) 

Universal equinoctial sundials X011, X012, X013, X014. 

Manirama (fl. 1644) 

Owner of Sanskrit astrolabe C006. 

Mannalala (mid-19th century) 

Commissioned Sanskrit astrolabe D008. 

Mayarama. Sutradhara Mayarama (fl. 1810) 

Sanskrit astrolabes C027, C028. 

Mir Qasim (fl. 1694) 

Sundial Q001. 

Mlrza Fadl C A1I c AmIl (19th century) 

Shabnumd-wa-Ruznumd L025. 

Moraraji. SonlMorarajT (fl. 1815) 

Dhruvabhrama-yantras L003, L004 

Motlrama (fl. 1784) 

Dhruvabhrama-yantra L002. 

Mulchand (fl. 1872) 

Sanskrit astronomical clock X024. 

MuqTm. Muhammad MuqTm ibn c Isa (fl. 1621-1659) 

Indo-Persian astrolabes A017, A018, A019, A020, A021, A022, A023, 

A024, A025, A026, A027, A028, A029, A030, A031, A032, A033, A034, 

A035, A036, A037, A038, A039, A040, A041, A042, A043, A044, A045, 

A046, A047, A048, A049, A050, A051, A052, A053, A054, A055, A056, 

A057, A058; 

Indo-Persian celestial globes F006, F007. 

Muraraj! Kuarajl. Thakura MurarajI KuarajI (fl. 1638) 

Sanskrit astrolabe C004. 


Nadhir al-Din Hussayn (fl. 1803) 

Shabnumd-wa-Ruznumd L024. 

Nandarama Misra (fl. 1767) 

Reworked Indo-Persian celestial globe H002. 

Nayanananda (fl. 1701) 

Reworked Indo-Persian astrolabe E005. 

Naremdrasinigha Mahlmdra BahadrajI, Maharaja of Patiala (r. 1845-1862) 
Patron of Gurmukhi astrolabe C031. 
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Pandit (fl. 1616) 

Bilingual astrolabe B002. 

Plr Bakhsh Lahurl (fl. 1841) 

Indo-Persian astrolabe B024. 

PremajI Pandya (fl. 1815) 

Owner of Dhruvabhrama-yantras L003, L004. 

Purusottama (fl. 1642) 

Owner of Sanskrit astrolabe C005. 


Qa’im Muhammad ibn c Isa (fl. 1624-1635): 

Indo-Persian astrolabes A009, A010, A011, A012, A013, A014, A015, 
AO 16, A017; 

Indo-Persian celestial globes F001, F002, F003, F004, F005. 


Raghavajit (fl. 1669) 

Owner of Sanskrit astrolabe C008. 

Rahim Bakhsh (fl. 1850) 

Gurmukhi astrolabe C031. 

Ram Charan (fl. 1875) 

Universal equinoctial sundial X014. 

Ramacandra, JosI Ramacandra (fl. 1884) 

Astronomical compendia V002, V003. 

Ramanatha Jyotirvid (fl. 1827) 

Dhurvabhrama-yantra L005. 

Ramapratapa (fl. 1895) 

Sanskrit astrolabe D091; 

Phalaka-yantra M004. 

Ramayatna Ojha (early 20th century ?) 

Sometime owner of Sanskrit astrolabe C015. 

Ranakumjalala (fl. Ca. 1867) 

Owner of Sanskrit astrolabe D050. 

Rishlkes (fl. 1850) 

Designer of Gurmukhi astrolabe C031. 


Salih. Muhammad Salih Tatawl (fl. 1659-1666): 

Indo-Persian astrolabes B008, B009, B010, B011, B012, B013, B014; 
Indo-Persian celestial globes G002, G003. 

Sakharam JosI (fl. 1790-1796) 

Sanskrit astrolabes D056, D057; 

Dhruvabhrama-yantra L022; 

Phalaka-y antra M001. 
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Seshachariar. Karur Seshachariar (20th century) 

Sanskrit armillary sphere 1006. 

Sharif, Muhammad Sharif ibn Muhammad (17th century) 
Indo-Persian astrolabe A134. 

Shah Faridul Haque Emadi (20th century) 

Sundial Q004. 

Shah Jahan, Mughal emperor (r. 1628-1658) 

Patron of Indo-Persian astrolabe A093. 

Siraj. Al-Siraj Dimashql (fl. 1226-1229) 

Kufic astrolabes Y001, Y002. 

Sivadatta (mid-19th century) 

Sanskrit astrolabe D008. 

Sivalala (fl. 1870) 

Sanskrit astrolabe D090. 

Suryamalla. Sutradhra Suryamalla (fl. 19th century) 

Sanskrit astrolabes D062, D063, D064, D065. 


Tipu Sultan (1750-1799) 

Patron of sundials Q005, Q006. 


Vaijanatha’s son (fl. 1834) 

Yantra-cintamani K015. 

Vlrabhadra (fl. 1805-1809) 

Sanskrit astrolabes C024, C025C025. 


Wafa’ bin Munajjim (fl. 1608) 

Kufic astrolabe E003. 

Wilson, Professor Horace Hayman Wilson (1786-1860) 
Owner of reworked astrolabe E001. 


Yado Josi of Ukala-grama (mid-19th century) 

Owner of Dhruvabhrama-yantra L010. 


Zaman. Muhammad Zaman (fl. 1659) 
Astrolabe Y007. 
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APX.D1 THE YANTRARAJA OF MAHENDRA SURI WITH MALAYENDU 
SURI’S COMMENTARY: SOME EXTRACTS 

INTRODUCTION 

Mahendra Suri’s Yantraraja 

Mahendra Suri’s Yantraraja is the first Sanskrit manual on the construction and 
use of the astrolabe.* He commences the work with a homage to Sarvajna (Jina) and to 
his own teacher Madana Suri. He concludes each of the five chapters with an almost 
identical verse employed as a refrain, where he pays homage once again to Madana Suri 
of Bhrgupura, who was the crest-jewel of the circle of astronomers and the teacher of 
Mahendra Suri. Bhrgupura, now known as Bharoch (21; 43° N - 72; 59° E), is in 
Gujarat. In his commentary on his work, Malayendu Suri, emulates this practice; he too 
commences the commentary with homage to Sarvajna (Jina) and to his own teacher 
Mahendra Suri; he too concludes the commentary of each chapter with an almost 
identical verse which proclaims that Mahendra Suri was the foremost astronomer 
(, sarva-ganaka-prasta ) at the court of Sultan Flruz Shah Tughluq (r. 1351-1388) of 
Delhi. 

Mandra Suri and his pupil Malayendu Suri were Jaina monks, hailing originally 
from Bhauch in Gujarat; they spent some time at the court of Flruz Shah at Delhi, where 
the text Yantraraja and the commentary were composed. Malayendu informs that the 
text was completed in Saka 12727 In fact, the star longitudes mentioned in this text 
pertain precisely to the 15th day in the bright half of the month Caitra in Saka 1272 (11 
April 1370)7 Malayendu Suri appears to have completed his commentary around 1378. 


Cf. Dikshit 1981, pp. 230-231; Pingree 1978b, pp. 626-628; Pingree 1981, pp. 52-53; Ohashi 1997; 
Sarma 1999a; Sarma 2000. 

Malayendu Suri, p. 29: ayam granthah sake 1292 varse nispannah (this text was competed in the 
year 1292 Saka = AD 1370-71). In the same year was completed the Persian chronicle STrat-T 
Flruzshahl which contains valuable information FTruz’s Shah’s interest on the astrolabe and its 
promotion and manufacture at his court. On a comparison between Mahendra’s Yantraraja and the 
STrat, see Sarma 2000. 


Malayendu Suri, p. 35. 
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The Yantrardja is divided into five chapters. The first chapter Ganitadhyaya 
provides various trigonometrical parameters needed for the construction of the 
astrolabe. Malayendu’s commentary supplements these by several detailed tables drawn 
for each degree of arc from 1° to 90°. There are tables of sines and cosines for the 
Radius 3000, a table of declinations with the obliquity of 23;35°, shadow tables for the 
gnomon of 12 digits and the gnomon of 7 feet. There is a list of 76 localities and their 
latitudes; there are tables that show the eccentricities and radii of altitudes circles at 6° 
intervals for six localities in India with latitudes ranging from 18° to 31°. More 
important is the star catalogue providing the Arabic and Sanskrit names of 32 astrolabe 
stars with their longitudes and latitudes, for 1370 when the Yantrardja was composed 
and for 1437 when the longitudes increase by 1° due to precession. 

The second chapter Yantraghatanadhyaya mentions the components of the 
astrolabe.' The third chapter Yantraracanadhyaya mentions briefly the different types 
of the astrolabes and then discusses the construction of three major types, viz. northern 
astrolabes (, saumya-yantra ), southern astrolabes ( yamya-yantra ) and a combination of 
these two ( misra-yantra ).* The fourth chapter Yantrasodhanadhyaya explains how to 
test whether the astrolabe is properly constructed or not. The final and the fifth chapter, 
entitled Yantravicaranadhyaya discusses the use of the astrolabe as an observational and 
computational instrument and dwells on the various problems in astronomy and 
spherical trigonometry that can be solved by means of the astrolabe. 

Malayendu Suri’s Commentary 

In his commentary, Malayendu explains each mathematical procedure in detail 
with worked examples. Interestingly, some of these examples are based on actual 
observations made at Delhi on specific dates. In his commentary on Yantrardja 3.26, he 


Cf. Ohashi 1997, pp. 211-216. 

Actually there is no need of this chapter; it could have been safely combined with the third chapter. 

Among the mixed varieties, importance is given one which is designated as Phamndra-yantra (lit. 
instrument of the ‘lord of the serpents’) (verses 20-23). The significance of this name eludes us. 
The Persian chronicle STrat-i Firuz-ShahT describes in great detail a very large north-south 
astrolabes produced for Firuz Shah under the name Asturlab-i Firuz-ShahT. But it is difficult to say 
whether the Sanskrit name Phamndra-yantra contains any allusion to this Asturlab-i Firuz-ShahT, 
cf. Sarma 2000. 
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shows how to derive the duration of the longest daylight from the terrestrial latitude 
with the concrete example of Delhi’s latitude of 28;39° and derives from this latitude 
the maximum duration 34 ghatTs, 34 polos and 34 vipalas. The dates mentioned by him 
are as follows: 

11 April 1370, Thursday ( samvat 1427 varse caitrasudi 15) is the gauge year of the star 
catalogue (commentary on 1.57-58, p. 35). 

7 April 1377, Tueday: the true longitudes of the sun and moon were ascertained at 
midnight by means of the astrolabe (sam. 1433 varse caitra sudi 30 bhaume yantrena 
sphutau ravicandrau ardharatrasamaye sadhitau, on 5.46-51, p. 76). 

17 September 1377, Thursday: tropical longitudes of the sun and Venus are determined 
with the help of the astrolabe (sam. 1434 varse dsvina sudi 15 gurau ardharatrasamaye 
sdyanau ravi-sukrau sadhitau, on 5.58-60, p. 79). 

1 October 1377, Thursday: true longitudes of the sun and Venus were determined with 
the help of the astrolabe ( samvat 1434 varse dsvina vadi 30 gurau ardharatrasamaye 
sphutau ravisukrau yantrena sadhitau, on 5.61-53, p. 80). 

13 May 1378, Thursday: the eastern altitude of the sun was 42° ( samvat 1435 prathama- 
jyestha-sukla-pahcadasT 15 gurau raveh prdcyonnatdmsdh 42, on 5.26-27, p. 70). 

Editions of the YantrarAja 

The Yantraraja with Malayendu Suri’s commentary was edited by Sudhakara 
DvivedI, Varanai 1882, and by Krsnasamkara Kesavarama Raikva, Mumbai 1936. 
Neither edition is very satisfactory. While the former does not contain all the 21 tables 
compiled by Malayendu Suri, the latter reproduces the last table twice. T There are also 
many typographic errors in the edition of 1936. 

In his Ganaka-tarahgim, Sudhakara Dvivedi makes the following remarks on the 
Yantraraja : ‘It appears that this text was not an independent work of Mahendra Suri, but 
a Sanskrit rendering of some Persian text. ... By looking at this work, it does not appear 
either Mahendra or his pupil had any mastery in mathematical astronomy ... Here the 


Malayendu Suri, p. 62: dillyam aksamsah ... dillyam parama-dinam 34|34|34. 
Malayendu Suri, pp. 49-51 and pp. 52-54. 
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determination of the drkkarman was not correctly presented.’’ 1 But in his own edition of 
the Yantrardja, Dvivedi does not make any comment on the passage where Mahendra 
discusses the drkkarman , T Almost a century later, Kim Plofker supports Dvivedi’s 
contention with a detailed analysis of verses 41-54 of the first chapter of the Yantrardja 
and Malayendu’s commentary on these and shows that Mahendra and his pupil 
Malayendu did not fully comprehend the principles of spherical trigonometry and 
substituted them with various approximation devices.* 

Even so, Mahendra’s Yantrardja (together with Malayendu’s commentary) 
occupies an important position among the Sanskrit texts on astronomical instruments; it 
is the first Sanskrit text exclusively devoted to a single astronomical instrument and all 
other texts composed subsequently on the astrolabe broadly follow it. There exist today 
nearly a hundred manuscript copies of the text and commentary. § Several actual 
specimens of Sanskrit astrolabes are also based on this text. Moreover, it is an important 
document related to the interaction between the Islamic and the Sanskrit scientific 
traditions. 

Therefore, some extracts from Mahendra’s text and Malayendu’s commentary are 
presented in the following pages together with an English translation. The Sanskrit text 
is based on Raikva’s edition of 1936; typographical errors are silently corrected. In a 
few cases, I follow the superior readings of a manuscript dated 23 May 1853.*’ 


Ganaka-tarangini, or Lives of Hindu Astronomers, by Mahamahopadhyaya Sudhakara Dvivedi, 
edited by his son Padmakara Dvidevi, Benares 1933, pp. 48-49: 

ayam granthah kasyacit-parasTgranthasya samskrte ’nuvado na svatantryena mahendrasurikrto iti 
pratTyate | ... granthasya vilokanendsya tadlyasisyasya malayendusures ca ganite praudhir na 
vibhati | ... atra drkkarmmanayanam na samicinam 

1.48-53 in Dvivedi’s edition; 1.49-54 in Raikva’s edition. 

Plofker 2000. 

CESS, s.v. Mahendra Sri, vol. 4, 393-395; vol. 5, 296-297; s.v. Malayendu Suri, vol. 4, pp. 363- 
364; vol. 5, pp. 282-283. 

Jyotisa Ms no. 37, formerly with the Sanskrit Department of the Aligarh Muslim University, now 
transferred to the Maulana Azad Library of the same university. 
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1 . GANITADHYAYA (CHAPTER ON COMPUTATION) 

1.1-4 Preamble 

snsarvajnapadambujam hrdi pardmrsya prabhavapradam 
srimantam Madanbkhyasurisugurum kalydnakalpadrumam \ 
lokdndm hitakamyaya prakurute sad-Yantrarbjbgamam 
nanabhedayutam camatkrtikaram siirir Mahendrabhidhah ||7|| 
apdre samsbre katikati babhuvur na caturbh 
param fair durbodham ganitam araci praudhamatibhih \ 
tatah svalpam saram visadam idam atyantasugamam 
vitanve ’barn sastram suhrdayahrdanandakrtaye ||2|| 
klptas tathd bcihuvidha yavanaih svavdnyd 
yantrdgamd nijanijapratibhavisesat j 
tan varidhin iva vilodya maya sudhavat 
tatsdrabhutam akhilampranipadyate ’tra ||J|| 

yathd bhatah praudharanotkato ’pi sastrair vimuktah paribhutim eti \ 
tadvan mahajyotisanistuso ’pi yantrena hino ganakas tathaiva ||4|| 

1. Having meditated in his heart upon the lotus-feet of Sarvajna [Jina], which bestow 
[intellectual] power, and upon the illustrious teacher Madana Suri, the wishing tree of 
good fortune, Mahendra Suri composes, for the welfare of mankind, the excellent 
treatise called Yantraraja which contains many [interesting] details and which is 
stimulating. 

2. There had been born clever persons in this boundless world. Of mature intellect, they 
wrote highly obscure manuals on astronomy. Therefore, I present this learned work 
(sdstra), which is brief, [contains just] the essence, is lucid and very easy to understand, 
for the delectation of the good-hearted. 

3. Many kinds of manuals on [astronomical] instruments were composed by Muslims in 
their own language, each book distinguished by the genius of its author. Having churned 
them like oceans, I present their essence here like nectar. 
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4. Just as a soldier, though bold and fierce in warfare, is disgraced when he is without 
weapons, even so an astronomer ( ganaka ), though great an expert in astral science, [is 
disgraced] without instruments. 

1.5-6 Computation of sines ( kramajya ) and versed sines ( utkramajya ) 

Table 1: sines and differences (jivamtcirci ) for each degree of arc from 1° to 90°. 

Table 2: Versed sines ( utkramajivd ) and differences for each degree of arc from 1° to 
90°. 

Table 3: Declinations and differences for each degree from 1° to 90° 

1.7-12: Computation of declination ( kranti) 

Table 4: dyujyaphala and difference for each degree from 1° to 189°. 

1.13-15: Calculation of the eccentricities ( kendra ) and radii ( vyAsArdha ) of 

ALTITUDE CIRCLES ( UNNATA-VALAYA ) IN THE NORTHERN ASTROLABE 

palair vihlnd gagandstacandra 180 sesds tathdksdh prthag eva dharyah \ 
sesdksayor vdsarakhandakebhyo dyujya-phalam vaiparisadhamyam |/ij 
tadaksasamjnena phalena hinam yuktam ca sesdksaphalam vidhaya 
ardham vidheyam ca tatah kramena kendram bhaved vysayutam kujdkhye 
\\14\\ 

sese tathdkse ca yathepsitdmsdh sodhyas tatah purvavad uktantyd | 
kdrydni kendrani savistardni kujakhya-vrttdt puratah sphutdni ||75|| 

13. Subtract the degrees of the given latitude ( pala ) from 180. Keep the remainder and 
the given latitude degrees separately. From the table of the dyujya-khandas, determine 
the dyujya-phala for the remainder (A) and for the latitude degrees (B). 

14. Subtract the dyujya-phala of the latitude degrees from, and add to, the dyujya-phala 
of the remainder (A - B; A + B). Halve these two quantities. These respectively are the 
eccentricity [(A - B) -r 2 ] and the half diameter [(A + B) -r- 2] of the circle of horizon 
(kuja).* 


Here kendra (eccentricity) means the distance of the centre of the altitude circle from the north 
pole which is the centre of the astrolabe, measured along the meridian line. 
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15. Then from the remainder (sesa) and from the latitude ( aksa ) subtract the desired 
degrees [depending on the desired frequency of altitude circles]. Then in the same way 
as before compute the eccentricities beyond the horizon together with the [half] diameter 
(vis tarn). 

Commentary: 

palasabdenaksamsa ucyante \ palaih sva-sva-desdksams'air gagandstarupd 
asltyadhikasatamsa 180 hinah kartavydh \ sesdmsd aksdmsds ca prthag 
dhdrydh \ tato ’ksasesdmsayor dyujya-khandebhyah purvavad dyujyaphalam 
amyaksams'ad dgataphalendksasesaphalam dvihstham ekatra hinam 
aparatra yutam ca krtvd dvayam apy arthitarn sat kramena kendra-vyasau 
bhujavrttasya bhavatah \ tad atrdksasese vdkse ekadisatparyantesu 
drstonnatamsesu pdtitesu aksasesad aksdc ca purvoktarityaiva tdvatdm 
imnatamsanam kendra-vyasanayanam kdryam 

atrodaharanam \ yathd snmadyoginipure saumydksdrnsdh 28\39 ete 
asltyadhikasata 180 madhyat pdtite sesamsah 151\21 ebhyo dyujyaphalam 
dmyate | yathd rdsisatkasya svdhordtra-pramdna-phala-jyd-kosthakesu 
ekapahcasad-adhika-satadhah prdptarn dyujya-phalam 75159 tadatho 
’antaram 2\50 anenantarenamsadhahsthitah kaldh 21 gunyante jdtdh 
42\1050\ adhastanahkasya sasti 60 bhdge labdhah 17 ete uparitanahke 42 
yojyante jdtdh 59 ete dyujydphalahka 75\59 madhye yojyante jdtam 
aksasesaphalam bhagadyam 76\58 \ anayaiva rityd aksdmsebhyah 28\39 
dyujyaphalam prasadhyam \ tad idam aksdmsaphalam bhagadyam 5|7 tadanu 
purvhmtam sesdmsaphalam sthanadvaye samsthdpydksdmsaphalam 
ekatrapdtayitvdnyatra yojayitvd cdvasisthtnse ’rdlukrte kramena 
bhujavrttasya kendram 35\58\30 vydsas ca 40\52\30 sydtdm || 
at ha bhujavrtthd agretandndm unnathtnshndm kendra-vyasanayanam 
purvokthd aksasesdt 151\21 sadunnatamshh pdtyante jdtdh sesamsah 145\21 
tathaksambhyo ’pi 28;39 sat pdtyante jdtd aksdmsdh 22\32 tatah 
purvoktarltyd sadunnatamsdnam kendram 29 32 vydsah 33\28\ evam 
kriyamdne caturvunsaty-unnatdrnsdndm pdtandc chesdmsdh 127\21 
aksdmsdh 4\39 \ ebhyah purva-sadhitantya sadhitam kendram 19\35 vydsah 
20124! I 
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The word pala here denotes the degrees of latitude. Hence, subtract the palas, i.e. 
the degrees of the given latitude, from 180 degrees. Keep the remaining degrees and the 
latitude degrees separately. Then in the same manner as taught before, determine the 
dyujya-phalas for the remainder (A) and for the latitude degrees (B). Next subtract the 
dyujyd corresponding to the latitude degrees (B) from the dyujyd corresponding to the 
remainder (A) at one place (A - B) and at another place add these two (A + B). Halve 
both the quantities. These will be the eccentricity and radius respectively of the circle 
of horizon ( bhuja-vrtta ). Next from the remainder ( aksasesa ) and from the latitude 
C aksa ) subtract the desired altitude degrees ( ista-unnatdmsa ) from 1 up to 6 and from 
the resulting remainder and latitude, determine anew the eccentricity and radius for that 
many altitude degrees above the horizon. 

Example: The latitude of the glorious Yoginlpura (= Delhi) is 28/39°. These 
degrees are subtracted from 180. The remaining degrees are 151/21. For these two 
values, the dyujyd is computed. In the table of the svdhoratrapramdnaphalas (i.e., the 
dyujyd table) under 151 degrees, the value given is day radius 75|59 and below that the 
difference is 250. With this difference, the 21 minutes written below are multiplied. The 
product is 42| 1050. The lower number is divided by 60, the quotient 17 is added to the 
upper number 42 and we get 59j30. These are added to the value of the day radius found 
in the table, viz. 75j59. We get 76|58 as the phala corresponding to the aksasesa (A). 
The result in degrees and sub-multiples ( bhagadya ) is 76 degrees and 58 minutes. In the 
same manner the day radius should be computed for the latitude 28;39. This value is 
5; 1. After this, place the value for the remainder at two places and from one subtract the 
value for the latitude and at another add and halve it at both places. Thus we get the 
eccentricity 35;58,30 and the radius 40;59,30 of the circle of horizon. 

Now the computation of the eccentricities and radii of altitude circles above the 
horizon. From the remainder of latitude ( aksa-sesa ) mentioned before 151/21 subtract 
6 degrees of altitude, remaining are 145/21. Fikewise from the latitude also [reduce 6 
degrees] 28/39 - 6 = 22/39. Then in the same manner as before, the eccentricity of the 
circle of altitude 6 ° is obtained as 29/32; diameter 33/28. Thus proceeding further, when 
24 altitude degrees are subtracted, the remainder ( sesdnka ) is 127/21 and latitude 4;39. 
The eccentricity computed from these, in the same manner as before, is 19;35 and the 
diameter 20;24. 
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1.16-17: Procedure to follow when the latitude is lower than the altitude. 
1.18-21: Calculation of the eccentricities and radii ( vyAsArdha ) of altitude 

CIRCLES ( UNNATA-VALAYA ) IN THE SOUTHERN ASTROLABE. 

Climates 

Commentary: 

atha niraksdl lanka-pradesat meruparvata-paryantam 

purvaparadigvyapinah sapta 7 vibhagdh tadantarvartinam nagardndm 
aksdmsajndnartham adyaih kalpitah santi \ tesdrn yavana-bhdsayd ikalameti 
samjnd krtd \ sani-guru-bhauma-ravi-sukra-somdh kramat svdminas ca 
evam niraksalankapradesat pratibhdgam aksdmsds trayodasa navaliptabhir 
nyundh 12\51 madhycirekhatcih purvaparabhagastha bhavanti \ evam 
yantramsas trayodasa 13, sadvimsatih 26, ekonacatvdrimsat 39, dvipancasad 
52, pancasastih 65, astasaptataih 78, navati 90 paryantdh \ anenaiva 
kramena sapta bhdgdh syuh \ param dvipancasad-aksatnsan ydvan 
mamisydndm nivdsah \ tadagratah satsastyams'aparyantam sltabahulyad 
andliakarac ca mamisydndm alpa eva samcdrah | tatparatah kimnara- 
gandharva-vidyddhara-siddhanam pracdrd devabhumayah || 
atha caturvibhdgdntarvartindrn nagardndm sukhavabodhartham aksdmsdh 
pradarsyante \ tad yathd \ lahkdydm aksdmsdh 00, adane 11, tilahge 18, 

.. .sribhrgukaccha-nandabhadrava-vatapatra-stambhatirtha-dhavalake 22, 
... dillydm sriyoginipure 28\39 ... srTperojanrpavdsita-simsdra-perojdbade 
29\45, ... samarakanda 40, khurdsdna 42\20, kdsagara 44, bulagdra 49, 
etvatparyantam nivdsabhumih |* 

Now, the ancients have conceived of seven divisions stretching from the east to 
the west from the 0° latitude at Lanka up to the north pole ( meru-parvata ) for the 
knowledge of the latitudes of the towns situated within them. These divisions are 


Three places are honoured with the honorific srv. Bhrgukaccha (Bharuch) which is the seat of 
Madana Suri, the preceptor of Mahendra Suri; Yoginlpura sacred to Jainas and the place of 
residence of Mahendra Suri and Malayendu Suri, and Hissar-Firozabad where FTruz Shah Tughluq 
built a fortified palace in 1354. 
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designated as iqlim in Arabic language.* Saturn, Jupiter, Mars, Sun, Venus, Mercury 
and Moon are the lords of these divisions successively. Thus starting from the equator, 
each division spreads up to 13 degrees minus by 9 minutes ( liptci ) = 12;49°. These 
divisions spread to the east and west from the meridian. 

Accordingly, the divisions on the instrument are [in integral degrees] 13, 26, 39, 
52, 65, 78, 91. In the same sequence let the seven divisions be. But human habitation is 
up to 52° . Beyond that up to 66°, few humans live because of excessive cold and 
darkness. Beyond that are realms of the celestials ( deva-bhumayah ) where Kinnaras, 
Gandhar\>as, Siddhas and Vidyadharas move about. 

Now for the convenience [of readers] we write the latitude degrees of [certain] 
towns situated with in the first four divisions. f 

Table Apx.Dl-1 Geographical Gazetteer 



Place Name 

<P 

Modern Name 

Modern cp 

Modern L 

1 

Lanka 

0;0 

Equator 

0;0 

0;0 

2 

Adana 

11 

Aden, Yemen 

12;48 

45;02 

3 

Tilanga 

18 

Hyderabad 

17;21,58 

78;28 

4 

Anagundl 

18:10 

Hampi Vijayanagar 
Karnataka 

15;20,06 

76;27 

5 

Gangasagara 

18;20 

Sagar Island, WB 

21;48 

88;06 

6 

Havasa 

18;30 

al-Habasha (= 
Abyssinia) * 




Malayendu clearly did not understand the concept of the climates of classical antiquity which 
divides the ‘inhabited portion’ of the northern hemisphere (and not the entire northern hemisphere 
from latitude 0° to latitude 90°) into seven strips which reach roughly up to 50;30°; several Lahore 
astrolabes carry tables of climates on the back (e.g.. Figure A041.3, Figure A051.4) and in many 
the geographical gazetteers are arranged according to climates (e.g. A024, A030). 

Here the ‘first four divisions’ are not the first four climates of antiquity, but the divisions as 
Malayendu understood them. Thefore the places listed by him belong to all the seven climates. 
These are arranged in the following table, along with their modern names and modern coordinates. 
To the Indian place names are added the names of the federal states; for some of these, the 
following abbreviations are used: in abbreviations. Maha = Maharashtra; MP = Madhya Pradesh; 
Raj = Rajasthan; UT = Union Territory; WB = West Bengal. 

The reference here is to JarmI, the ancient capital of Abyssinia, called al-Habasha in Arabic. This 
place is mentioned in the gazetteers of about a dozen Indo-Persian astrolabes (A002, A013, A014 
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Place Name 

<P 

Modern Name 

Modern cp 

Modern L 

7 

Devagiri 

20;34 

Daulatabad, Maha 

19;56 

75; 13 

8 

Tryambaka 

21 

Tryambak, Maha 

19;55 

73;30 

9 

Samjana 

21 

Sanjan, Gujarat 

20; 12 

72;48 

10 

Damana 

21 

Daman, UT 

20; 25 

72;51 

11 

Navasarika 

21 

Navsari, Gujarat 

20;57 

72;54 

12 

Makka 

21;20 

Mecca 

21;25 

39;49 

13 

Sri-Bhrgukaccha 

22 

Bharuch, Gujarat 

21;42 

72;58 

14 

Nandabhadrava 

22 

? 



15 

Vatapatra 

22 

Vadodara?, Gujarat 

22; 18 

73; 12 

16 

Sthambhatlrtha 

22 

Khambhat, Gujarat 

22; 18 

72;37 

17 

Dhavalaka 

22 

Dholka, Gujarat 

22;43 

72;28 

18 

AmsavalT 

23? 

Ashowal, Gujarat 

23;02 

72;35 

19 

S omanathapattan 
a 

22; 15 

Somnath, Gujarat 

20; 5 3 

70; 24 

20 

Mangalyapura 

22; 15 

? 



21 

Raivatakacala 

22;31 

Girnar, Gujarat 

21;29 

70;30 

22 

Dvaraka 

22;31 

Dwaraka, Gujarat 

22; 14 

68;58 

23 

Navapattana 

22; 31 

? 



24 

UjjayinI 

23;30 

Ujjain, MP 

23; 11 

75;46 

25 

Dhara 

23;30 

Dhar, MP 

22;36 

75; 18 

26 

Anahilapurapatta 

na 

24 

Patan, Gujarat 

23;50 

72;07 


etc.) as ‘Jarmi, Dar al-Mulk Habasha’ and the coordinates in all cases are latitude 9;30 and 
longitude 65;30. The latitude 18;30 given in the present list is off the mark. 

Misreading for Asapalll, an old capital of Gujarat, today a suburb of Ahmedabad 
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Place Name 

<P 

Modern Name 

Modern cp 

Modern L 

27 

Nalapura 

25 

Narwar, MP 

25; 19 

77;58 

28 

Ajameru 

26 

Ajmer, Raj 

26;27 

74;38 

29 

Nagapura 

26 

Nagaur, Raj 

27; 12 

73;44 

30 

Varanasi 

26; 15 

Varanasi, UP 

25; 17 

82;57 

31 

Laksanavatl 

26; 20 

Lucknow, UP 

27;51 

80;55 

32 

Kadanagara 

26; 19 

Kara, UP 

25;42 

81 ;21 

33 

Kanyakubja 

26;35 

Kannauj, UP 

27;04 

79;55 

34 

Manikapura 

26;49 

Garhi Manikpur, 

UP 

25;04 

81;07 

35 

Tlrabhukti 

27 

Tirhut=Muz affarpu 
r Bihar 

26;04 

85;27 

36 

Jajanagara* 

27 

Jajpur, Orissa 

20;51 

86;20 

37 

Uddlsasthana 

27;5 

probably the same 
as above 



38 

Ayodhya 

27; 22 

Faizabad, UP 

26;48 

82;12 

39 

Gopalagiri 

27; 29 

Gwalior, MP? 

26; 13,17 

78:10,41 

40 

Bundl 

27;32 

Bundi, Raj 

25;26 

75;38 

41 

GopTmandala 

27;45 

Gopamau, MP? 

27;32 

80; 17 

42 

Kola-Jalall 

28;4 

Aligarh, UP 

27;53 

78;05 




Jalali, UP 

27;52 

78; 16 

43 

Kampil 

28; 10 

Kampil, UP 

27:37 

79; 17 

44 

Sivasthana 

28; 15 

Sistan-e Olya, Iran? 

28;31 

53; 16 

45 

Uccanagara 

28; 20 

Uch, Punjab, 
Pakistan 

29; 14 

70;04 


Ancient capital of Orissa. 
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Place Name 

<P 

Modern Name 

Modern cp 

Modern L 

46 

Vadanagara 

28;28 

Vadnagar, Gujarat 

23; 47 

72;38 

47 

Dhilll 

Yoginlpura 

28;39 

Delhi 

28;36 

77; 13 

48 

Rohltaka 

28;45 

Rohtak, Haryana 

28;53 

76;34 

49 

Meratha 

29; 20 

Meerut, UP 

28;59 

77;42 

50 

Mulatana 

29; 40 

Multan, Pakistan 

30; 12 

71 ;28 

51 

Hams! 

29;45 

Hansi, Haryana 

29;06 

75;58 

52 

Himsara- 

Phirozabada 

29;48 

Hissar, Haryana 

29;09 

75;49 

53 

Sarasvatlpattana 

29;50 

? 



54 

Sthanesvara 

30; 10 

Thane sar, Haryana 

29;59 

76;49 

55 

Kuruksetra 

30; 10 

Kurukshetra, 

Haryana 

30;06 

76;45 

56 

Kapisthala 

30;30 

Kaithal, Haryana 

29;48 

76;23 

57 

Jalandhara 

30;30 

Jalandhar, Panjab 

31;20 

75;35 

58 

Sunnama 

30;30 

Sunam, Panjab 

30;08 

75;48 

59 

Simanika 

30;30 

? 



60 

Nepalapura 

31 

Kathmandu, Nepal 

27;42 

85;20 

61 

Lahora 

31 ;50 

Lahore, Pakistan 

31 ;33 

74;21 

62 

Vodhaura 

31 ;50 

? 



63 

Badasa(kha)sana 

36;22 

Badakhshan, a 
region in 
Afghanistan and 
Tajikistan 



64 

Damagam 

36;30 

Damghan, Iran 

36; 10 

54;21 

65 

Posamja 

36;40 

? 



66 

Balasa (Balakha) 

36;40 

Balkh, Afghanistan 

36;45 

66;54 
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Place Name 

<P 

Modern Name 

Modern cp 

Modern L 

67 

Nayasapura 

37; 10 

Nishabur, Iran 

36; 13 

58;48 

68 

Kasmlra 

37; 20 

Srinagar, JK 

34;5 

74;47 

69 

Tirimidi 

37;35 

Termez, 

Uzbekistan? 

37; 13 

67; 17 

70 

Vavarada 

37;40 

? 



71 

Clgani 

37;50 

? 



72 

Kaluara 

39 

? 



73 

Samar akanda 

40 

Samarkand, 

Uzbekistan 

39;39 

66;57 

74 

Khuaragrama 

(Khurasana) 

42; 20 

Khurasan, a region 
in Iran 



75 

Kasagara 

44 

Kashgar, China 

39;28 

75;59 

76 

Bulagara 

49 

Bulghar, the land of 
the Svavs north of 
the Caspian Sea 
around the Volga 
River. 




Tables 5-16: Eccentricities ( kendra ) and Radii ( vydsartha ) of altitude circles 
pertaining to six different latitudes 

Commentary: 

a I ha ganakanam hitaya kiyatam apy aksamsanarn saumya-yamyah 
kendravydsdh sdntardh parama-visuvaccdyd-tatkarna-sahitdh pradarsyante 
| yathd navina-yamya-saumya-misra-yantra-karanatvam dydti 
Now for the convenience of astronomers we display for certain latitudes northern 
and southern eccentricities, radii, with differences, together with the maximum daylight 
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hours ( parama-dina ), equinoctial shadow (visuvac-chaya) and equinoctial hypotenuse 
so that the novel south and north combined astrolabe can be produced.* 

Table Apx.D 1-2 Maximum Day Length, Equinoctial Shadow & Equinoctial Hypotenuse 


Place name 

<P 

Maximum Day 
length (in ghatTs) 

Equinoctial 
Shadow (in 
digits) 

Equinoctial 
Hypotenuse (in 
digits) 

Tilamga 

18 

32;44 

3;6 

12;38 

Tryambaka 

21 

33;24 

3;6 

12;5 

Anahilla- 

pattana 

24 

33;48 

5;20 

- 

Tlrabhukti 

27 

34;10,54 

5;5 

13;2 

Dilll 

28;39 

34;34 

6;33 

13;41 

Nepala-pura 

31 

35;6 

7:12 

14;01 


1.22-39 Astrolabe Stars and their longitudes 1 ' 

Commentary: 

at ha yantre bhamandalartham grantha-nispatti-varsotpanna-sdyana- 
dvatrimsan-nakstra-dhruvakah saumya-yamya-viksepa-sahitah procyante \ 

sakamate naksatratragole naksatrdndm dvavimsaty-adhikam sahasram 
uktam asti \ tanmadhydt granthakdrena ydvan naksatragolam savistaram 
samyag avabudhya yantropayogmi dvdtrimsat naksatrdni grhltdni \ tatra 


These eccentricities and radii are necessary for drawing the altitude circles or almucantars on the 
latitude plates of the astrolabes. Malayendu gives six tables of eccentricities and radii for six 
different latitudes, but these will not be reproduced here; just the parameters of these six places 
will be displayed in the following table. 

In verses 1.22-39, Mahendra enumerates the names of 32 fixed stars to be marked on the rete, 
together with their longitudes, expressing the numerical quantities in the Bhuta-samkhya notation 
(cf. Pingree 1978b, p. 628.). Malayendu supplements this data with two tables, the first with 
longitudes as given by Mahendra for 1370 and in the second with longitudes corrected for the 
year 1347. 
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ine.se 5, vrse 2, mithune 5, karke 4, simhe 1, kanyayam 2, tuldydm 2, vrscike 
1, dhanusi 4, mrge 2, kumbha 2, mine 2 esdm granthadi dhruvakah sdyandh 
saviksepdh spastdrthd eva \ yathd mese prathamaksatrasya rasyadi- 
dhruvakah 0\6\43\52 uttaro viksepah 27\0 (uttara-sarah) 
adia naksatranam mesadirasyamsah kramena naksatra-dhruvakah 
mesadirasibhyo ydmya-saumya-vibhdgena naksatranam antaram viksepah 
tathd sarvesu naksatra-dhruvakesu dvipahcasad vikald viksepah 
naksatranamadi-nyaso naksatrakosthakebhyo ’avadharyah \ etani naksatrdni 
drkkarmasddhani krtvd gurupadesd yantre sthdpydni \ drkkarmakaranam 
purastad vaksye, naksatragole punah drkkarmarahitdni sthdpydmti sesah 
sasardni sthdpydmti visesah \ 

Now for the sake of the rete of the astrolabe, the tropical longitudes ( sdyana- 
dhruvaka ) of thirty-two fixed stars pertaining to the year in which the present manual is 
completed (i.e., Saka 1292), together with the latitudes ( viksepa ), north or south, are 
enumerated. ... 

In Islamic [astronomical] theory ( saka-mata ), 1022 fixed stars were mentioned in 
the celestial globe ( naksatra-gola ). The [present] author, having understood the celestial 
globe ( naksatra-gola ) with all its details ( sa-vistara ), chose from the [1022] thirty-two 
fixed stars which are suitable for the astrolabe. Of these 5 are from Aries, 2 from Taurus, 
5 from Gemini, 4 from Cancer, 1 from Leo, 2 from Virgo, 2 from Libra, 1 from Scorpio, 
4 from Sagittarius, 2 from Capricorn, 2 from Aquarius and 2 from Pisces. 

Of these stars, the tropical ( sdyana ) longitudes and latitudes at the time of 
composition of the present manual are known. For example: the star in Aries has the 
longitude 0 signs, 6 degrees, 43 minutes, and 52 seconds and the northern latitude is 27 
degrees 0 minutes. 

The longitudes ( dhruvaka ) of the stars are their positions along the ecliptic in the 
signs like Aries etc. Latitude ( viksepa ) indicates their distance in the north and south 
from the (ecliptic consisting of) signs like Aries etc. ... 

The names of the naksatras and other particulars are set down in the tables. These 
stars (scil. these coordinates) after correcting for drkkarman, should be marked in the 
astrolabe according to the instruction of the teacher. The process of the drkkarman will 
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be explained later. On the other hand, the coordinates should be marked on the celestial 
globe ( naksatra-gola ) without the correction for drkkarman. 

1.40 Annual rate of precision 

granthdidhruvakebhyo ’bhlstavarse naksatradhruvakanayanam aha 
dvinandasurya 1292 rahitdh sakabda nabho’svisailair 720 gunitdh 
khakhastaih 800 

dptam kaladyena yutam bham iste varse bhavet sdyanandmakam tat \\40\\ 

Now he teaches the calculation of the star longitudes in a desired year from the 
star longitudes at the time of the composition of the present manual. 

40. Diminish the Saka years by 1292, multiply by 720 and divide by 800. Add the 
quotient in minutes etc. to the longitude as given here ( bham); that will be the tropical 
longitude in the desired year. 

Commentary: 

istavarsasya sakabdan dvinandasuryar 1292 unayitvd sesam 
nabho ’svisailair 720 gunayitvd khakhastaih 800 bhdjyds tebhyo yal labdham 
kaladikam phalam tadyuktah sayana-granthadi-naksatra-dhruvaka 
istavarsasya dhruvaka bhavanti \ 

atrodaharanam \ ay am granthah sake 1292 varse nispanna esu pdtitesu sake 
kihcin na tisthati \ tatah kalpanayd sake 1304 varse naksatra- 
dhruvakodaharanam pradarsyate \ sthapana — sake 1304 varse ebhyo 
dvinandasuryaih 1292pdtite sesam 12 nabho’svisailaih 720samgunite jatam 
8640 khakhdstabhdge 880 labdham kaladyam 10\48 \ yavanamate 
mesadirasyamsam varsaih 66 mdsaih 8 naksatram atrikrdmati \ prativarsam 
catuhpahcdsat 54 vikaldh \ labdhah kald 1048 etdh pur\>okte sdyane 
mesadyanaksatradhruvake 0\6\43\52 ksipyante jdto ’bhlstavarsasya 
naksatradhruvako ’yarn 0\6\54\40 evain sesd api granthadi- 
naksatradhruvakebhyah svayam uhydh || 

The Saka years in the desired year are diminished by 1292; the remainder is 
multiplied by 720 and divided by 800. The quotient in minutes etc. is added to the 
tropical longitudes of the stars at the time of the composition of the [present] manual; 
the sum is the longitude of the desired year. 
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Example: This manual was completed in Saka 1292. If this [number] is diminished 
by (1292) there will be no remainder. Therefore, we take the examples of star longitudes 
for the hypothetical case of Saka 1304. Write down Saka 1304. From these years 1292 
is subtracted, the remainder 12 is multiplied by 720; it becomes 8640. When divided by 
800, the quotient is 10 degrees and 48 minutes. 

According to the Islamic [astronomical] theory (y civ cinci-mat a), a star traverses one 
degree of ecliptic in 66 years 8 months. Thus it traverses 54 minutes in each year. The 
obtained minutes are then added to the above mentioned tropical longitude of the first 
star in Aries, namely 0|6/43/52 (0 signs, 6 degrees, 43 minutes, 52 seconds). It becomes 
0/6/54/40 (0 signs, 6 degrees, 54 minutes, 40 seconds), which is the tropical longitude 
of the same star in the desired year. Thus from the star longitudes at the time of the 
completion of the present manual, the longitudes for other years can be computed. 

Mahendra’s Astrolabe Stars 

[In verses 1.22-39, Mahendra enumerates the names 32 fixed stars to be marked 
on the rete and mentions their longitudes. Malayendu supplements this with two tables, 
the first with longitudes as given by Mahendra for Saka 1292 and in the second with 
longitudes corrected for Saka 1347. Mahendra states that according to the Islamic view, 
the rate of precession is 1 degree of arc in 66 years and 8 months. Therefore Malayendu 
chooses the second year which is removed from the year of composition of Mahendra’s 
manual by roughly 66 years and 8 months and increases the star longitudes by 1 °.] 

[Malyendu’s tables contain both the Arabic and the Sanskrit star names. The 
former are called ParasTka-ncima (Persian name) because Mahendra and Malayendu 
derived these from Persian sources. But strangely, the Sanskrit names are referred to as 
Hindu-ndma, although they themselves are Jainas and not Hindus. Because of the 
difficulty in transcribing Arabic or Persian words in Devanagari, the ‘Persian names’ 
given in these tables are difficult to understand. Besides the names in these languages, 
Malayendu’s star list contains the following additional data.] 


Mahendra derived the longitudes by adding 18;53° for precession to the longitudes of Ptolemy; cf. 
Pingree 1978b, p. 628 and table XI.3. 
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[Table 17: Star table for Saka 1292 (AD 1370-71), providing for 32 fixed stars, star 
names in Persian ( parasT-nama ), star names in Sanskrit ( hindu-nama ), longitudes at the 
completion of the manual ( granthadi-dhruvaka ), latitude ( viksepa ), direction of the 
latitudes {dik), longitudes corrected for drkkarman (. drkkarma-suddha-rasyadikam ), 
day-radius north ( saumyam svdhordtram ), day-radius south ( yamyam svdhordtram), 
maximum altitude ( paramonnatdmsdh ).] 

[Table 18: Star table for Saka 1437 (AD 1359-1360), providing for the same 32 
fixed stars, names in Persian ( parasT-nama ), names in Sanskrit ( hindu-nama ), longitudes 
at the completion of the manual ( granthadi-dhruvaka ), latitude {viksepa), direction of 
the latitudes {dik), declinations ( krdntayah ), their direction {dik), longitudes corrected 
for drkkarman ( drkkarma-suddhah ), day radius north {saumyam svdhordtram), day 
radius north ( yamyam svdhordtram ), maximum altitude {paramonnatdmsdh). On the top 
of the table is written dillyam drkkarma 7\5\20 {drkkarman at Delhi 7;5,20°.] 

[The names of the thirty-two star names are arranged in the following table 
together with the meaning of the Arabic star names and their identification.] 


Table Apx.Dl-3 Astrolabe Stars 


No 

Sanskrit Name 

parasika-nama 
(Persian) Name 

Meaning of the 
Arabic Name 

Identification 

1 *1 

Asvandbha 

Surrat al-Faras 

navel of the 
horse 

5 Pegasi = a 
Andromeda 

2 * 

Nadyantaka 

Akhir al-Nahr 

end of the river 

0 Eridani 

3 * 

Matsyodara 

batn al-Hut 

belly of the fish 

(3 Andromedae 

4 

Asvim 

Sharatayn 


y Arietis 

5 * 

Kartitakara 

Kaff al-KhadTb 

the dyed hand 

|3 Cassiopeiae 

6 * 

Pretasirdh 

Manusyasird 

Ra ’s al-Ghul 

head of the 
ghoul 

(3 Persei 

7 * 

Manusyapdrsva 

Mirfdq al- 
Thurayyd 

elbow of al- 

Thurayyd 

a Persei 

8 

RohinT 

c Ayn al-Thawr 
Dabardn 

eye of the bull 
follower 

a Tauri 
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No 

Sanskrit Name 

parasika-nama 
(Persian) Name 

Meaning of the 
Arabic Name 

Identification 

9 * 

Mith unci-daks ina - 
pada 

Rizl al-Jawza’ 
al-Yusrd 

the right foot of 

al-Jawza’ 

k Orionis 

10* 

Mithuna-vama- 

skandha 

Yad al-Jawza ’ 
al-Yusrd 

The left hand of 

al-Jawza’ 

Y Orionis 

11 

Sadasya Sanmukha 
Kdrtikeya 

c Ayyuq 

(meaning 

obscure) 

a Aurigae 

12* 

Mithuna-hasta 
(. mithuna-skandha ) 

Mankib al- 
Jawza’ or Yad 
al-Jawza’ 

shoulder of al- 
jawzd ’ or arm 
of al-jawzd’ 

a Orionis 

13 

Agastya 

Suhayl 


a Carinae 

14 

Ardra Lubdhaka 

Shi c ra YamdnT 

the southern 
Shfra 

a Canis Majoris 

15 * 

Prathama-Bala-slrsa 

Punarvasu 

Ra’s al-Taw’am 
al-Muqaddam 

head of the 
foremost twin 

a Geminorum 

16* 

Lubdliaka-bandhu 

Shi c ra ShamT 

the northern 
Shfra 

a Canis minoris 

17 

Maghd 

Qalb al-Asad 

heart of the lion 

a Leonis 

18 

Uttara-Phalgum 

Sarfah 

change of 
weather 

|3 Leonis 

19* 

Kakaskandhapaksa 

Janah al- 
Ghurdb al- 
Ayman 

the right wing 
of the raven 

y Corvi 

20 

Citrd 

Simak A c zal 

the unarmed 
Simdk 

a Virginis 

21 

Svdti 

Simdk al-Rdmih 

the armed 

Simdk 

a Bootis 

22 

Visdkhd Matrmandala 

Nayyir al- 
Fakkah 

the brilliant star 
of al-Fakkah 

a Coronae 
Borealis 

23 

Jyesthd 

Qalb al-Aqrab 

heart of the 
scorpion 

a Scorpii 
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No 

Sanskrit Name 

parasika-nama 
(Persian) Name 

Meaning of the 
Arabic Name 

Identification 

24 

Dhanuhkoti 

Ra ’s al-Hawwd 

the head of the 
serpent charmer 

a Ophiuchi 

25 

Mula 



X Scorpii 

26 

Dhanuhsaragra 



p 12 Sagittari 

27 

Abhijit 

al-Nasr al- 
WdqV 

the falling eagle 

a Lyrae 

28 

Sravana 

al-Nasr al-Th’ir 

the flying eagle 

a Aquilae 

29* 

Matsyamukha 

Fam al-Hiit al- 
JanubT 

the mouth of the 
southern fish 

a Piscis Austrini 

30* 

Kakudapuccha 

Dhanab al- 
Dajdjah 

the tail of the 
fowl 

a Cygni 

31 

Purva-bhadrapada 

Mankib al-faras 

shoulder of the 
horse 

|3 Pegasi 

32* 

SamudrapaksT 

Dhanab al- 
Qaytus ShamdlT 

The northern 
tail of Cetus 

t Cet 


[Here 14 names are literal translation of the Arabic names; these are marked with 
an asterisk in the table. Eleven are junction stars of the Sanskrit lunar mansions. Asvini 
(4), Rohirn (8), Maghd (17), Uttara-phalgum (18), Citrd (20), Svdti (21), Jyesthd (23), 
Mulct (25), Abhijit (27), Sravana (28), Purva-bhadrapada (31).] 

[A few other stars are mentioned in earlier Sanskrit texts. Thus Agastya (13) is 
mentioned in Surya-siddhbnta 8.10. Sirius (a Canis Majoris) is mentioned in the Surya- 
siddhbntci 8.10 as Mrga-vybdha (hunter of animals); in its place, Mahendra employs a 
synonym Lubdhaka (13). Since Procyon (a Canis Minoris) can be regarded as a 
companion of Sirius, Mahendra names this star Lubdhaka-bandhu (kinsman of 
Lubdhaka).\ 

[In Surya-siddhbnta 8.11, Brahma-hrdaya is the name given for Capella (a 
Aurigae); ignoring this name, Mahendra calls this star Sadbsya (six-faced) which is 
another name of Kartikeya in Hindu pantheon; in Malayendu’s tables two other 
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synonyms are given: Sanmukha and Kdrtikeya. In Sanskrit astrolabes the name 
Sanmukha appears frequently (B002, C003, C008 etc.); in some other astrolabes, in 
particular in those astrolabes with single plates calibrated for the latitude of Jaipur 
at 27°, the name Brahma-hrdaya appears often for the same star (D006, D007, D009 
and so on)/] 

[As mentioned in the introduction to C on Sanskrit astrolabes, Mahendra, or rather 
Malayandu in in his tables, gives double name Ardra-Lubdhaka to Sirius (a Canis 
Majoris); however, Ardra and Lubdhaka are generally treated as two distinctly separate 
stars in Sanskrit astronomy, the former denoting a Orionis (Betelgeuse) and the latter 
for a Canis Majoris (Sirius). A large majority of Sanskrit astrolabes follow this 
nomenclature. But a small number follow Mahendra’s nomenclature as well.] 

[Finally the name Samudra-paksT. As mentioned in the introduction to section F 
on celestial globes, Mahendra must have chosen this name after seeing the pictorial 
representation of Cetus on Islamic celestial globes. However, Mahendra seems to have 
understood it as i Ceti, the northern tip of the tail of Cetus, but on all Sanskrit astrolabes 
I have seen this star is shown below the equinox to represent the southern tip of the tail 
of Cetus, i.e., (3 Ceti. In an astrolabe made for Raghavajit in 1669 (C008) i Ceti is 
designated as sa[mudra]paksTujttara], i.e. ‘the northern Cetus’, while (3 Ceti was called 
samudra[paksT], ] 

Table 19: Rising times at the Equator ( lankodciya-pramana ) of each degree of the 
ecliptic from 1° to 90°. 

Table 20: Shadow lengths of the gnomon of 12 digits ( dvadasahgula-sahku- 
cchaya ) and the gnomon of 7 feet ( saptdngula-sanku-cchdyd ) for each degree of solar 
altitude from 1° to 90°/ 


I have not been able to locate Sanskrit sources for the names Dhanuhkoti for a Ophiuchi, Dhanuh- 
saragra for p 1-2 Sagittari and Visakha-matr-mandala for a Coronae Borealis, nor the reasons why 
Mahendra chose these names. 

In Raikva’s edition, this table is given on pp. 49-51 and repeated once again on pp. 52-54 with 
minor changes in the wording of the argument. 
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1.72: Author’s Colophon 

abhud bhrgupure vare ganakacakracudamanih 
krti nrpatisamstuto madanasurinama guruh 
tadiyapadasalina viracite suyantrdgame 
mahendraguruna sphutam ganitakarma purtlkrtam \\71\\ 

In the eminent city of Bhrgupura, there lived the learned preceptor by name 
Madana Suri, the crest-jewel of the circle of astronomers, who was praised by the kings. 
In this excellent treatise on the instrument (i.e. the astrolabe), composed by the preceptor 
Mahendra, a devotee of his (Madanasuri’s) feet, [the first chapter dealing with] the 
mathematical operations is completed. 

Commentator’s Colophon 

srlpe rojasakend rasa rva -ganaka -p rasto * mah endra -p rabh ur 
jatah surivaras tadTyacaranambhojaikabhrngadyuta 
surisn-malayenduna viracite ’smin yantrardjdgama- 
vydkhydne ganitabhidhah prathamako ’dhyayah samaptim gatah ]| 

Master Mahendra Suri, the eminent scholar, is the foremost one among all the 
astronomers at the court of the glorious Firuz, the sovereign of the Muslims. In this 
commentary on the treatise Yantraraja composed by the illustrious Malayendu Suri, 
who is like the bee at the lotus-feet of the said master, the first chapter entitled 
Ganitadhyaya is concluded. 


Both the printed editions read ganakaih prstah which makes no sense. I follow the reading in 
Jyotisa Ms. no. 37, copied on 23 May 1853, of the Aligarh Muslim University. 
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2. YANTRAGHATANADHYAYA (CHAPTER ON THE CONSTITUTION OF 
THE ASTROLABE) 

2.1-6: Constitution of the Astrolabe 

adau yantram mrnmayam dhatujam vd vistirnam ca svecchayd kdrayitvd \ 
dairghyavyasaupdlivrittasya tasminn dryaih kdryau yantracakrdnumdndt ||7|| 
ydmye bhdge ’sya trikonam kirTtam Tdrg yantram kosthakdgdram uktam \ 
madhye tasya sveccaydksdmsakdndm patrdny anydny unnatdmsdsritdni \\2\\ 
ekatn patram connatdmsasya patrad dvighnam pinde sddhamyam tato ’nyat 

lahkotpannd rdsayo mesamukhydh samsthapyante yatra dhisnyaih sametdh 

|| 3 || 

patrdny evam kosthakagaramadhye muktvd sadhyas tesu purvadikasthah \ 
prsthe yantrasydyate dve bhujdgre siiksme krtvd chidram antarbhujarn ca ||4j| 
agre pascdt tasya cdnte ’bdhikone klptvd chidre yantranetre nivesye \ 
chidre klptvd merukilam daldlim tena ksiptvd ghotikd sarnnivesyd ||5|| 
krtvd chidram suksmam asya trikone tatra ksiptvd kantakam vrscikdbham \ 
tasya prdnte mudrikam lambikdkhyam sutram deyam yantranispattir evam 
\\ 6 \\ 

1. First get an instrument (i.e. disc) ( yantra ) prepared out of clay or of metal, in the 
desired size ( vistirna ). Then the noble persons should fix on that [disc an upraised] rim 
(pdlivrtta ) with height and breadth appropriate to the size of the astrolabe. 

2. On the southern (i.e. the upper) part of the disc, [there should be] a triangular crown 
(kirita). Such a component is called the mater ( kosthakdgdra, lit. store-house, 
repository). Inside this [are placed] as many latitude plates (aksamsakdindm patrdni) as 
one wishes, which are endowed with [circles of equal] altitudes ( unnatdmsa ). 

3. Prepare another plate with double the thickness of the plates bearing the [circles of] 
altitudes. On this plate will be marked the zodiac signs starting from Aries, according 
to their rising times at the equator (lahkdi) (i.e. right ascensions) together with [some 
prominent] fixed stars ( dhisnya ). 

4. Insert these plates inside the mater ( kosthakdgdra ) and mark on [each face of] them 
the cardinal directions like east etc. At the back of the instrument, [attach] a long arm 
(i.e. alidade) with pointed tips and a hole in the middle. 
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5. At the front and back [of the arm] (i.e. on either end of the arm) set up ( nivesye ) two 
rectangular sighting vanes ( yantra-netra ), having made holes in them. Into the hole [at 
the middle of the alidade], insert the pin which represents the north celestial pole ( merit- 
kilo) so that it passes through the series of latitude plates ( data ). Into [the other end of] 
this pin, insert a horse-headed wedge ( ghotikci ). 

6. Make a small hole at [the apex of] the triangular [crown], insert into it the shackle 
(, kantika ), which is shaped like the scorpion’s sting, into it a ring ( mudrika ) and then 
pass through it a string called the suspender ( lambika ). Thus is the astrolabe constituted. 
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3. YANTRARACANADHYAYA (CHAPTER ON THE CONSTRUCTION OF 
THE ASTROLABE) 

3.1: VARIETIES OF THE ASTROLABE 

yantram proktcun sadvidham hy dnavatyd 
eka-dvi-trisv-anga-pankty-amsa-klptyd \ 
dvedhapy etat saumyayamyaprabhedat 
tanmisratve misrasamjnamparam ca |/| 

1. The astrolabe is said to be of six kinds [according as the altitude circles] are drawn 
up to ninety [degrees], [with one circle] for each one ( eka ), two (dvi), three (tri), five 
(isu), six ( ango ), [or] ten ( pankti) degrees ( amsa ). It is also of two varieties, northern 
(sawnya) and southern ( yamya ). Where these two are combined, there is one more 
variety called the composite ( misra ). 

3.2-3: Back of the Astrolabe 

vrttadvayam karkatakena prsthe yantrasya nirmaya ccitur diso ’rikyah 
pragyamyagah kosthagatds tatas ca sthapyah kha-nanda-pramitonnatamsah 

l|2|| 

vrtte dvitTye likhitonnatdmsa rekhd vilekhyd pratibhagajatah 
paksatraye ’apakramajd vibhagah sankuprabhd prdg gadita tathd jyd |j3j| 

2. On the back of the astrolabe, draw two annuli ( vrtta, lit. circles) with a pair of 
compasses ( karkata ) and mark the four cardinal directions. Then between the east and 
west points, mark out ninety ( kha-nanda ) degrees of altitude in separate cells ( kostha ). 

3. In the second annulus, mark the lines for each degree corresponding to the degrees of 
altitude written [in the first annulus]. Then in three quadrants ( paksa ) draw respectively 
the units/arcs of declination ( apakramaja vibhaga ), gnomon shadows ( sankuprabhd ) 
and the afore-mentioned sines (jyd ). 


There is some confusion here in the specifications for the four quadrants. Both the text and the 
commentary appear to be mentioning only three quadrants. The commentary states that the 
arcs/units of declination should be drawn in the south-western quadrant ( daksinapascimantarala ), 
shadow squares in the north-western quadrant ( pascimasaumyantarala ) and the sine graph 
(jlvankah ) in the north-eastern quadrant ( uttarapiirvantarala ). This makes sense only if is clearly 
stated that the shadows squares are drawn in the two lower quadrants. Moreover, the sine graph is 
usually drawn in the south-eastern quadrant, some times also in the south-western quadrant, but 
never in the north-eastern quadrant, as the commentary recommends. 



Apx.Dl - The Yantraraja of Mahendra Suri 


LXXXIII 


3.4: Front of the Mater ( kosthakagara ) 

at ha yantre kosthakdgdrasya purvapaksasadhanam aha 
vrttatraye pdligate krte prdg vrtte kintdntarato ghatis ca \ 
arnsdn abhTstdn kha-rasdgni-samkhydn rekhds tadlyas tadadho vilekhydh ||4|| 
Now he teaches the calibration of the front ( purvapaksa ) of the mater ( kosthdgdra ) 
of the astrolabe (yantra). 

4. Having drawn three [concentric] circles on the rim ( pdli ), in the first circle, mark the 
ghatis, starting from the middle of the crown ( kirita ). [In the middle circle] mark 360 
degrees at desired intervals. Below that, draw the lines of their subdivisions. 

3.5-8: Latitude Plates ( aksa-patra ) 

at ha saumyayantre istdksdnisapatresunnatavalaydndm sadhanam aha \ 
yantre ca saumye viracayya kambdm patrdnumdnena vilikhya tatra \ 
bhdgdn khardmdn racayed tadamsaih karkddivrttatritayam dalesu ||5j| 
digahkitesv esu ca madhyakendrad avacyarekhopari kendramanaih 
cihne krte tacchirasah prthutvamdnena vrttdni likhet sphutani ||<5|| 
bhujdkhyam adyam bhavatTha vrttam tatah param connatamandalani \ 
tesdrn likhed dnavater vibhdgdn suddhan inadyunnatatavagatyai j|7jj 
madhyahnarekham abhito ’sya karkavrttasthite prdgapare vibhdge \ 
kramdl likhed bhamparamam dinam taddesabhidhanena tathdksabhdgdn j|S|| 
Now he teaches how to draw the altitude circles ( unnata-valaya ) in the desired 
latitude plates ( aksdmsa-patra ) in the northern astrolabe (saumya-yantra). 

5. In the [case of the] northern astrolabe, prepare a ruler ( kambd ) according to the size 
of the plate (i.e. as long as the radius of the plate) and graduate it into 30 ( kha-rama) 
units ( bhdga ). With these units ( ainsa ) draw the three circles of Cancer etc. upon the 
plates ( dala ). 

6. On these plates, on which the cardinal directions have been marked [by means of the 
north-south and east-west lines], make marks on the south line, starting from the centre, 
at distances measured by the values of eccentricity ( kendra ). Then from each of the 
marks as the centre draw clear circles with the measure of the radius ( prthutva ) [as given 
in the tables], 

7. The first of such circles here is called the horizon ( bhuja ). Above that will be circles 
of altitude ( unnata-mandala ). These [altitude circles] may be drawn clearly ( suddha ) up 
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to ninety degrees for ascertaining the altitude ( unnatatd ) of the sun and other [celestial 
bodies]. 

8. On both sides, i.e., in the eastern and the western sides of the meridian or midday line 
( madhyahna-rekha ) situated inside the tropic of Cancer, one should write successively 
the equinoctial shadow ( bhd ), maximum daylight (paramadina ), the name of the locality 
(.desabhidhana ) and the degrees of latitude ( aksa-bhdga ). 

3.9: Unequal Hour Lines 

at It a saumyayantre hordsthdpanam aha \ 

kujad adlio dvadasadha vibhajya mrgddikarkdhvayamandalesu 

vidhaya vrttdny abhitah praticyd ankair nivesyd dvidasapi horbh ||9|| 

Now he teaches the creation of the hour (hord ) [lines] in the northern astrolabe. 

9. Divide [the arcs of] the [three] circles of Capricorn, Aries and Cancer, which are 
situated below the horizon ( kuja ), into 12 parts each. Draw on both sides [of the meridian 
line, arcs of] circles (vrtta ) [through the respective points of division on these three 
circles] and number them from the west as the 12 hours (hord). 

3.10-16: Rete ( bhacakra-patra ) 

at ha saumyayantre bhacakrapatre karkadivrttatrayasadhanam \ bhacakra- 
kendrapramhnena bhamandalasadhanam tatra niraksameshdilagnhnhm 
ista-bhdgdndm sthdpanam aha \ 

bhacakrapatre ’pi puraiva klpte vrttatraye ’bhyantarato ’stabhdgdn | 

hitvdi kalds chbdhigunhn avdcye vydsbrdhamhnena vidhaya vrttam ||70|| 

niraksameshdivilagnamhnhn purvodithn prdci nivesya caindryah j 

vrtte dvitTye tadadho nivesyds tadahkasamkhyd ganakair nijestdh ||77|| 

mese bhdgd kalds cdpi dhisnyani gaganesavah 

vrse nandadrso ’bdhyaksd yugme dantah sadindavah \\12\\ 

vyutkramad eta eva syuh karkasimhakamsv api \ 

kanyddisatkamanam sydt tuladau vaiparityatah ||73|| 

vydsdkhyavrtte ’jamukhdni santi lagndni lahkodayajani yatra 

rekhd hy udundrn pratibhdgajdtds tatraiva kendrabhimukhd vilekhydh j|74|| 

kendrat pratipam viracayya cihnam dyujydpramanena ca karkatena \ 

tatraiva dhisnyasya yathoditasya nivesyam asydgram atlva suksmam || 75|] 
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dhanurmrgantar nisitam vidheyam cihnam prasiddham makardsyandmnd \ 
yadbhrdmyamdnam ganakena vis van muhur muhus cumbati nbdivrttam \\16\\ 
Now he teaches how to draw the three circles of Cancer and others on the rete 
(bhacakrapatra), how to draw the ecliptic circle ( bha-mandala ) by means of the given 
value of the eccentricity of the ecliptic circle ( bhacakra-kendra ) and how to mark there 
the divisions of the zodiac signs according to their ascendants at the zero degree latitude 
(niraksa-lagna). 

10. On the rete ( bhacakra-patra ) also, after having drawn the three circles [of Capricorn, 
Aries and Cancer] as before, leave out from the centre of the plate 8;34 units [which is 
the eccentricity of the ecliptic] in the south ( avdcya ) (i.e. on the southern radius) [and 
with this point as the centre] draw a circle with the measure of the radius [of 21;26 units 
as shown in 1.66]. 

11. [On this circle], after having marked, from the east point onwards ( aindrybh ), the 
lengths of the right ascensions of the zodiac signs which have been mentioned before, 
in the second circle below the [previous one] the astronomer may mark their 
subdivisions according to his liking. 

12. For Aries (mesa) the degrees ( bhdga ) and minutes (kald) [of right ascension] are 
27;50; for Taurus ( vrsa ) 29;54 and for Gemini ( yugma ) 32; 16. 

13. The same in reverse order pertain to Cancer ( karka ), Leo ( simha ) and Virgo ( kant ). 
The values of the six signs beginning with Virgo ( kanyd ) will apply in the reverse order 
to the six starting with Libra (tula). 

14. In the ecliptic circle (vydsdkhya-vrtta) where there are the right ascensions 
(lankodayajbni lagndni) of Aries and others, there draw the lines of stars, with the 
subdivisions, towards the centre. 

15. With the measure of the day sine (dyujyd) make a mark away from the centre with 
the pair of compasses on that line. There at that point, create a very fine tip (suksmam 
agram ) for [the pointer of] the afore-mentioned star. 

16. Between Sagittarius (dhanus) and Capricorn (mrga) affix the well-known mark 
called the ‘Capricorn index’ (makardsya, lit. face of Capricorn, in the sense of the first 
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point of Capricorn*) which touches the hour circle ( nadivrtto ) constantly, when the rete 
is rotated all around by the astronomer. 

Thus the preparation of the rete in the northern astrolabe is complete. 

3.17-19: Latitude plates and rete in the Southern Astrolabe 
3.20-24: North-South combined astrolabe 

3.25-26: Computing the maximum day-length ( parama-dina ) from the latitude 
dvistaksamsa jinair bhaktd labdham aksad visodhitam 
sesam ardham hatam digbhih sastydptam dvigumkrtam ||25|| 
tannadika vinadyadi urdhvdhkam trimsatd yutam 
nryugmante ravau proktah palebhyah paramam dinam || 2<5|| 

25. Write down the degrees of latitude separately at two places. Divide at one place by 
24 and subtract the quotient from the latitude. Divide the remainder by 2, multiply by 
10, divide by 60 and multiply by 2. 

26. The ‘higher’ number, augmented by 30, denotes the ghatis and palas. When the sun 
is at the end of Gemini, this is the maximum day length, [usually expressed] in terms of 
palas. 

Commentary: 

vyakyodaharanam eva \ dillydm aksamsah 28\39 dvisthah 28\39 
caturvimsatya bhaktd labdham 1\11\38 aksdmsdt pdtyate \ sesam 27|27]22 
ardhitam 13\43\41 dasgunam 131\17 sastydptam 2\17\17 dvigunam 4\34\34 
upari trimsadbhir 30 yutam jatam dillydm paramadinam 34\34\34 evam 
anayd rityd trimsad-aksdmsaparyatam dydti \ agre ’antaram karoti \ evam 
sarvatra || 

The example itself provides the explanation. In Delhi the degrees of latitude are 
28;39°. This is written at two places. 28;39 is divided by 24. Quotient is 1; 11,38. This 
is subtracted from the latitude. Remainder (28;39 - 1:11,38) 27;27,22 is halved 
13;43,41. Ten times 137;17, divided by 60, 2;17,17. Doubled 4;34,34. The ‘higher’ 
number (higher unit) is augmented by 30; it becomes 34;34,34 (34 ghatis, 34 palas, 34 


Arabic muri ra 's al-Jadi. 
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vipalas =13 hours, 49 minutes, 49 seconds, 36 thirds); this is the maximum day length 
( parama-dina ) at Delhi. In the same manner the result is obtained up to 30 degrees 
latitude. Beyond this one takes the difference. 

3.27: Computation of the equinoctial shadow (visuvacchaya) from the 

MAXIMUM DAY LENGTH 

hinam kharamaih paramam dinarn ca sesam nagaghnam gunitam ca sastyd 
bhaktam trigobdhubhir 293 anguladicchaya sphutd syad visuvadvayasya \\27\\ 

The duration of the maximum day length is diminished by 30. The remainder is 
multiplied by 7 and again multiplied by 60, and then divided by 293. The quotient is the 
shadow in angulas at the time of both the equinoxes. 

Commentary: 

atrodaharanam eva vydkyd \ adtatra paramadinam 34\34\34 
visuvaddinamanena 30 hinam 4\34 34 saptagunam 32\1\58 kaldpinam 
1921\58 kalpita 293 bhdgahdrdptam visuvacchaya 6\33 kalapindasesam 166 
anayd yuktyd chdydnayanam kdryam || 

Here the example itself provides the explanation. Now here the maximum day 
length is 34;34,34 ( ghatis ). This is diminished by the length of the equinoctial day, 
namely 30. Remainder 4;34,34. Seven times of this 32; 1,58. This is converted into arc 
minutes ( kald ) 1921 ;58. Divided by 293; quotient 6;33 [ angulas] is the equinoctial 
shadow. The remainder of the sum of minutes (kala-pinda-sesam) is 166. 
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4. YANTRA-SODHANADHYAYA (CHAPTER ON TESTING THE 
ASTROLABE FOR ACCURACY) 

4.1-2: Testing the Astrolabe for equal weight on both sides of the meridian 
nispannayantram ullambya randhre kilam pravesayet \ 
tadagre lambayet sutram suksmam bhdrena samyutam ||7|| 
madhyarekham sprset tac cet jneyam suddharn tathd hi tat \ 
anyathadhikam asydhgam ghrstvd sodhayet tatah ||2|| 

1. When the astrolabe has been made, suspend it vertically and insert a pin (kila) in the 
hole [in the crown]. From its tip suspend a thin thread with a weight [attached to the 
other end]. 

2. If the thread coincides with the meridian line ( madhyarekha ), then the instrument 
must be understood to be accurate ( suddha ). Otherwise, grind its heavier limb and then 
test [once again], 

4.3: Testing the horizon (kuja) and other circles [of altitude] 
mesadyujlvdprdgrekhdyogasparsat kuje sphute \ 
kendravyasantaraih suddhaih sodhayed unnatdmsakdn ||3| 

3. The two horizon circles (kuje) (i.e. the two eastern and the western halves of the 
horizon circle) are accurate ( sphute ) if they touch the intersections (yoga) of the diurnal 
circle of Aries (mesa-dyu-jiva = celestial equator) and the east-[west] line (prdgrekhd). 
The other circles of altitude (unnatamsaka) are to be tested by the differences in 
eccentricity (kendra) and in the radii (vydsa, lit. diameter). 

Commentary: 

mesadyujiva-pragrekhayor yoge sannipdta ubhayatas tayoh sparsad 
uddhrtakujakhyavrtte sphute bhavatah | tathd purvoktaih kendra- 
vydsdntarair unnatamsan artliad unnatdmsavrttdni sodhayet \ suddhani 
kuryad ity arthah 

udaharanam \ tad yathd \ madhyat sadunnatamsdnam kendrapramdnena 
29\32 cihnam krtvd tadupari vydsamdnena 33\28 vrtte krte sadunnatamsdnam 
valayam nispannam \ tato yantra-madhyat madhyahnarekhopari 
unnatavalayam ydvat kendravyasantaram 3\7 kambdbhdgaih pramTyamdnam 
yadi sydt tada tadvalayam suddharn \ evain sesdny unnatavalaydni sodhyani 
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By touching ( sparsei) the intersections (yoga) of the diurnal circle of Aries and the 
east-[west] line ( prdgrekhd ), that is at the intersections ( sannipdta ) on both sides, the 
two up-raised circles (i.e. the two eastern and western halves) called horizon become 
accurate. 

In the same manner, by the differences in eccentricity (kendra) and in the radii 
( vydsa, lit. diameter), which have been mentioned before, one should test the degrees of 
altitude ( unnatdmsaka ), that is, the circles of altitude (unnatdmsavrttane). That is to say, 
they should be made accurate ( suddhani kurydt). 

Example: From the centre ( madhya ) [of the astrolabe], at a distance of 29;32, 
which is the value of eccentricity ( kendra-pramana ) for six degrees of altitude, make a 
mark. On that (i.e. with that point as the centre) draw a circle with a radius (vydsa-mdna, 
should this not be vyasardha ?) of 33;28. This is the circle for the altitude 6°. Then the 
distance between the circle and the centre of the astrolabe as measured on the meridian 
line with the units of the ruler (. kamba ) equals 3/56' which is the difference between the 
given kendra and vydsa (,kendravyasantara ), then that circle is correct. In this manner, 
test the remaining altitude circles also. 

4.4: Testing the twelve lagnas and their subdivisions 
udaydstodicyayamyarekhagre sadrsamsata 
praksaptaturyadiksamkhyalagndnam syad visuddhata \\4\\ 

If there is symmetry in degrees ( sadrsamsata ) in the risings and settings, at the tip 
of the north line and the tip of the south line, between the pivots ( lagnas ) having the 
numbers one ( prathama, i.e. ascendant) and seven ( sapta, i.e. descendant); four ( turya, 
i.e., lower mid-heaven) and ten (dik, i.e., upper mid-heaven), then there is accuracy. 

Commentary: 

udaye purvaksitije aste’pare ksitije udicyarekhagre ydmyarekhdgre ca 
pratha-saptama-caturtha-dasamandm mesa-tuld-karka-makardnam 

sadrsamsata tulydmsatd yadi sydt tada tesdm caturndm lagndndm suddhatd 


The values 29;32 for eccentricity and 33;28 for the radius pertain to the latitude of Delhi, as given 
in the table on p. 23 of the printed text. 

The printed text reads (p. 63) wrongly 3|7; it should be (33;28 - 29;32 =) 3;56. 
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jheyd \ tadvaiparitye’suddhath ca \ evam sesdnyapi lagndni amsaih 
sodhamyani 

In the rising on the eastern horizon, in the setting on the western horizon; at the 
tip of the north line and at the tip of the south line; in the first and seventh; fourth and 
tenth [pivots] i.e. between Aries and Libra, between Cancer and Capricorn, if there is 
symmetry in degrees ( sadrsamsata ), i.e. equality in degrees ( tulydmsatd ), then it should 
be understood that there is accuracy in the four pivots. Otherwise, there is inaccuracy. 
In the same manner the remaining risings and settings also should be tested. 

4.5: Testing the star-pointers (naksatra-cancu) 

j at ha drkkarmasuddhasthdpitanaksatrdmsan paramonnatamsair 
naksatracahcusodhanam aha 
madhyarekhasthite svasvardsyam.se samprsed yadi | 
bhdsyam svdn paramdn amsdn tada taccahcusuddhata ||5|| 

Testing the accuracy of the star-pointers ( naksatra-cancu ) by means of the star’s 
longitude ( naksatrdmsa ) corrected for drkkarman and its maximum altitude 
( paramonnatamsa ). 

5. When the star’s longitude ( sva-sva-rdsyamsa ) is placed on the meridian 
( madhyarekha ), if the star-pointer ( bhdsya ) touches the degrees of its maximum altitude 
(svdn paramdn amsdn), then the accuracy of that pointer (cancu) [is established]. 
Commentary: 

yadyad naksatram yasya yasya rdseryasmin yasminn anise ’sti tasmin tasmin 
bhdge madhyarekhopari sthite sad tasya tasya naksatrdsyam cancusthdnam 
svdn paramonnatdmsdn yadi sprsad tada tasya naksatrasyasyasuddhih sydt 
tadabhave cancor hbni-vrddhir vd kdryeti sesah \ yathd suddham rohinl- 
naksatram mithunasya trtTyamse pavarthate \ tasminn atnse madhyarekhopari 
sthdpite yadi rohinydsyam svlydn paramonnatdmsdn 76,53 sprsad tada 
rohinyd asyasuddhir bhavad \ evam sesdny api naksatrdsydni sodhamyani 
If [the longitude of] a particular star is situated at a particular degree of a particular 
zodiac sign, when that particular degree is placed on the meridian line [by rotating the 


Printed text (p. reads 70; but the correct value as given in the star table on p. 36 is 76;53. 
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rete], if that star’s pointer touches its maximum altitude, then that star’s pointer is 
accurate. If not, the pointer should be shortened or extended. 

For example, the corrected longitude of RohinT lies at the third degree of Gemini. 
When that degree is placed on the meridian [by rotating the rete], if RohinT’ s pointer 
(.rohinyasya ) touches the degrees of its maximum altitude 76;53, then the pointer of 
RohinT is accurate. In the same manner, other stars are to be tested. 

4.6: Testing the alidade (bhuja) 

bhujagrayugmam suddham syad rekhastham parapurvayoh \ 
tanmadhyarekhoparigam suddham padadvayam tada jjbjj 
6. The two tips of the alidade are accurate if they lie on the east-west line. The two 
sighting plates (pada-dvaya ) are accurate if they lie on the middle line of the astrolabe. 
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5. Y ANTRA-VICARANADHYAYA (CHAPTER ON THE USE OF THE 

ASTROLABE) 

Measuring Time in Ghatis and Hours* 

5.1-2 Measuring the altitudes of the planets and stars 

kare ’pasavye vinivesya yantram jyotirvida bhaskarasanmukhena \ 
tathd bujdgram paricdlamyam yathd visec chidrayuge’rkatejah |/| 
purve ’hani prdkkubho bhujagrasprsta raver unnatabhagakah syuh \ 
ta eva madhyamdinato ’pardmsd rdtrau grahodusv api caivam eva ||2|| 

1 . The astronomer (jyotirvid), facing the sun, holding the astrolabe in his right hand, 
should so rotate the tip of the alidade ( bhujdgra ) that the sun’s ray ( arka-tejas, sun’s 
light) enters the two holes. 

2. In the forenoon the degrees of the eastern direction ( prak-kakubha ) touched by the tip 
of the alidade denote the altitude degrees of the sun. The same after the noon become 
the altitude degrees in the west. The same is the case with planets and stars (udu) at 
night. 

Commentary: 

purve ’hani purvdhne prdkkakubhah purvasyd diso bhujdgram sprstd ekadya 
navatiparyantd raver unnatabhdgdh syuh \ evain madhyamdinato 
madhyahnad urdhvam aparonnatdmsdh syuh \ tatra rdtrau ganakena 
daksinanetram nimllya vdmanetroparisthena yantrena istasya grahasya 
dhisnyasya vd vedhe bhujagrasprsta amsdh purvhparadiggatatvena 
purvonnatdmsd aparonnatdmsdh jheydh j| 

In the forenoon the degrees of the east, i.e. from one up to ninety, touched by the 
tip of the alidade, will be the altitude degrees of the sun. Likewise, from noon onwards, 
the same become degrees of altitude in the west ( aparonnatdrnsa ). At night, the 
astronomer ( ganaka ) closes the right eye and looks with the left eye at the desired planet 


Sanskrit astrolabes generally contain only lines for the unequal hours counted from the western 
horizon, which is suitable only for the Islamic method of telling time. The astrolabes do not have 
lines for equal hours counted from the eastern horizon, which would be appropriate for the Indian 
method of telling time. Such lines can easily be drawn. In fact, some large Lahore astrolabes have 
such lines. Then how did Hindus/Jains measure time in ghatis with the help of the astrolabe? The 
method is simple. Mahendra Suri explains the method in 5.3-4; in 5.5 he also explains how to 
measure time according to Islamic fashion which he calls amnayal 
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or the star ( dhisnya ) through the alidade, then the degrees touched by the tip of the 
alidade become the altitude degrees in the east or the altitude degrees in the west 
according as the body is in the east or west. 

5.3-4 Ascertaining the time of the day and the ascendant 

Atha ravisambaddha-piirvdparonnatdmsebhyo dinagata-sesa- 

ghatikanayanam la guana-yanam cdha \ 

ravyamsakam prdgapare ca bhuje dhrtvonnathmsoparige krte ’ smin 
dvisthdnasamlagnamrgasyamadhye kalamsakaih pankti 10 palapramanaih 
||3|| 

sadbhir vibhaktair divasasya yatam sesam ca ghatyhdi parisphutam sydt \ 
tathonnatamsasprsi bhdskardrnse prdgbhujagah sdyanalagnabhdgah ||4j| 
Now he teaches the method of ascertaining the elapsed ghatl and those to come in 
the day ( dina-gata-sesa-ghatika ) and the computation of the ascendant ( lagna ) from the 
degrees of the sun’s altitude in the east or in the west. 

3-4. [Rotate the rete in such a way that] the sun’s [longitude in] degrees ( ravy-amsaka ) 
[as seen in ecliptic, on the given day] falls on the eastern horizon ( bhuja ) [if it is the 
forenoon] or on the western horizon [if it is the afternoon, and then rotate it again so 
that the longitude] falls on the altitude degrees. The time degrees ( kalamsa ) between the 
two positions of the Capricorn index ( mrgdsya ), each of which equals 10 palas, are 
divided by 6. The quotient in ghatTs etc. is the time elapsed or the time to come in the 
day [in the forenoon and in the afternoon respectively]. Likewise, when the sun’s degree 
is touching the altitude degree, [the point on the ecliptic of the rete] which touches the 
eastern horizon ( prdg-bhuja-ga ) is the degree of the tropical ascendant ( sayana-lagna- 
bhdga ). 

Commentary: 

istadine sayana-mesadi-rasi-sthita-suryamsam prdci bhuje apardhnam 
astabhuje ca krtvdsminn eva suryamse kramad viddhe ca 
purvaparonnatamsopari krte sati kramad dvisthana-satnlagna-mragsya- 
madhyasthitaih kalamsakair dasapalapramanaih sadbhir 6 bhakrair 
dinasyatltam [sesain vd] ghatydi parisphutam bhavati \ tathd purvokta eva 
bhdskardrnse viddha-purvaparonnatamsasprsi purvaksitijagatah sdyana- 
mesadi-lagnamsah spastah sydt | 
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On the desired day, the degree of the sun’s tropical [longitude] as situated in one 
of the signs of the zodiac beginning with Aries (, sayana-mesadi-rasi-sthita-suryamsa ) 
should be placed [by so rotating the rete] on the eastern horizon in the forenoon or the 
western horizon in the afternoon. Then place the same sun’s longitude degree on the 
eastern or the western altitude degree that has been measured ( viddha ). When this is 
done, the units of time lying between the two positions of the Capricorn index 
(mrgasya ), each of which is equal to 10 palas, are divided by 6. Then the elapsed glia Its 
and its submultiples or those to come in the day will be obtained. 

Similarly, when the afore-mentioned [longitude] degree of the sun is placed on the 
observed altitude circle in the east or west, then the degree of the zodiac signs beginning 
with Aries that touches the eastern horizon will be the ascendant ( lagna ).* 

5.5 Measuring the Time in Hours in the Day 

evam raveh saptamardsibhdgo yatraiva horavalaye ’sti saiva \ 
horn dyunathac ca tatah svasasthasastasya ganyaparabhujavrttat |j5j| 

5. Likewise [when the sun’s degree is placed on the altitude circle corresponding to the 
observed altitude degree], wherever the degree of the seventh sign [from the sun’s 
position, i.e. the opposite point in the ecliptic] touches the hour circle ( hord-valaya ) that 
is the hour {bora) [at the time of observation]. [Thus] the hour should be counted from 
the western horizon, by moving six signs from the sun’s position [marked on the rete] ? 

Commentary: 

event id ko ’rthah \ purvavad bhdskardmse istonnatamsopari sthdpite sad 
tasmdc ca saptamarasyamso yasmin horavalaye ’sti saiva taddine adya 
dinavaradihora \ tato dinavarahoratah sasthasya dvitlyadya 


On a given day, suppose that the sun is at Libra 15° and the sun’s altitude as measured by the 
alidade is 36°. Turn the rete so that Libra 15° in the ecliptic touches the eastern horizon if it is in 
the forenoon or western horizon if it is in the afternoon. Note where the Capricorn index touches 
the degree scalw. Then turn the rete so that Libra 15° touches the altitude circle for 36°. Note where 
the Capricorn index touches the degree scale now. Divide the difference in degrees of arc by 6. 
The quotient in ghatls is the time elapsed since sunrise if it is the forenoon or time remaining up to 
sunset if it is the afternoon. 

Again, when the Libra 15° is on the determined circle of altitude, that point on the ecliptic in the 
rete which touches the eastern horizon is the ascendant. 
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dvadasaparyanta horn jneyd \ adya dinavarato vdropalaksitagrahasya 
sasasthasya dvitlya \ param iyam dmnayahordparabhujavrttdd ganyd \ 

When the sun’s (longitude) degree is placed, as before, on the desired altitude 
degree, the [corresponding degree] of the seventh sign from there falls on whichever 
hour circle that is the first [hour] on that day of the week (saiva taddine adya 
dinavaradihora ) ? From that, i.e. from that hour of the day of the week, of the sixth 
should be known as the hours starting from the second up to the twelfth ? 

Moreover, this conventional hour ( dmndya-hord ) should be counted from the 
western horizon circle ( aparabhujavrtta ).* 

5.6-7 Ascertaining the Sun’s altitude from the given time 
atIm dinagatasesaghatTbhyo ravyunnatamsdnayanam 

ravyamsakam prdkksitije nivesya cihnam mrgdsye vidadhita pascdt 
abhTstakdle ghatikoparistham tad eva krtvdparicintamyam ||6|| 
ravyamsako yatra hi tuhgavrtte tadahkasamkhyds tapanonnatdmsdh 
madhyahnato ’staksitijdt tathaiva te bodhamyah sudhiyavasistah ||7|| 

Now ascertaining the degrees of the sun’s altitude from the elapsed ghatTs or 
those to come in the day. 

6. Having placed the [longitude] degree of the sun on the eastern horizon ( prdkksitija ), 
make a mark then on [the limb where] the Capricorn index [touches]. Then place the 
same [Capricorn index] on the given time in ghatTs. 

7. Where the degree of the sun’s [longitude] lies on the altitude circle ( tuhgavrtta ), its 
serial number denotes the sun’s altitude degrees. From midday onwards, one [places the 
sun’s longitude degree] on the western horizon ( asta-kstija ) [makes a mark. Then moves 
the Capricorn index to the given time]. Learned men should understand that these are 
the ghatTs remaining [till sunset]. 


Here Mahendra is obviously explaining the Islamic method of counting unequal hours from the 
western horizon. He calls the unequal hours amnaya-hora, ‘conventional or traditional hours of 
the Muslims’. But the second half of the text and the commentary on it are not clear. Commentary 
uses the terms adya and dvitlya; do they refer to the two sets of 12 unequal hours, one for the day 
and another for the night? Then what is dina-vara-adihora ? 
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Commentary: 

ravyamsakam praksitije nivesya mrgdsye cihnam viracya pascad abhTstakle 
ghatikoparistham tad eva mrgdsyam krtvd ganakena vilokantyam \ yasmin 
tuhgavrtte ravyamsah sthito ’sti tavadanka-pramanah purvatah 
suryonnatdmsds tdvatTsu ghatTsu jdtd iti sesah \ tathd madhyahnato 
’staksitijdt tathaiva purvoktaritya sudhiya vidusa avasistdsv istaghatTsu 
avasistd unnatdmsd bodhamyah || 

Having placed the sun’s degree on the eastern horizon and having made a mark 
where the Capricorn index touches, then having moved the Capricorn index to the given 
time, the astronomer should look. On which ever altitude circle the sun’s degree is 
situated, the degrees of altitude corresponding to that circle; so many altitude degrees 
of the sun were reached from the east during so many ghatTs. In the same manner, the 
scholar should determine in the afternoon the remaining ( avasista ) altitude degrees from 
the western horizon from the remaining ghatTs,. 

5.8: Measuring the Time at Night from the altitude of the stars 
at ha rdtrau viddhanaksatronnatamsebhyo 
rdtrigatasesaghatikanayanam aha 

viddhonnatdrnsopagate ca bhdsye ravydtnsake ’stendrakujasthite ca 
cihnadvayantargatasesanadipalani purvdparardtribhdge ||8|| 

Now he teaches how to find the elapsed and remaining ghatTs at night from the 
altitude degrees of the star observed ( viddha ) at night. 

8. When the star-pointer ( bhdsya ) is placed on [the altitude circle corresponding to] the 
measured degrees of altitude ( viddhonnatamsa ) and then when the sun’s degree is placed 
on the western horizon ( asta-kuja ) or eastern horizon ( indra-kuja ) [as the case may be] 
in the first half or second half of the night, [one obtains from the interval] between the 
two marks [of the Capricorn index] the elapsed or remaining ghatTs and palas. 

Commentary: 

rdtrau bhujdgrenestanaksatre viddhe prdcydh pratTcyd vd ye unnatdmsdh 
prdpyante tesunnavalayasthitesu viddhonnatamsesu viddhe naksatramukhe 
dhrte, surydm.se astakujasthe aindrakujasthe vd purvdparardtribhdge 
kramdn makara-mukhacihnadvayantargatam sesain nadTpalddi-sphutam 
sydt || 
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At night, when the desired star is sighted, the degrees of its altitude in the east or 
west are obtained through the tip of the alidade ( bhujdgra ). When the pointer of the star 
( naksatra-mukha ) that has been observed is placed on those altitude circles 
corresponding to the measured degrees of altitude, and the sun’s degree is placed on the 
western horizon or eastern horizon respectively in the first or the second half of the 
night, then the elapsed time or remaining time in ghciti ( nadt) and polos can be read off 
from the [interval] between the two positions of the Capricorn index. 

5.9 Ascertaining the ascendant and the time at night 

tatraiva naksatramukhe niviste pragbhujagam sayanam eti lagnam \ 
surydmsakadhisthitavrttasamstha tadhtra liordpi nisi sphutd sydt |]9j| 

9. When the star-pointer ( naksatra-mukha ) is placed at the same place (i.e. on the 
altitude circle corresponding to the measured altitude degree), [the point on the ecliptic 
resting] on the eastern horizon [indicates] the ascendant with precision ( sayanam 
lagnam). Then, at that time, the hour corresponding to the circle on which the sun’s 
degree is situated is clearly the hour of the night. 

Commentary: 

tatraiva viddhonnatamsesveva viddhanaksatramukhe niviste purvardtrau 
aparardtrau pragbhujagam sayanam lagnam eti \ tadb tasmin kale 
surybmsakbdhisthita-vrttasamsthb fiord nisi rdtrau sphutd sydt \ lagnakdle 
yasmin valaye ’rkah sthito’sti tadvalaye tadgatahora bhavatity arthah \ 

At the same place, i.e., on the sighted altitude degrees when the pointer of the 
sighted star is placed, in the first half of the night or in the second half [the point of the 
ecliptic that] touches the eastern horizon is the ascendant with precision. Then, at that 
time, the hour corresponding to the circle on which the sun’s degree is situated is clearly 
the hour of the night. That means, at the time of the ascendant, in whichever circle the 
sun is situated in that circle the hour of that circle occurs. 8 


The second half of the verse and the commentary on it are rather obscure; the altitude circle where 
the sun’s longitude is situated will not indicate the hour by itself; from the sun’s position on the 
altitude circle, one should count six signs and find the corresponding hour line in the lower half of 
the plate. 
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5.10: Ascertaining the altitudes of the stars from the given time 

at It a ratrigatestaghatibhyo naksatrakrantonnatamsanayanam aha \ 
suryamsake ’staksitijasthite ’hkam krtva mrgasye gatanadikasu 
nivesite ’tronnatavrttagdh svdh pracyapratTcyodubhavonnatamsah \\I0\\ 

Now he teaches how to determine the altitude of the star from the given ghatTs at 

night. 

10. Having made a mark [on the limb touched by the Capricorn index] when the sun’s 
degree is on the western horizon ( astaksitija ), place the Capricorn on the elapsed ghatTs. 
[Then wherever the star-pointer touches] on the altitude circle there will be the degrees 
of the star’s altitude in the east or west. 

Commentary: 

suryamsake ’staksitijasthite sad mrgasye ahkam krtva pascad 
gatestanadikasu mrgasye nivesite sad unnatdmsavrttasthitdh svakTydh 
pracya-pratlcyodubhavah purvdparakapdla-sthita-naksatrdkrdntd 

unnatdmsd sphuta bhavantld sesah j 

When the sun’s degree is on the western horizon, make a mark [on the limb] where 
the Capricorn index [touches]. Then place the Capricorn index on the elapsed ghatTs 
(that means, move the Capricorn index on the limb by so many ghatTs)', then the altitude 
degrees of the star situated on the altitude circle [touched by the star pointer] originating 
from the star in the east or west are clearly the altitude degrees attained by the star in 
the eastern or western hemisphere. 

5.11 Ascertaining the ascendant from the ghatis 

atha dinaratrigataghatTbhyo lagnanayanam aha | 

prdgastabhujopagate ’rkabhdge ’hkite mrgasye gatanadikasu 

sthite ca tasmin dyunisoh kramdt sydt prdgbhujagah sdyanalagnabhdgah 

||ii|| 

Now he teaches how to determine the ascendant ( lagna ) from the elapsed ghatTs 
in the day or at night. 

11. When the sun’s degree is placed on the eastern or western horizon and a mark is 
made at the point touched by the Capricorn index, then the Capricorn index is placed at 
the elapsed ghatTs, then the degree of the ascendant with precision will be situated upon 
the eastern horizon either for the day or for the night. 
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Commentary: 

dine suryamse prdkksitijopage mrgdsye cihnite tato gatanadikasu tasmin 
mrgdsye sthite sati prakksitijasthah sdyano lagnababhgah sydt \ evam rdtrdv 
astaksitijasthe suryamse mrgdsyam cihnayitvd tato rdtrigata-ghatisu 
mrgdsye dropite prdkksitijagatah sdyano lagnabhdgo bhavati | 

In the daytime, the sun’s longitude is placed on the eastern horizon, and a mark is 
made [on the limb touched by] the Capricorn index. Then this Capricorn index is moved 
to the elapsed ghatTs, then the degree of the ascendant with precision ( sdyana-lagna- 
bhdga ) will be situated upon the eastern horizon. Likewise, at night, place the sun’s 
degree on the western horizon and mark where the Capricorn index touches the limb, 
then move the Capricorn index to the elapsed ghatTs, the degree of the ascendant with 
precision ( sdyana-lagna-bhdga ) will be on the eastern horizon. 

Other Uses of the Astrolabe 

The rest of the chapter discusses several other uses to which the astrolabe can be 
put. These are listed below. 

5.12-17: Determination of the twelve zodiac houses. 

5.18-19: How to find the degrees of sun’s longitude that lie lie in between the sexpartite 
almucantar circles. 

5.20-21: How to find the altitude degrees that lie in between the sexpartite almucantar 
circles. 

5.22-23: Ascertaining the ascendant and the altitude degrees of the stars in the four 
watches of the night ( yama ). 

5.24: Ascertaining the sun’s true position. 

5.25: Ascertaining the longitudes of stars and the remaining planets. 

5.26: A different method for finding out the true longitudes of the five planets starting 
with Mars from the star’s altitude degrees. 

5.27: Ascertaining the daily motion by a planet ( graha-bhukti ). 

5.28-31: Ascertaining the half of the maximum ascensional difference ( parama- 
caradala) at the given degree [of latitude]. 

5.32: Ascertaining the lengths of the day and of the night. 

5.33: Ascertaining of the degrees of precision ( ayandmsa ). 

5.34-35: Determination of the conjunction of planets ( grahayuti ). 
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5.36: Ascertaining the ascendant ( lagna ) of the next year from the ascendant of the 
current year. 

5.37-38: Determination of the accurate ascendant through correction for the longitude 
difference. 

5.39: Determination of the northern/southern declination (saumya-ycimya-krdnti) of the 
fixed stars. 

5.40-42: From ascendant derived from the terrestrial latitude marked on the astrolabe, 
ascertaining the ascendant for other latitude. 

5.43: Determination of the latitude of a desired locality from the circumpolar stars 
(, sadoditarksa ). 

5.44-45Ascertaining [the longitudes of] the fixed stars as corrected for drkkarma n. 
5.46-51: Ascertaining the tithi, naksatra and yoga. 

5.52: Ascertaining, by the Rule of Three, the shadow of the gnomon of 7 digits from the 
gnomon of 12 digits. 

5.53: Ascertaining the shadow of the gnomon of 12 digits from the gnomon of 7 digits . 
5.54: Ascertaining the shadow of the 12 digit gnomon and that of the 7 digit gnomon 
from any given altitude degrees. 

5.55-57: Method of finding the heights of mountains, surrounding walls, temples, 
arches, pillars, trees etc. by sighting them from a distance. 

5.58-60: Finding the times of rising in the east of the five [planets] starting with Mars. 
5.61-63: Determination of the times of the setting of the planets Mars etc. 

5.67: Author’s colophon 

abhud bhrgupure vare ganakacakracudamanih 
krtl nrpatisamstuto madanasurinama guruh 
tadiyapadasalina viracite suyantrdgame 
mahendragurunoditajani vicdrand yantrajd \\67\\ 

In the eminent city of Bhrgupura, there lived the leaned preceptor by name 
Madana Suri, the crest-jewel of the circle of astronomers, who was praised by the kings. 
In this excellent treatise on the instrument (i.e. the astrolabe), composed by the preceptor 


Thus Sudhakara Dvivedi’s edition; Raikva’s reads ° gurunoddhrta. 
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Mahendra, a devotee of his (Madanasuri’s) feet, [the chapter dealing with] the use of 
the instrument is born (i.e., completed). 

Commentator’s colophon 

srlperojascikendra-sar\>aganakaih prasto mahendraprabhur 
jdtah surivaras tadTyacaranambhojaikabhrngadyuta \ 
surisrimalayendund viracite ’smin yantrardjdgama- 
vydkhydne pravicaranadikathanadhyayo ’gat pancamah || 

Master Mahendra Suri, the eminent scholar, is the foremost one among all the 
astronomers at the court of the glorious Firuz, the sovereign of the Muslims. In this 
commentary on the treatise Yantraraja composed by the illustrious Malayendu Suri, 
who is like the bee at the lotus feet of the [said master], the fifth chapter [that dwells on] 
the uses and so on [of the astrolabe] is concluded. 




cm 


APX.D2 THE DHRUVABHRAMADHIKARA OF PADMANABHA WITH HIS OWN 
COMMENTARY: SOME EXTRACTS 

Padmanabha {fl. 1423) and his works have been discussed in the introduction to 
section L (Dhruvabhrama-yantra) above. His Dhruvctbhamadhikara has not been 
published so far. There exist some seventy manuscript copies." I have prepared a 
working edition of the text and of the commentary on the basis of the following eight 
manuscripts: 

(1) Asiatic Society of Bombay, # 245, dated Monday, 26 January 1660 

(2) Bhandarkar Oriental Research Institute, Pune, # 329/1882-83 (text only) 

(3) British Museum, London, # 14.3651 

(4) Rajasthan Oriental Research Institute, Chittorgarh, of 1878 

(5) Varanasi Sanskrit University, # 35606, dated Sunday 3 July 1825 

(6) Varanasi Sanskrit University, # 35750 (commentary only) 

(7) Vishweshwaranand Vedic Research Institute, Hoshiarpur, # 2481, dated 
Thursday, 6 September 1663 (commentary only) 

(8) Vishweshwaranand Vedic Research Institute, Hoshiarpur, # 469. 

Some extracts from the text and from the commentary are reproduced in the 
following pages, together with English translation, but without the critical apparatus. 


cf. CESS A-4, pp. 170-172; A-5, p. 205. 
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Figure Apx.D2.1 - British Museum Manuscript 
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1. Preamble 

srTnarmadanugrahalabdhajanmanah 
padaravindam janakasya sadguroh \ 
natvd triyamdsamayddibodhakam 
dhruvabhramam yantravaram bravimy atha || 1 | 

Having bowed to the lotus feet of [my] father, who was [my] best teacher and who 
was born by the grace of the glorious [River Goddess] Narmada, I now teach the 
excellent instrument Dhruvabhrama, which shows the time of the night and other 
[parameters]. 

2. Construction of the Dhruvabhrama-yantra 

dydmatas taddvitayanguladhikam 
dairghyena kiiryac caturasram dyatam 
saudaravcim tatsamasamjhakdvadhau 
rekham tu tasyarn susiram ca dirghakam || 2 || 
astdngulam suksmataram samdkhye 
vrttastcikam sardhayavantarena \ 
tadbahukhandena vidhaya purvam 
pardni caivam hiprthak tadantah || 3 || 
randhrasthabdhvardhagavrttanemydrn 
cihnam tatas cakrtinadikatah 
ankydh samah sastir cihiadito ’dho 
vrttdntardle prathame ca kosthe 4 | 
tatas trtTye valaydntardle 
vyaksdh kriyadyah svaghatlbliir ankydh \ 
sasthe svakTyds tadadhah svandmd- 
ny urdhve tu dhisnyani ca sayandni || 5 | 

Commentary: ...tatas tasmdtparatn tadadhas trtTye valaydntardle trtTyakosthake 
prathamaghatim drabhya svasvaghatTprambnena niraksodayena mesbdya 
dvbdasarbsayo vyaksd ankydh \ tatah sasthe kosthe svadesiyah svasvaghatTbhir 
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arikyah \ tadcidhas trtTyasasthakosthayor adhas caturthasaptamayo rdsmdm 
svasvandmdny ankydmti lekhydni \ tadurdhve dvitTyapahcamakosthayor dhisnyani 
sdyandmti \ naksatradhruvakanam ayandmsdn dcittva yasmin rdsau yasminn anise 
yan naksatram tadamsa ahkyd iti \ sar\>dny ahkydni lekhydni 
madhyonnatamsa nijardsibhdndm 
lekhyd updhkesu niraksajdndm 
sviyodaye svaksajadrstikarma- 
krtasphutdny eva likhed uduni jj 6 || 

Make an oblong ( dyata caturasra) board out of hard timber, two finger-breadths 
( ahgula ) longer than the width. Draw a line at the boundary of the square part and upon 
this make a long slit. It should be eight finger-breadths long and very narrow. 

Inside the square [draw] eight [concentric] circles at intervals of one and half 
barley corns. Having thus drawn the [circle with a radius] equal to half the side [of the 
square, draw] the remaining circles inside that one. 

Make a mark on the circumference of the [first] circle where it touches the middle 
of the side situated upon the slit. In the first annulus ( kostha ) between the [first and the 
second] circles, make sixty equal [divisions] and number them from the [above- 
mentioned] mark, starting with ghatf twenty-two, and [going up to sixty, and thereafter] 
from one [to twenty-one]. 

Then in the third annulus ( valaydntardla ), mark [the signs of the zodiac] at the 
equator beginning with Aries (i.e., according to their right ascensions) in ghatTs, and in 
the sixth annulus [the signs] in one’s locality ( svakTya ) (i.e., according to their oblique 
ascensions). Below that write their names and above [the polar longitudes of] stars 
(dhisnya ) with precession {sayana). 

Commentary on 5: Then in the third annulus, starting from the first ghatT, mark 
the twelve signs of the zodiac, viz. Aries etc., without latitude, i.e. according to their 
risings in ghatTs at the equator (niraksa). Then in the sixth annulus, mark the same 
according to their risings in ghatTs in one’s own locality. Below that, i.e. below the third 


GhatT, the standard unit of time in traditional India which equals 24 minutes, has three other 
synonyms in Sanskrit, viz. ghatika, nadika and nadi. While the text uses all the four synonyms, 
these will be rendered as ghatT in the translation. 



Apx.D2 - The Dhruvabhramddhikdra OfPadmanabha 


CVII 


and the sixth annuli, viz. in the fourth and the seventh annuli, write down the names of 
the zodiac signs. Above that, i.e. in the second and fifth annuli, write down the lunar 
mansions with the degrees of precession. That is to say, in whichever sign at whatever 
degree, [the polar longitude of] a lunar mansion is situated, those degrees must be 
written, after adding the degrees of precession ( ayancimsa ) to the polar longitudes 
(dhruvaka) of the stars. Thus all [stars] are to be written down. 

Near the marks [of division of the signs], computed according to their right 
ascensions, write the meridian altitudes ( madhyonnatamsa ) of the stars belonging to the 
respective signs. In [the annuli] of the oblique ascensions, write down the true ( sphuta ) 
[polar longitudes of] the stars after correcting these by the latitudinal drkkarma ( aksaja- 
drstikarma). 

3. Index 

tatkendrakile vinivesya cakrcim 
cancutrayadhyam sithilam salambam 
prdkcancukdgram nijabhodayaptam 
madhyam nirakse tv aparcim ghatlsu || 9 || 
turydmsakesv eva niyojitesu 
lambas tv adhas turyalave yathd sydt \ 
tatha prakuryat sudrdham ca kilam 
paribhramat tan na pated adhastat || 10\\ 

9. Attach loosely to the pin situated at its centre a circular disc, equipped with three 
pointers ( cahcu, literally, beak) and a plumb ( lamba ) in such a manner that the eastern 
pointer touches the oblique ascensions ( nijabhodaya ), the middle [pointer] the right 
ascensions ( niraksa ), the western [pointer] the ghatis, 

10. — [the three pointers] being attached in three different quadrants [of the 
circular disc]— and the plumb rests in the lower-most quadrant. The pin should be fixed 
tightly [to the instrument] in such a manner that the circular disc does not slip out while 
rotating. 
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4. Method of Observation 

dhruvatimimukhapucchadhisthite tdrake dve 
yugapad iti bhavetam vedharandhrasya madhye 
mukura iva karabhydm samgrhTte by amusmin 
haridisi bhavatTstam cahcukdgre vilcignam || 11 1| 
sacalanam iti nadyam vedhacihnam ca pascdt 
sacalanalavasadbhe purvacancvagrage ’rke \ 
tadaparayutanadTcihnato vedhacihna- 
vadhi gataghatikdh syus ced ravau cancuyukte || 12\\ 
tad aparaghaticihnam yavad esyd vyadhahkad 
viyati bhavati madhyam vyaksabhe yatra cancuh \ 
viyadudayavilagnabhyam pare veditavya 
abhimataghatikd bhdt procyate ’rkdt tathdhnah || 13 || 

11. When this [instrument] is held in both hands like a mirror in such a manner 
that the two stars situated at the mouth and the tail of the Polar Fish ( dhruva-timi ) are 
seen simultaneously through the sighting slit, at the tip of the eastern pointer can be seen 
the ascendant ( vilagna ) for that moment 

12. with precession ( sacalana ). Make a mark of observation ( vedha-cihna ) in the 
west [at the tip of the western pointer] on the ghatT circle. Move the tip of the eastern 
pointer to the solar longitude [for that time] with precession, increased by six signs. 
Then from the corresponding point on the ghatT circle at the tip of the western pointer 
up to the [previously laid out] mark of observation (vedhacihna ) are the elapsed ghatTs 
[in the night]. If [the tip of the eastern] pointer is placed on the sun’s longitude [with 
precession], 

13. then from the mark of observation ( vyadhahka ) up to the mark on the ghatT 
circle at the western pointer are [the ghatTs ] to come. Where the [middle] pointer is 
situated in the sign rising at the equator, it is the upper culmination ( madhya, madhyma- 
lagna ). Then the other [astrological houses] can be known from the upper culmination 
(viyad-vilagna ) and the ascendant ( udaya-vilagna ). Now will be told [the method of 
finding] the desired ghatTs [of the night] from [any] fixed star and [the time] of the day 
from the sun. 
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5. The Constellation of the Polar Fish ( Dhruva-matsya ): Commentary on Verse 

11 

purvam srstyhdau srlbrahmanakasa hdlihraraliitasya pravahdnildksiptasya 
bhacakrasya sarmclnapascimabhimukhaparibhramandya daksinottarayoh 
prantasthite dve tdrake dhruvatve niyukte \ tayor ubhayor dhruva-samjnh krtd 
yd daksina tdrd sd tu paldmsaih ksitijad adhasthad vartate \ yd tuttard tdrd 
sd paldmsaih ksitijad uparito varlvarti \ tatparito dvadasatarakabhir 
matsyakaramandalam upalaksyate \ tasya dhruvamatsya-samjhd vihitd 
tanmukhe pucche sthule tdrake dve drsyete \ tayor madhye yd mukhasthd sd 
dhruvatarayas tribhir amsair antaritd \ yd pucchasthd sd tu trayodasabhir 
amsair antaritd vartate \ ubhe parasparam sodasabhagantarite stall \ 

At the beginning of Creation, the glorious [Creator] Brahma arranged two stars as 
the celestial poles at the end of the southern and northern directions so that the stellar 
sphere ( bhacakra ) can properly revolve in the sky towards the west, without any support 
but impelled by the Pravaha wind. These two stars were designated as the celestial poles 
(,dhruva ). That which is the southern [Pole] Star is situated below the horizon at the 
degrees of the local latitude (palamsa ). The northern Pole Star lies above the horizon at 
the degrees of the local latitude. Around the latter is seen a fish-shaped constellation 
consisting of twelve stars. This is designated as the Polar Fish ( dhruva-matsya ). Two 
bright stars are visible at its mouth and tail. Of these, the one at the mouth lies at an 
interval of three degrees (bfidga ) from the [actual] Pole Star and the one at the tail lies 
at thirteen degrees. The two are separated from one another by sixteen degrees. 

6. Sine Quadrant on the Back 

kadunadosna vanigurdhvakonato 
yantrdnyapdrsve vrtituryam dlikhet 
tadrandhrabahoh khagunonmitajyakds 
tulydntardlds ca vilambasutravat || 14 || 
kendrhd adhah konapadac ca nemydrn 
ahkyah samdh khdhkalavds tu sankah \ 
tatturyakendre viniyojya pattun 
trimsatpadahkhm sahalambasutram || 15 | 
randhrordhvabdhupari kllayugmam 
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sarandhrakam prantagatam vidadhycit 
istarksamadhyonnatabhagakesu 
vinyasya pattim sudrdham ca kendrat || 16 

14. On the reverse side of the instrument, from the corner above Libra [which is 
marked on the front side] draw a quadrant of the circle ( vrti-turya ) with an arm (radius) 
slightly less [than the side of the square]. From the side containing the slit, draw thirty 
sines at equal intervals like dangling strings. 

15. Below the centre, starting from the foot of the corner ( kona-pada ), mark ninety 
equal degrees on the rim and number them. Having attached an index ( pattl ) marked in 
thirty units together with a plumb line (lambasutra ) at the apex of the quadrant ( tiirya- 
kendra), 

16. affix two sighting vanes {kilo) with holes at the two ends of the edge [of the 
instrument] on the side of the slit. [While observing a star, move the index] to the 
degrees of the meridian altitude of that star and hold it there firmly. 

7. Observation with the Sine Quadrant 
tatparsvakilena ca kendrakila- 
pathena drstya khalu vedhayed bham 
kendmvalambonmitabhagajTva- 
sprkpattikdnkapramitajyakdmsdh || 17 1 
saduddhrtas te ’bhimatds ca nadyah 
purve ’gatdh pascimatas ca ydtdh 
vyaksasvarasisthitatatpadantas 
caram ca tadghnas tithihrd vinadyah || 18 
tenonayuktd ghatikah sphutdh syur 
nyunadhike vyaksapade svacihndt \ 
bhujasthacihnordhvaganddikdnkdt* 
trimsadyutac ca kramaso yutondh || 19 | 
tatsanmukhaprdksthitacancukdgre 
lagnam paratra vyadhacihnam asmat 


Should one read desastha° instead of bhujastha 0 ? 
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prbgvat prasbdhyd ghatikd nisdydm 
suryasya td eva parisphutah syuh || 20 || 

17. Then sight the star along the path of vision between the sighting vane on the 
side and the sighting vane above the apex. [Note] the number on the index touched by 
the sine [of the altitude] degrees indicated [by the plumb line] suspended from the apex. 
The degrees of the sine with the same value as that number, 

18. when divided by six, become the desired ghatTs, those to come ( agata ) if the 
star is in the east, elapsed (ydita) if the star is in the west. The [difference] between the 
respective positions [of the star on the circles] of the signs in right and oblique 
[ascensions] is the ascensional difference ( cara ). The ghatTs are multiplied by that [cara ] 
and divided by fifteen. [The result is called the caraphala .] 

19. The ghatTs, when diminished or increased by this [caraphala according as the 
star’s] position on the [circle of] right ascensions ( vyaksapada ) are less or greater than 
the mark on the [circle of] oblique [ascensions] ( svacihna ), will be true [ghatTs]. These 
are respectively added to or subtracted from the number, augmented by thirty, on the 
ghatT [circle] just above the [star’s] mark when it is on the horizon (?). 

20. At the tip of the eastern pointer, facing this mark, is the ascendant and in the 
west the mark of sighting ( vedha-cihna ). From this the ghatTs of the night can be 
determined as before. In the case of the sun, the same [without the operation detailed 
above] will be the true [ghatTs]. 

8. Meridian Altitudes of the Lunar Mansions at the Latitude of 24° 
rasdstau 86 gajdstau 88 navdstau 89 gundstau 83 
navdsvd 79 gajdsvd 78 sardstau 85 rasdstau 86 \ 
navdsvd 79 khandgd 80 yugdstau 84 yamdstau 82 
tribdndh 53 kubhrnmdrgana 57 nandandgdh 89 24 
sasdhkesavo 51vedavedah 44 kuvedas 41 
catustrimsad 34 asvdgnayah 37 sailardmdh 37 \ 
rasdsvd 76 gundsvdh 73 kusaild 71 rasdksd 56 
yamdstau 82 navdstau 89 dvisaildh 72 kramena || 25 | 
jindmsdh palds tatra madhyonnatdmsd 
upantydnilesadyayugmasya sardhdh \ 
vidher bhdt traybdityaybmybnilbnbm 
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udaksamsthita daksinah sesabhdndm \\26\\ 

24. [The meridian altitudes are] successively [AsvinI] 86; [BharanI] 88; [Krttika] 
89; [RohinI] 83; [Mrgasira] 79; [Ardra] 78; [Punarvasu] 85; [Pusya] 86; [Aslesa] 79; 
[Magha] 80; [PurvaphalgunI] 84; [UttaraphalgunI] 82; [Hasta] 53; [Citra] 57; [Svati] 89; 

25. [Visakha] 51; [Anuradha] 44; [Jyestha] 41; [Mula] 34; [Purvasadha] 

37; [Uttarasadha] 37; [Abhijit] 76; [Sravana] 73; [Dhanistha] 71; [Satabhisaj] 56; 
[Purvabhadrapada] 82; [Uttarabhadrapada] 89; [Revatl] 72. 

26. Here the local latitude is 24 degrees. The [given] meridian altitudes are 
increased by half a degree in the case of Uttarabhadrapada ( updntya ), Svati ( amici ), 
Ardra (Isa), AsvinI and BharanI ( adya-yugma ). These are north for RohinI, Mrgasira, 
Ardra ( vidher bhdt traya), Hasta ( aditya ), BharanI ( ydmyd ) and Svati ( anila ); and south 
for the remaining stars. 

Table Apx.D2-l Meridian Altitudes of the Lunar Mansions 



Star Name 

Identification 

Meridian Altitude 

1 

AsvinI 

(3 Arietis 

86;30° S 

2 

BharanI 

41 Arietis 

88;30° N 

3 

Krttika 

T| Tauri 

89° S 

4 

RohinI 

a Tauri 

83° N 

5 

Mrgasira 

X Orionis 

79° N 

6 

Ardra 

a Orionis 

78;30° N 

7 

Punarvasu 

(3 Geminorum 

85° S 

8 

Pusya 

5 Cancri 

86° S 

9 

Aslesa 

t, Cancri 

79° S 

10 

Magha 

a Leonis 

80° S 

11 

PurvaphalgunI 

5 Leonis 

84° S 

12 

UttaraphalgunI 

(3 Leonis 

82° S 

13 

Hasta 

5 Corvi 

53° N 

14 

Citra 

a Virginis 

57° S 
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Star Name 

Identification 

Meridian Altitude 

15 

Svdti 

a Bootis 

89;30° N 

16 

Visdkhd 

a Librae 

51° S 

17 

Anuradha 

5 Scorpii 

44° S 

18 

Jyesthd 

a Scorpii 

41° S 

19 

Mula 

k Scorpii 

34° S 

20 

Purvasadha 

5 Sagittarii 

37° S 

21 

Uttarasadha 

a Sagittarii 

37° S 

22 

Abhijit 

a Lyrae 

76° S 

23 

Sravana 

a Aquilae 

73° S 

24 

Dhanistha 

|3 Delphini 

71° S 

25 

Satabhisaj 

k Aquarii 

56° S 

26 

Purvabhadrapada 

(3 Pegasi 

82° S 

27 

Uttarabhadrapada 

y Pegasi 

89;30° S 

28 

RevatT 

t, Piscium 

72° S 


9. How TO CONVERT THE MERIDIAN ALTITUDES GIVEN FOR THE LATITUDE OF 24° INTO 
THOSE PERTAINING TO THE OBSERVER’S LATITUDE ( SVADESIYA ) 

aksabhagavivarena h Tnayug 

madhyajonnatalavah samanyadik \ 

te hy udaksvavisaye khamadhyaja 

yantratah syur iti daksine ’nyatha || 27 | 

27. The degrees of the meridian altitude are respectively diminished or augmented 
by the difference between the desired latitude and 24° according as the two quantities 
are in the same direction or not. The result will be the meridian altitude in degrees, if 
one’s own latitude is to the north of the instrument’s latitude. If it is to the south, the 
operation will be the reverse. 
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10. HOW TO MEASURE TIME WITH AN INSTRUMENT CALIBRATED FOR ANOTHER LATITUDE 
aksabhantaracarardhajaih palciih 
saumyadiksthavisaye yutonitdh 
golayor abhimatds tu nadikah 
prasphutd yamadisi syur anyathd || 28 || 

28. In the case of a locality to the north [of the instrument’s latitude, the ghatis 
read from the instrument are] increased or diminished by the palas * of the half car a 
[arising from] the difference between the equinoctial shadows ( aksabhd ) [at the 
instrument’s latitude and at the given latitude, respectively in the northern and the 
southern] hemispheres. Then one gets the true ghatis that are desired. If [the locality is] 
to the south [of the instrument’s latitude, then the process is] the reverse. 

ghatikdparijhdnaprakdram kautukdc chdrdulavikriditdbhydm aha \ 
sardhdksd 5\30 ghatikd bhavdh sacaranbh 11\ 

sdhghryahgasvina 26\15 khdgnayo 30 vicarand vedbgnayo 33\45 
’ stagnayah38\ sardhamsas trikrtds ca 43\30 padarahitas tanas ca 48\45 
vedesavah 

sardhah 54\30 sasttir 60 itindradiksthitatuladyante praticydm gatdh || 29 | 
eta nadya indradiksthitatuladyante praticydm gatd jheydh 
yantroparisthita-cakrasya purvacancukdgram [yada] tulddirdsindm ante 
sthitam bhavati tadb praticydm sthitam cahcukdgram kramad dsu nadisu 
sthitam bhavatiti jheyam ... 

nemydni ahgulakonnatdn samasiraskdn kilakdn sthbpayed \ 
dirghbdybn pratinadikasv ajamukhbd dhvbnte ’pi tajjhaptaye 
bhdsvatsdyanabhagasadbhajaghatihinah svavedhodbhava 
ydtd vyatyayato ’gatds tu ghatikd vyabhrdgnayo ’hgam vyadhat 30 

nemydm yantraparidhau paridhyurdhvabhage tirascindndn 
ahgulakonnatdn samasiraskdn kilakdn pratinadikasu sthdpayet \ kdrydh | 
anya ekonasastikilakds te samasiraskdh kdrydh \ kasmdd drabhya 
kathambhutdn \ dirghbdybn iti prathamaghatikasthitakilakah kihcid dirghah 


Pala is the one-sixtieth part of a ghati, i.e. 24 seconds. 
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sthdpya ity ucyate \ ajamukhan mesamukhhd ity arthah \ kasmai \ tajjhaptaye 
prdptaghatTndm jnaptir jnanam dhvante ’pi kTlakagananayd ghatindm 
samkhyd labhyata ity abhiprayah \ tat katham ity ucyate 
bhdsvatsdyanabhagasadbhajaghatThTnah svavedhodbhavh nadyah kdryds td 
ydtd nhdyo bhavanti \ ayanabhdgds ca sadbham cayanabhagasadbhe tayoh 
saha sayanabhagasadbliam tasmaj jdtds ca \ td ghatyah 
sayanabhagasadbhajaghatyah | bhdsvatah suryasya 

sayanabhagasadbhajaghatyah \ tdbhir hind gatd bhavanti vyatyayato ’gatds 
ca \ viparitasodhana esydh syuh \ param tv esyds tds trimsadbhir unitdh 
kdryds td esydh sphutdh syhh \ angam lagnam tu vyadhad vedlmj jheyam 
purve cahcukdgra iti purvavaj jheyam \ etad uktam bhavati | rhtraii dhruvam 
ityadividhina dhruvam vidhva pascimacahcukdgram kasydm ghatydm 
lagnam sd ghati dlrghakllakad drabhya katitameti jhdtvd tatah sdyanasuryah 
kasmin rdsau kasminn anise vartate tatsasadbhasya kati ghatikd prdg uktah 
santi sbrdhbksb ghatikd ityadividhina ydvatyas tdbhir vedhodbhavh nbdya 
unah satyo rdtrer gatd ghatikd bhavanti \ yadi sdyanasadbhasuryaghatika 
vedhaghatikabhir hindh kriyante tad drabhya trimsat paryantam sesd rdtrer 
esyaghatikd bhavanti \ lagnam tuprhgvad iti 
Now he teaches, as a matter of interest ( kautuka ), how to read the ghatTs [at night, 
even when it is dark], in two verses in SdrdulavikrTdita meter. 

29. [Libra] 5;30, [Scorpio] 11; 15, [Sagittarius] 17, [Capricorn] 22, [Aquarius] 
26; 15, [Pisces] 30, [Aries] 33;45, [Taurus] 38, [Gemini] 43;30, [Cancer] 48;45, [Leo] 
54;30, [Virgo] 60. When the end points of Libra etc. are in the east, these will be the 
elapsed ghatTs in the west.* 

Commentary. These many ghatTs are elapsed when the end-points of Libra and other 
signs are in the east. That is to say, when the tip of the eastern pointer of the index of 
instrument rests at the end of Libra and other signs [successively], then the western 
pointer touches these ghatTs successively. 


That is to say, when the tip of the eastern pointer of the index rests on Libra, it can be inferred that 
the time is 5;30 ghatls elapsed since sunrise, and so on, for these points are diametrically opposite 
each other; cf. Figure L003.1. 
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30. On the rim, starting from the first point of Aries, affix pins at each ghatT. The 
first pin should be [somewhat] long[er, the rest one] cingula long with uniform pinheads. 
In darkness also, these [will help] in recognition. The ghatTs obtained by one’s own 
sighting ( svavedhodbhava ), when diminished by the ghatTs corresponding to the sun’s 
longitude with precession and increased by six signs, will become the past ghatTs. In the 
reverse operation, these will be the future ghatTs, when diminished by thirty. The 
ascendant ( ahga ), [however, has to be found] by direct observation ( vyadha ). 
Commentary. On the upper part of the rim of the instrument, at right angles to its plane, 
affix pins with uniform heads at each ghatT. The first one should be a bit longer. The 
remaining fifty-nine should have uniform heads. The pins should start from the first 
point of Aries. By counting the pins, the number of ghatTs can be known in darkness/ 
The ghatTs obtained by direct observation should be diminished by the ghatTs 
corresponding to the sun’s longitude with precession and increased by six signs. The 
result will be the past ghatTs. In the reverse operation, these will be future ghatTs. But 
these future ghatTs should be diminished by thirty. Then they will become true future 
ghatTs. The ascendant, however, has to be known from direct observation as before, 
according to the rule purvacahcukagre etc. 

Here, this must be added. Having sighted the Pole Star at night according to the 
rule dhruva etc. (vs 1 Iff), note which ghatT is touched by the tip of the western pointer 
by counting the pins from the longest pin. Find out in which sign and at what degree the 
sun’s longitude with precession and increased by six signs lies. Find out the 
corresponding ghatTs by the rule sardhdksd ghatikdh etc. (vs 29) and subtract them from 
the ghatTs obtained by observation. The result will be the ghatTs elapsed in the night 
[since sunset]. If the ghatTs corresponding to the sun’s longitude with precession and 
increased by six signs are diminished by the ghatTs of observation, then the resulting 
ghatTs up to thirty are the future ghatTs of the night [up to the next sunrise]. The 
ascendant is determined as before. 


No extant specimen is equipped with such pins. However, in L003 and L004, both made by Morarji 
in 1815, there are raised dots around the ghatT circle, about two for each ghatl. 



Apx.D2 - The Dhruvabhramddhikdra OfPadmanabha 


CXVII 


11. Importance of the Dhruvabhrama-yantra 

naksatrdt samayajnanam tamisrayah puroditam \ 
dhruvdt kendpi naproktam tad etat kautukdt krtam || 31 | 

[Others] have taught previously how to measure time from the stars, but none [has 
taught how to find time] from the Pole Star. Therefore, out of intellectual curiosity, this 
has been done [by us]. 

12. Excursus on the Classification of the Quadrilaterals 

The auto-commentary on verse 2 contains a long excursus on the types of 
quadrilaterals which deserves to be cited in full. 

catvdro ’srdh kond vidyante yasmims tac caturasram catuskonam ity arthah 
... purvais caturasram satprakdram uktam \ tad yathd j prathamam 
samacaturasram dvitiyam dyatam trtlyam visamacaturasram \ tad api 
caturdhd \ samdnalambam asamdmdnalambam tulyakarnam atulyakarnam 
ceti | esdm caturndm madhye mukhyau dvau bhedau \ tulydtulyakarnatve 
samalambam asamalambam ceti dvau bhedau \ evam catusprakdram 
caturasram uktam \ etad uktam bhavati\ sarvesdm bhujdndm 
dairghyasamatve karnayoh samatve ca yac catuskonam utpadyate tat 
samacaturasram ucyate \ ubhayor bhujapratibhujayor dairghyasamatve 
karnayoh samatve ca yad utpadyate tad dyatacaturasram \ bhujdndm 
asamatve karnayos cdsamatve lambayoh samatve yad utpadyate tat 
samdnalambavisamacaturasram \ bhujdndm asamatve karnayor lambayor 
asamatve yad utpadyate tad visamacaturasram ity ucyate \ tatah purvdcdryais 
caturbhujasya ksetraphalam prthak prthak catusprakdram uktam \ tad yathd | 
samasrutau tulyacaturbhuje ca 
tathdyate tadbhujakotighdtah 
caturbhuje ’nyatra samdnalambe 
lambena nighnam kumukhaikyakhandam || 
atulyalambe bhujayogakhandam 
bhujonitam tadvadhavargamulam | 
dvitrbni khandbni vidhbya yad vd 
tesdm phalaikyam bhavati sphutam hi || 
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sarvdsamdndm iti tac caturdhd 
ksetram pradistam trividham hi kaiscit || 

That which has four corners ( asra ) is called a quadrilateral. Six varieties of 
quadrilaterals were mentioned by the ancients. The first is the square ( sama-caturasra ), 
the second the oblong ( dyata ) and the third the uneven quadrilateral ( visama-caturasra ). 
The last one is again fourfold: having equal altitudes ( samana-lamba ) and having 
uneven altitudes (,asamdna-lamba ); with equal diagonals ( tulya-karna ) and with unequal 
diagonals ( atulya-karna ). Of these four, there are two main varieties: those with equal 
altitudes and those without, the diagonals being equal or unequal. Thus the quadrilateral 
is said to have four varieties. In this context, the following needs to be stated ( etad uktam 
bhavati). The quadrilateral, produced when the length of all [four] sides is equal and 
that of the [two] diagonals is equal, is called the square ( sama-caturasra ). That which is 
produced when the lengths of the two pairs of opposite sides are equal and when the two 
diagonals are also equal is called the oblong rectangle ( dyata-caturasra ). When the sides 
are unequal and the diagonals are also unequal but the altitudes are equal, the figure is 
called trapezium ( samdnalamba-visama-caturasra ). When the sides are unequal, and 
the diagonals and the altitudes are also unequal, the figure thus produced is called an 
uneven quadrilateral ( visama-caturasra ). Therefore, the area ( ksetraphala ) of the 
quadrilateral ( caturbhuja ) was taught in four different ways by the previous teachers 
thus: 

‘In the case of an oblong in which the diagonals are equal and the four sides 
are equal, [the area is] is the product of the base ( bhuja ) and the 
perpendicular (koti). In other quadrilaterals, where the altitudes ( Icimbci ) are 
equal, [the area is] the product of the altitude and half the sum of the base 
and the face ( ku-mukhaikya-khando). 

‘When the altitudes are [also] unequal, [the area is] the square-root of the 
product of half the sum of [all fours] sides diminished [severally] by [each] 
side. Alternatively, make two or three [triangular] segments; the sum of their 
areas will clearly become [the area] 

‘of [quadrilaterals in which] all [the elements] are unequal ( sarva-asama ). 
Thus the area is stated to be fourfold, or threefold according to some 
[authorities].’ 
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APX.E REPLICAS AND OTHER IMITATIONS OF SAWAI JAI SINGH’S 
MASONRY INSTRUMENTS 


In the nineteenth and twentieth centuries many small-scale replicas were prepared 
of the masonry instruments in Sawai Jai Singh’s observatories at Delhi and Jaipur. In 
the Jaipur Observatory can be seen several of these, made of plaster of Paris, marble or 
brass. 



Figure Apx.E. 1 - Brass replica of the smaller Samrat-yantra, Jaipur Observatory 
(photo by Dr Jean-Michel Delire) 



Figure Apx.E.2 - Marble replica of the Bhitti-yantra, Jaipur Observatory 
(photo by S. R. Sarma) 


The Science Museum in London owns several finely made small replicas. 
Elsewhere there are also larger replicas and even complete observatories filled with 
instruments similar to those of Sawai Jai Singh; some of these will be described in the 
following pages. 
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1. KALYAN DUTT SHARMA’S STONE OBSERVATORIES 

Kalyan Dutt Sharma was in-charge of Jai Singh’s Jaipur Observatory for several 
years. Like the royal predecessor, he also set up observatories at five different places in 
India, not for actual astronomical observations, but more for didactic purposes, at 
Varanasi, New Delhi, Haridwar, Ayodhya and Jaipur. He filled these observatories with 
smaller versions of Jai Singh’s masonry instruments, sometimes with minor 
modifications. 



Figure Apx.E.3 - Kalyan Dutt Sharma (photo by S. R. Sarma) 


I had the pleasure of meeting him briefly at the Sampurnanand Sanskrit University 
at Varanasi and he showed me the observatory he had set in the campus there, which 
was very appropriately named ‘Mahamahopadhyaya SrI-Sudhakara DvivedI 
Vedhasala’.* 


Sudhakara DvivedI was Professor of Jyotisa at the Benares College or the Queen's College, the 
names under which Sampurnanand Sanskrit University was known in colonial times; he made 
pioneering contributions to the study and interpretation of Sanskrit texts on astronomy and 
mathematics; cf. Upadhyaya 1994, pp. 300-317; see also R. C. Gupta, ‘Sudhakara DvivedI (1855- 
1910): Flistorian of Indian Astronomy and Mathematics,’ Ganita Bharatl, 12.3-4 (1990) 83-96. 
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Astrologer’s rare gift 
of observatories 


JAIPUR. March. 10. 

In a rare gesture which would have made the 
. founder — King of the Pink City Sawai Jai Singh 
proud, a commoner of Jaipur has contributed 
3 five stone observatories to the country for as- 
» tronomical calculations. 

i A well-known astrologer of the city. Prof. Ka- 
; lyan Dutta Sharma, has built four stone observ- 
i atories — in Haridwar (1981-82), in New Delhi 
. (1982-85), in Varanasi (1992) and in Ayodhya 
j — on behalf of various institutions. He built 
. another one atop the Galta Hills in Jaipur in- 
. vesting his own earnings. 
i Interestingly, founder King Sawai Jai Singh 
1 (Second) had built five observatories at Jaipur. 
Delhi Mathura. Ujjain and Varanasi in the 18th 
century. 

Prof. Sharma, a former teacher of Maharaja 
Sanskrit College here, worked as incharge of the 
ancient observatory — Jantar Mantar. situated 
in the Walled City here — for several years and 
I. had done lot of research work on astronomy, 
a Later, he joined Vedmata Gayatri Trust of Har- 
a idwar in 1981 and remained with the Trust for 
t more than a year to built a stone observatory in 
Shantikunj thee on request from the Trust man- 
ij agement. 

e In 1982. Prof. Sharma joined the Law Baha- 
i- dur Shastri Kendriya Sanskrit Vidhaypeeth 
(Deemed University), New Delhi and worked for 
a three years till 1985 and during the period he 
built a stone observatory for the use of astrono¬ 


mical scholars as the Jantar Mantar in Delhi 
built by King Sawai Jai Singh no more remained 
a centre of research and observations. 

Prof. Sharma also built two other stone ob¬ 
servatories for the Sampumanand Sanskrit Uni¬ 
versity in Varanasi and one on the bank of the 
Sarya river in Ayodhya. 

Prof. Sharma said the state of affairs at the 
Jantar Mantar here was also the same. It has 
become more of a tourist spot than an astrono- 1 
mical research centre. 

He said this situation made hirfi build another 
stone observatory as an alternative to the Jantar < 
Mantar. atop the Galty Hills. He footed the con¬ 
struction expense using the money received on j 
his footed the construction expense using the 
money received on his retirement from the ser¬ 
vices and by other sources, of income. 

Prof. Sharma’s assistant. Kailash Chaturvedi 
said it took around Rs. 1.50.000 and a period of 
five years to build the second stone observatory 
of the city. 

However, this had not provided a relief to Prof. 
Sharma as there was nobody to look after and 
utilise the observatory in a systematic manner. 

He said: "My intention was that some compe¬ 
tent agency or institution would take over the 
observatory which was unused and unprotected 
since its erection about six years ago. He said 
although he urged the State Government to take 
over the observatory, nothing so far has been 
assured. — UNI 


Figure Apx.E.4 - News report in The Hindu, 11 March 1997, New Delhi edition 


I had the occasion to visit Shri Lai Bahadur Shastri Rashtriya Sanskrit Vidyapeeth 
as a member of a committee and we were taken on a brief tour of the grounds were 
Kalyan Dutt Sharma erected the same set of instruments as in Varanasi. The 
instruments, made of masonry with marble dials, are the following: 

1. Samrat-Palabha-ycintra. It is the same as the Samrat-yantra, but here the term 
pctlctbha is added to emphasize the fact that the base of the triangular gnomon is 
proportionate to the palabha (equinoctial shadow) of the terrestrial latitude of the place. 

2. Yamyottanya-capa-yantra. It is the same as the mural quadrant or Bhitti-yantra at the 
Jaipur Observatory, which consists of a wall erected on the north-south line with a single 
quadrant on one side and a double quadrant on the other; accordingly the replica in 
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Varanasi is named Yamyottara-Turiya-yantra (quadrant on the south-north line) and that 
at New Delhi Ydmyottarvya-cdpa-yantra (double quadrant on the south-north line). 

3. NadTvalaya-yantra. It is a simplified version of the instrument bearing the same name 
in the Jaipur Observatory. On an inclined plane parallel to the plane of the equator, a 
semi-circular dial is engraved, which is divided in 12 equal segments, each segment is 
further subdivided in 15 parts, so that each small part corresponds to a degree of arc, or 
4 minutes or 10 palas in time. 

4. Sanku-yantra. Straight staff set up vertically on an even ground, inside a graduated 
circle. 

5. Dhl & Misra-yantra. It is a hemispherical bowl somewhat like the Jayaprakdsa- 
yantra, but given different names: Misra (mixed) because it can perform the functions 
of several instruments, Dhx (intellect) because the observer’s intellect plays an important 
role in its use and so on. 

6. Cakra-yantra, the metal ring of the same name in the Jaipur Observatory. 

7. KarkarasT-valaya-yantra and 8. MakararasT-valaya-yantra are made in the same 
manner as the two carrying the same names among the twelve Rasivalaya-yantras in 
Jaipur Observatory. In New Delhi a third Tuldrdsi-valaya-yantra was added to these. 

9. Yamyottanya-dharatalvya-tunya-yantra, some kind of quadrant in the south-north 
direction. 

10. Krdnti-vrtta-yantra (ecliptic instrument) and 11. Sastdmsa-yantra (sextant): I did 
not have the time to see these two at Varanasi and New Delhi; from the very brief 
descriptions, both appear to be some kind of aperture gnomons, like the Vrtta-sastdmsa- 
yantra of the Jaipur Observatory. 

For the two institutions, Kalyan Dutta Sharma prepared separate guidebooks in 
Hindi where the use of the instruments is explained lucidly with detailed examples and 
tables/ 


Kalyanadatta Sarma, Ma.Ma. SrTsudhakara Dvivedi Vedhasala Paricaya, Sampurnanand Sanskrit 
University, Varanasi, 1992; idem, Vedhasala Paricaya Pustikd, Shri Lai Bahadur Shastri Rashtriya 
Sanskrit Vidyapeeth, New Delhi, 1994. 
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Figure Apx.E.5 - Samrat-yantra at Varanasi; on the right can be seen the mural quadrant 
and behind it the original Neo-Gothic building of the university (photo by S. R. Sarma) 



Figure Apx.E.6 - Nadivalaya-yantra at Varanasi (photo by S. R. Sarma) 
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Figure Apx.E.7 - The mural quadrant at Varanasi, front and rear views (photos by S. R. Sarma) 


While these two observatories set up in institutions imparting Sanskrit learning in 
the traditional manner are useful for students studying Sanskrit astronomy (jyotisa ), it 
is not clear what purpose the remaining were intended to serve. I have not seen the two 
observatories at Hardwar and Ayodhya, nor could I find any reports or descriptions of 
the instruments set up there. 

The fifth one was set on the Galta Hills at Jaipur, to the east of Jai Singh’s 
observatory. I walked there on a hot summer day in 2003 and had some difficulty in 
locating the observatory built in a desolate place. The barbed wire enclosing the 
instruments was trampled down and cows and pigs were resting amid the marble 
instruments. 

There were five instruments, erected one behind the other on the north-south line. 
Each instrument carried a small plaque on which the name and the function of that 
instrument were written in Hindi. The five instruments are Samrdt-yantra, MakararasT- 
valaya-yantra, KarkardsT-valaya-yantra, Bhitti-yantra and Sastyamsa-yantra. 

The last name literally means ‘Sixty-degree-instrument’. It is built like a room, 
closed on three sides, but open in the north. On the top, where there should be an 
aperture to let in a ray of sunlight, cow dung cakes were arranged to dry. Inside the 
room, a sextant is built in masonry in the north-south direction, the arc is divided in 
single degrees, and labelled with the names of the zodiac signs in Hindi, starting with 
Karka at the bottom and ending with Makara at the top, in the following manner: 

0° Karka, sab se bada din (Cancer, the longest day of all) 

Simha /Mithuna (Leo, Gemini) 

15° Vrsa/va Kanyd (Taurus and Virgo) 
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27° Tula/Mesa krdniti 0 din rat bardbar (Libra, Aries, declination zero, day and night 
equal) Mina / Vrscika (Pisces, Scorpio) 

47° sdfyana] Kumbha /Dhana (tropical Aquarius, Sagittarius) 

60° Sdfyana] Makara, sab se chotd din (tropical Capricorn, the shortest day of all) 

It was highly distressing that the instruments here were in such a sad state of 
neglect;* it is not known what their situation is now. 


It is perhaps good that I cannot locate my photos of these instruments any more! 
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2. GUNMA OBSERVATORY, JAPAN 



Figure Apx.E.8 - Gunma Observatory, General View (photo courtesy Gunma Observatory) 


When the population in the province of Gunma, in central Japan, crossed two 
million, it was decided to commemorate the event by erecting a lasting monument. Since 
the first Japanese lady astronaut Chiaki Mukai who made a space flight in 1994 was 
born in this province, it was further decided to built an astronomical observatory in her 
honour and also to add replicas of some ancient observatories next to the modern one 
on the top of a 850 metres high mountain. The noted architect Arata Isozaki was 
commissioned to design the entire complex. 

In the photo above, the observatory is in the foreground; on the right can be seen 
the replicas of the smaller Samrdt-yantra and of the twelve RdsTvalaya-yantras at the 
Jaipur Observatory and behind them the replica of Stonehenge. The replica of the 
smaller Samrat-yantrci is about half the size of the original and the Rdsivalaya-yantras 
are of about the same size or slightly larger than the originals. The location is splendid 
and the replicas are made with the greatest care and accuracy. Opened to the public in 

2001, it has now become an important centre of tourism. I visited this place in May 

2002 . 
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Figure Apx.E.9 - Replicas of Jaipur instruments, with the replica of Stonehenge in the background 

(photo courtesy Gunma Observatory) 



Figure Apx.E. 10 - Replica of the smaller Samrat-yantra (photo courtesy Gunma Observatory) 









CXXVIII 


A Descriptive Catalogue of Indian Astronomical Instruments 


3. COTTESLOE SUNDIAL, NEAR PERTH, AUSTRALIA* 

For commemorating the two hundred years of European settlement in 1988, the 
Australian Government offered financial support for a suitable bicentennial monument. 
Cottesloe, a waterfront suburb 11 km west of Perth, capital of the State of Western 
Australia, took up the offer and erected a high sundial in mid 1990s on the cliff above 
Mudurup Rocks. The sundial, visible to motorists travelling along Marine Parade, is a 
blend of the old and the modern; the original design is based on the Samrat-yantra of 
Jaipur, but it also incorporates computer-generated equation curves. 



Figure Apx.E. 11 - Cottesloe Sundial (photo courtesy Professor John Perdrix) 


In the place of the single triangular gnomon of the original Samrat-yantra , two 
gnomons are set up here, which are separated by a walkway. They are constructed of 
limestone blocks, each capped by a precast concrete section in order to give a sharper 
shadow line. The height of the gnomon is 7 metres and the hypotenuse is inclined from 


I am grateful to Professor John Perdrix, Managing Editor of the Journal of Astronomical History 
and Heritage for the photos; the description is based on a note kindly sent by him on 22 June 2000. 
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the base at an angle of 31;56°, which is the geographical latitude of the place and thus 
parallel to the earth’s axis. 

The quadrants are made of 316 marine grade stainless steel with a thickness of 5.3 
mm and a width of 1.2 metres. In order to convert apparent solar time indicated by the 
gnomon’s shadow to mean solar time, equation of time curves are engraved on the 
surfaces of the quadrants. The curves were engraved with a computer-controller laser, 
the program for which was written by the astrophysicist Tony Hooley. 



Figure Apx.E. 12 - Dial on the quadrant engraved with equation of time curves, 
on the right is the shadow of the gnomon (photo courtesy Professor John Perdrix) 
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4. MISRA-YANTRA IMITATIONS IN AMUSEMENT PARKS IN FRANCE 



Figure Apx.E.13 - Misra-yantra in the Delhi Observatory (photo by S. R. Sarma) 


The question when and by whom the Misra-yantra of the Delhi observatory was 
erected will remain an unsolved enigma, but pictures of this instrument with its elegant 
curves inspired some structures in the amusement parks in and around Paris in early 
nineteenth century, not for astronomical observation, but for the diversion of the visitors 
as the forerunners of roller-coasters. 
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Figure Apx.E. 14 - Prominade aerienne, Neuilly (image courtesy Anthony J. Turner) 


In the structure called ‘prominade aerienne’ (aerial promenade) at Neuilly, a 
suburb of Paris, there was a pavilion at the top of the central aisle. The visitor reached 
the pavilion by a staircase at the back and sat in a little wheeled carriage which was then 
pushed down one of the curved wings. In descent the carriage would gain such a speed 
that it would go up the central aisle up to the pavilion, from where the visitor could go 
down for one more round. 


Penelope Chetwode, ‘Delhi Observatory: the Paradise of an early Cubist,’ The Architectural 
Review’, 1935, pp. 57-60, esp. 59. 
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Figure Apx.E. 15 -’Les Montagnes frangaises’ (image courtesy Anthony J. Turner) 

Another structure was set up in 1817 in an amusement park by name ‘Folies 
Beaujon’ (Beaujon’s Follies) in the vicinity of the present Champs Elysees and this one 
carried the name ’Les Montagnes frangaises’ (the French Mountains). Here the visitor 
was driven up one or the other side wings in a horse drawn carriage. At the top, the 
carriage was detached from the horses and made to slide down the central aisle at a 
bewildering speed. None of these structures are extant anymore, except for the pictorial 
records. 
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5. MAHARISHI VEDIC OBSERVATORY 

From amusement, we now go to spiritualty. In 1997 Maharishi Vedic University 
appropriated Sawai Jai Singh’s astronomical instruments and marketed a product: ‘The 
Maharishi Vedic Observatory: An Ancient Vedic Technology to Expand Awareness, 
Train the Vision and Mind to focus on the Mathematical Precision and Order that 
Regulate the Universe without Problems’.* 

In this product, stylized replicas of Jai Singh’s astronomical instruments from the 
Jaipur and Delhi observatories are arranged in a circle; starting at the top and proceeding 
clockwise, these are Samrat-yantra, Nadlvalaya-yantra, the pair of Rdma-yantras, the 
pairs of Kapala-yantras and of Cakra-yantras, Misra-yantra, Digamsa-yantra, the pair 
of Jayaprakdsa-yantras and Daksinodak-bhitti-yantra. The large circle surrounded by 
eight small circles in the centre is said to represent the Rk-veda. The website describes 
the structures and their astronomical functions reasonably correctly, but in each case the 
emphasis is not on astronomical observation, but on viewing the instrument itself in 
order to awaken one’s consciousness. 

In the interpretation of this organization, the instruments designed by Sawai Jai 
Singh in the first quarter of the eighteenth century have become part of ‘ancient Vedic 
technology’. Sawai Jai Singh’s name is mentioned nowhere, nor the names of the Jaipur 
Observatory and of the Delhi Observatory from where the instruments are copied. 

Lest one should question the ahistorical approach in the misattribution of 
instruments created for the first time in the eighteenth century to the Vedas and the total 
suppression of the name of Sawai Jai Singh, one is told: ‘When viewing the Maharishi 
Vedic Observatory what is important is the actual perception, nor the 
intellectualization. ’ 


http://vcdicobscrvatory.svr.com/YRkVcdaDisplay.html 
[also https://goo.gl/dRSvcu, last accessed in January 2018] 




